


FusionSolar 8.0：Higher Yields, Smart O&M, Safe & Reliable and Grid Forming

SACU

MBUS 2.0

Smart PV Controller 

SUN2000-330KTL-H1
Jupiter-3000K-H1

Jupiter-6000K-H1

Jupiter-9000K-H1

Smart PVMS
Smart SDS

Smart IV 4.0

MBUS 2.0

Smart O&M

Smart IV，
save 2000 hour/30 MW

Smart PV Solution 

Save operation time 26.6%

Higher yields

Higher availability & low 

failure

Yields improved by 1%

Smart SDS 

Yields improved by 1%

Smart string level Disconnector 

(SSLD)

Smart connector temperature 

Detection（SCTD）

Safe&Reliable

Higher availability，99.999%

Grid Forming
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SCR =1.1（100% operation）

SCCR = 0.7

THDi ≤ 1%

Support Goose+MBUS



SUN2000-330KTL-H1
Efficiency

Max. Efficiency 99.00%

European Efficiency 98.80%

Input

Max. Input Voltage 1,500 V

Number of Inputs 28

Number of MPP Trackers 6

Max. Current per MPPT 65A

Max. PV Inputs per MPPT 4/5/5/4/5/5

Max. Short Circuit Current per MPPT 115A

Start Voltage 550 V

MPPT Operating Voltage Range 500 V ~ 1,500 V

Nominal Input Voltage 1,080 V

Output

Nominal AC Active Power 300,000 W @40°C

Max. AC Apparent Power 330,000 VA @30°C

Max. AC Active Power (cosφ=1) 330,000 W @30°C

Nominal Output Voltage 800 V, 3W + PE

Rated AC Grid Frequency 50 Hz / 60 Hz

Nominal Output Current 216.6 A @40°C

Max. Output Current 238.2 A

Adjustable Power Factor Range 0.8 LG ... 0.8 LD

Max. Total Harmonic Distortion < 1%
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Summary

Protection

Smart String-Level Disconnector (SSLD) Yes

Anti-islanding Protection Yes

AC Overcurrent Protection Yes

DC Reverse-polarity Protection Yes

PV-array String Fault Monitoring Yes

DC Surge Arrester Type II

AC Surge Arrester Type II

DC Insulation Resistance Detection Yes

AC Grounding Fault Protection Yes

Residual Current Monitoring Unit Yes

Communication

Display LED Indicators, WLAN + APP

USB Yes

MBUS Yes

RS485 Yes

General

Dimensions (W x H x D) 1,048 x 750 x 395 mm

Weight (with mounting plate) 112 kg

Operating Temperature Range -25°C ~ 60°C

Cooling Method Smart Air Cooling

Max. Operating Altitude without Derating 4,000 m

Relative Humidity 0 ~ 100%

DC Connector Staubli MC4 EVO2

AC Connector Waterproof Connector + OT/DT Terminal

Protection Degree IP66

Topology Transformerless

Self power consumption at night (sleep mode) 4.8 W



Views

4 Huawei Proprietary – Restricted Distribution



Temperature Derating Curve
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PQ Curve

✓ Maximum reactive power range is -198kVar

+198kVar.

✓ When SUN2000-330KTL-H1 operates at grid

voltage 1.0/1.1 p.u., the output power can reach

330kW (when PF=1) or 330kVA.

✓ When SUN2000-330KTL-H1 operates at grid

voltage 0.9 p.u., the output power can reach

297.05kW (when PF=1) or 297.05kVA.

✓ When SUN2000-330KTL-H1 operates at grid 

voltage 0.85 p.u., the output power can reach 

280.50kW (when PF=1) or 250.50kVA.

Max. Output Current = 238.2A

𝑃 0.90 𝑝.𝑢. = 3 𝑥 0.90 𝑥 800𝑉 𝑥 238.2𝐴 = 297.05kW

𝑃 0.85 𝑝.𝑢. = 3 𝑥 0.85 𝑥 800𝑉 𝑥 238.2𝐴 = 280.50kW
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Altitude Derating

✓ The maximum working temperature is the ambient temperature below which SUN2000 can output rated

power without derating.

✓ When the altitude rises, the cooling capacity of the inverters derates. So the internal temperature of inverters 

in the high altitude area will be higher and severer than that in the low altitude area.

✓ When altitude > 2000m, the maximum working temperature of SUN2000 should derate by altitude, and it

derates in accordance with 6 ℃/1000m.
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Certificates

✓ IEC 61000

✓ IEC 62109

✓ IEC 62116

✓ IEC 61727

✓ IEC 50530

✓ IEC 60529

✓ IEC 60068

✓ IEC 61683

EMC.

