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Safe & Reliable

• Fuse-free Design for Superior Safety

• Stable Performances in Challenging Environments 

• Lower Failure Rate <0.5%
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Limited Reverse Current <10A

2 input → 1 MPPT

Fuse free

Fuse free design, avoiding fire risk from fuses that lose 
efficacy from the origin 

Case Study>>>
20MW project in China

Reverse Current >15A

One string inverter burnt from DC 
short-circuit. Failed DC fuse could not 
cut off reverse current or protect 
system.  

Failed fuses can not protect strings when DC short 
circuit occurs, reverse current causing fire

Fuse failure rate ≈ 1% 

Inspection every 6 months

Conventional Solution: 
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Solution：

Fuse Free Design, Removing Fire Risk from Failed DC Fuses

Safe and Reliable
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HALT

-60 ℃～110 ℃
5-time Cycle Test

GCTC in ShanghaiK3 Lab in Shenzhen

High Temperature 
Resistance Test

Waterproof Test

THB Test

85℃
Humidity: 85%-90%

Huawei GCTC

Salt Mist Reliability Test

Corrosion resistance 

K3 Lab in Shenzhen

Dustproof Test

GCTC in Shenzhen

24-Hour/Dirt Retention
48-Hour/Humidity 

 

Rocket triggered Lightning at Guangdong

Reliability Tests above Industrial Level
Huawei Global Compliance & Testing Center (GCTC) is recognized by international authoritative organizations

Safe and Reliable
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Solution：

AC 
Box

AC 
Box

SmartLogger

Transformer

Huawei HiSilicon Chipset

RS485 PLC

Transmission 

speed
9.6Kbps 115.2Kbps

Construction
Complicate, trench laying the 

communication cable 

Use the power line to carry the 

signal

Reliability

Very easy to make mistake in 

construction, affect part of the 

communication when chain is 

break down

Robust and high reliability 

Maintenance
Hard to maintenance, especially

when the cable is broken
Zero-maintenance

Conventional Solution: 
Power Line Communication - Exceptional reliability

Futureproof PLC communication

Safe and Reliable
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Higher Yields

• Multi-MPPT to reduce string mismatch

• Wider MPPT voltage range for longer operation

• Euro. efficiency 98.5% for higher yields
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Conventional Solution: 
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1 MPPT per N parallel sections 6 independent MPPT
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Higher power tracking resolution to prevent negative 
effects causing mismatch 

Single tracker can operate only at the average 
MPP for the whole PV array

Solution：

6 MPPTs, Reducing String Mismatch for Higher Yields

Higher Yields
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SXX String Inverter

Starts

SXX String Inverter

Shuts Down

Working time in a day

SUN2000
Shuts down

SUN2000
Starts

Sleeps Later

Dark

Starts earlier

Morning

200V 1000V

570 V 950 V

SXX String Inverter 
MPPT Voltage Range

Huawei MPPT 
Voltage Range

Wider MPPT Voltage Range for Longer Operation

Higher Yields
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Smart O&M

• No wearable parts like LCD screen & fuse

• Free of DC Combiner Box

• String-level monitoring for fast trouble-shooting
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Fuse Cooling Fan

Cooling Fan CorrosionDC Fuse Blown

TUV Verified Huawei Smart PV Inverter Availability:
99.998% in Phase I (200 Pcs)
99.996% in Phase II (4939 Pcs)
99.996% in Phase III (1790 Pcs)

Smart O&M

No Quick-wear Parts, Saving Future O&M Cost

Huawei Solution: No quick-wear parts in inverters, 
Higher availability up to 99.998%

Conventional String Inverter 
with Multiple quick-wear parts

② Fuse-free 
Design

③ Natural 
Cooling

① Fully-sealed 
Operation Cabinet

Conventional Solution: Solution：
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High accuracy measurement integrated into inverter Combined monitoring or external electronics 
inside DC cobiner boxes

MPPT 2

MPPT 5

MPPT 6

MPPT 1

MPPT 3

MPPT 4

0.5%
High Precision Sensor
(inside the inverter)

Real-time 
String-level Management

……

MPPT 1

String level monitoring is limited
! Common voltage

! Limited voltage range 

Conventional Solution: Solution：

String-level Monitoring with Integrated 0.5%-Accuracy Sensors

Smart O&M
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SPIC · Huawei
Joint Innovation

Smart I-V

Well Match Complex 
Scenarios Application

Mountain Plant、
Decentralized Plant etc

Accelerated 
Computing

100MW+ Solar Plant，
Finish Diagnosis in 

20mins

Various 
Scenarios

HSpeed
Algorithm

10%

2%

55%

3%

21%

8% String Failure Proportion

Open circuit of string

Extreme-low current output by module/cell

Diode break-over fault

Low string voltage

String with minor current mismatch

Abnormal module current output

High decay speed of string

Risk of PID

Panel with hidden cell cracks

• Achieve global power plant testing >3000 MW (2018H1)

• 9% PV modules failure, including 5% for diode short

• Online diagnosis for whole PV plant (100%)

Match 
Bifacial

Algorithm 
Optimization & 

Upgradation

Identification & 
Diagnosis Bifacial 

Module

String level monitoring and Smart I-V curve diagnosis

Smart O&M
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Inverter Model
Installed

Volume
MW COD Running days