Safety.

Anti-island.

Utility PV systems.

Overall efficiency of grid connected photovoltaics inverters. 

IP protection.

Environmental Testing.

Procedure for measuring efficiency.
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SLD
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Protections
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✓ Smart String-Level Disconnector (SSLD).

✓ Anti-islanding.

✓ AC overcurrent.

✓ DC reverse-polarity.

✓ PV string fault detection.

✓ DC surge arrester.

✓ AC surge arrester.

✓ DC Insulation Resistance Detection.

✓ AC Grounding Fault Protection.

✓ Residue Current Monitoring Unit.



✓ One-piece stretching aluminum 

panels to reduce splicing gaps

✓ High weather resistant coating

material

Test chamber with built-

in super fan and water 

spray device. Simulates 

12 Typhoon or other 

Severe Weather

SUN2000 IP66 Test Report

Maintenance 

Chamber

Power Chamber

SUN2000-330KTL-H1/H2

IP66 Protection Grade 

Separate chambers design, 

free from foreign objects

Salt spray test chamber, 

produces 5% salinity, 

30*24h uninterrupted test.

Simulates coastal high salt

spray scenario

Industry‘s first open-ended 

Wind-blown & rain test chamber

Salt spray test chamber

Harsh Environment

Test

Structure

Optimization

IP66 & separate chamber design : improvement of product reliability

Safe&Reliable
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High Reliability Design SSCF-TECH

(Smart Self-Clean Fan)

In harsh scenarios such as

sandy wind and willow, the fan

ventilation panel is easily

blocked, the whole machine

dissipates heat poorly and the

inverter runs at reduced

capacity

SSCF-TECH

The inverter automatically

reverses the dust according to

the temperature, light and

o ther cond i t ions wi thou t

affecting the power generation

to avoid the air ducts being

blocked

Design life time

200,000h @ 40℃

135,000h @ 50℃

Annual failure rate

<0.5%

40℃ operation time

>31y+ +

IP68 Protection

Aluminum Frame 

Design

Stainless Steel 

Bearings

High Temperature 

Resistant Grease

Smart Speed 

Control

Ventilation Panel blocked by dust

Forward Turn Reverse Turn

SSCF-TECH: Active dust removal in harsh application scenarios

Safe&reliable
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Supporting Stable Operation In All Grid Scenarios

Accurate 

Grid Sensing

Advanced 

Control
+

Operation Stability in weak grid

Smart PV Controller maintains stable operation，
Other inverter shuts down for protection due to oscillation

Harmonic injection in weak grid

POC AC voltage

Output current of

other string inverter

SUN2000-175KT output current

Robust Operation

under All Grid Scenario Active THD suppression

THDi<1%

Full power operation 

(SCR 1.1~3)

Digital Simulation
Grid code simulation modeling

Semi-physical Simulation
‘Hardware in the Loop’

Real Testing
Grid simulation test in the lab, 

Onsite testing

Specification

Dos

Simulation

Report

Calibrated

Report

Power system simulation

DSP control circuits

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

30.00% 50.00% 100.00%

Other String Huawei Smart PV

>9%

>5% >6%

<1% <1% <1%

Smart Grid-connection

Grid forming
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Fuse Free

No Manual O&M

Qinghai 2.2GW ultra-high voltage project

NO. of Inverter COD Altitude Total Available Time Availability

9216 pcs Sep. 2020 3100m 20,000,000 hours+ 99.9990%

TUV Report

Safe&Reliable

TÜV certification，availability> 99.999%
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PV module diode short

circuit
PV module heat spot effect

Project: XX PV plant in a coal mining subsidence area of Yangquan, ShanxiProject: XX rooftop PV plant in Ningbo, Zhejiang

528

Diagnosed strings

62

Faulty strings

11.7%

String failure rate

3960

Diagnosed strings

188 4.7%

Faulty strings String failure rate

Shading from trees

Front/Rear row shading

Limited adaptability

• PV string-based diagnosis

• Hard to apply in various

scenarios

vs

• Applicable to large-scale

ground-mounted and

mountainous scenarios

• Compatible with mainstream 

modules: half-

cell/shingled/166/182/210 mm

No energy yield loss 

assessment

• Not supported

• Quantifying the energy yield 

loss of faulty strings

• Precise guidance for PV plant

O&M

No scheduled scanning

• Not supported

Huawei Smart I-V Curve Diagnosis

Multi-scenario adaptability Energy yield loss assessment Scheduled scanning

• Periodic diagnosis and

email notification

ensuring user experience

No ISV integration

• Not supported

• Supporting northbound 

interfaces

• Can be integrated by ISV

Obtaining unrefined data 

from the EMIs

• Obtaining data from the EMIs

• Parameters can be configured 

only for inverters.

I-V curve scanning of other vendors

ISV integration Refined data management

• The inverter automatically 

obtains irradiance data.

• Parameters of PV strings can

be configured.

Poor availability of 

diagnostic reports

• No fault cause analysis and low

availability

• Raw data cannot be exported.

High availability of 

diagnostic reports

• Provide diagnosis overview 

report, diagnosis report, and fault 

O&M report.

• Provide raw data for the

customer.

to improve plant O&M efficiency
Authentication: L4 - highest level in the industry

Smart I-V Curve Diagnosis 4.0: Online and Full Detection, Reducing 

O&M Costs
Widely used in plants around the world (> 15 GW)

Performance

Level

I-V Curve Scanning Abnormality Identification
Fault

Diagnosis

Measurement

Precision

Scanning

Precision

Rate

Recognition Rate¹

Recurren

ce Rate²

Root

Cause

Analysis

Accuracy3

Class I

defect

Class II

defect

L1
Voltage and current

≤ 1.0%
≥ 70% ≥ 75% ≥ 70% ≥ 70% ≥ 70%

L2
Voltage and current

≤ 1.0%
≥ 80% ≥ 85% ≥ 80% ≥ 80% ≥ 80%

L3
Voltage and current

≤ 0.5%
≥ 85% ≥ 90% ≥ 85% ≥ 85% ≥ 85%

L4
Voltage and

current ≤ 0.5%
≥ 95% ≥ 95% ≥ 90% ≥ 90% ≥ 90%

Actual test

result
≤ 0.5% 97.5% 100% 96.4% 96.2% 96.8%

Smart O&M
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Smart String-Level 

Disconnector 

(SSLD)



DC-side failure is the biggest threat for PV Plant safety

Safety protection measures urgently need to improve for PV Plant

74%

26%

Root Cause Analysis: 74% failure from DC side

DC Fault

Others

PV Reverse DC

Side 

Failure

DC-side failure is the biggest safety 
hazard in PV plants

Module backfeed

Cable Isolation broken

Internal fault

DC Capacitor damageMC4 burned out
*Source：Statistics based on Huawei 175GW operation data

DC cable breakage DC disconnector broken
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Typical DC faults

Polarity of DC side is correct.
Positive terminal of PV string is connected to the positive terminal of SUN2000 
input terminal.
Negative terminal of PV string is connected to the negative terminal of SUN2000
input terminal.
Positive and negative terminals of 2 strings are connected in parallel before the 
DC switch.
D1 is the anti-parallel diode of the boost circuit.
D2 is the isolation diode between MPPTs, that is, the isolation diode between PV 
strings and the bus.

Two PV strings connected to the same MPPT are reverse.
After the DC switch is turned on, each PV string forms a short-circuit loop with
the IGBT inverted diode of the BOOST circuit through the DC switch, as shown by 
the red solid line in the figure.
If the DC switch is turned off, as a result, the DC switch is arced and damaged, 
and the MPPT cannot work properly.
In this scenario, if the DC terminal is directly removed and inserted, arcing occurs.
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Typical DC faults

Two PV strings are connected to the same MPPT.
One is correct and the other is reverse.
The two PV strings are short-circuited without passing through the DC switch, as 
shown by the red solid line in the figure.
In this case, the input voltage is 0, the PV string current is the short-circuit
current of the PV module, it has no damage to the inverter and damage to the PV 
module.
In this scenario, because the two strings are directly short-circuited. If the DC 
terminals are directly removed and inserted, it will cause arcing and cause 
electric shock. However, operating the DC switch has no effect.
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One MPPT circuit is connected to only one string in the reverse direction.
After the DC switch is turned on, the string and the IGBT diode of the BOOST 
circuit form a short-circuit loop through the DC switch, as shown by the red solid 
line in the figure.
In this case, if the DC switch is turned off, the DC switch is arced and damaged, 
and the MPPT cannot work properly.
In this scenario, if the DC terminal is directly removed and inserted, arcing will
occur.



Smart String-Level Disconnector (SSLD)
Integrate DC breaker into inverter to realize fast breaking and improve system safety

Traditional: DC Disconnector

DC-DC/ 
MPPT

DC/AC

PV1+ 
PV1-

PV2+ 
PV2-

VS

DC Disconnector1

➢ Real-time detect current, bus voltage, when internal short circuit occur,

inverter quickly cut off the fault current.

➢ Compared with the traditional disconnector, Disconnector has the function of 

detection and breaking.

➢ Compared with fuse protection：fuse free.

➢ Meet the requirements of IEC 62548 and IEC60947-2.

Traditional：DC Disconnector：

➢ Traditional disconnector only supports 
manual breaking, for internal equipment 
failure or component failure it can not 
protect.

SSLD: String level fast breaking

Release signal

Inverter 
Controller

Elec-release DC Disconnector1

2

3

DC-DC/ 
MPPT

DC/AC

PV1+
PV1-

PV2+ 
PV2-

String“DC- Disconnector”

Solution
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SSLD-TECH：Precise fault detection, rapidly disconnect DC system faults

String fault connection

Disconnect time≤250ms
All-scenario, high-precision, and fast response

SSLD-TECH
DC input current reverse-flow

Disconnect time ≤250ms
Inverter internal short circuit

Disconnect time ≤16ms

PV Reverse

Module 
Backfeed

Cable Isolation
Broken

Internal Fault
MC4 burned out DC Capacitor damage

DC-side failure is the biggest safety hazard 

in PV plants

DC cable breakage DC disconnector unbroken74% failure from DC 

Root Cause Analysis

*Source：Statistics based on Huawei 210GW operation data

Solution
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Smart Connector Temperature Detector (SCTD)
Improving DC connector reliability|

Connector plugging

is not in place

One-time piercing of terminal

PIN
Automated assembly before 

shipment, high efficiency, effectively 

solve the problem of difficult and 

error-prone traditional terminal 

assembly

DC Connector mounted on PCB

Automated production, can reduce 

the probability of internal PV 

terminals not inserted in place

Add terminal temperature 

detection, when the terminal 

temperature is abnormal, the 

inverter can be shut down to avoid 

the spread of fault

High failure rate for DC

Connector
SCTD-TECH

9%

65%

DC fault 

(not include
DC connector)

*Source：based on Huawei 200GW

operation data analysis result

Connect 

or fault

Poor metal core 

contact

Poor contact due to 

external force
Chemical 

contamination

Solution
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Smart Transformer Station
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JUPITER-3000/6000/9000K-H1



Huawei Confidential30

SLD for a PV system using SUN2000-330KTL-H1(3.3MWac@40°C)

SLD for a PV system using SUN2000-330KTL-H1 (6.6MWac@40°C)

SLD for a PV system using SUN2000-330KTL-H1 (9MWac@40°C)



Door Status

SF6 Low Pressure

Oil Pressure Relief

Light Gas Protection

Heavy Gas Protection

Oil Temp Protection

Oil Level Protection

Switch Position

Temp & Humidity

Detection

Smoke Detection

Relay Protection

ACB Position Signal

Current / Voltage

P / Q

Frequency

SCADA/ Management System

Smart Array Controller

Door Status

• Real time status monitoring and 

solution level data transmission

• 0.2% high precision online 

collection of electricity parameters

• Remote control of MV circuit 

breakers and LV ACB

Smart Design

Integrated communication with SACU
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SACU & MBUS

Key Communication 

Features



• Incorporates:

• Smartlogger3000B

• SmartPID2000

• MBUS Communications

• Comm. Interfaces (RS485, Fast ETH, and SFP)

• IP65 Protection

• Temperature Range:

• Dimensions:

• Weight:

-40ºC to 60ºC

880 x 700 x 330

49 ~ 61kg

SACU
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SACU
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MBUS

✓ Max standard distance for single core AC cable is 400m (MBUS 1.0)
✓ It can be expanded up to 700m. (MBUS 2.0)
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Communication and Monitoring System Network

Grid

STS

RS485 or FE

SACU with 
SmartLogger3000

Optical fiber 
ring network

Optical fiber 
switch

······
SmartPVMS

······

MBUS

MBUS

SUN2000-330KTL-H1

FusionSolar APP

SCADA

✓ One SACU/SmartLogger3000 can 
manage up to 80 inverters.

✓ The optical ring network formed by the 
SmartLogger can connect up to 15 
SACUs/SmartLogger.

MBUS
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Maintenance



Shutdown and Power-Off
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Replacing a Fan
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Routine Maintenance
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The information in this document may contain predictive 

statements including, without limitation, statements regarding 

the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that 

could cause actual results and developments to differ materially 

from those expressed or implied in the predictive statements.
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把数字世界带入每个人、每个家庭、
每个组织，构建万物互联的智能世界。

Bring digital to every person, home and 
organization for a fully connected, 
intelligent world.

Thank you.
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organization for a fully connected, 
intelligent world.
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Troubleshooting for 

common faults.



Troubleshooting

38 Huawei Proprietary – Restricted Distribution



Troubleshooting
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Troubleshooting
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Troubleshooting
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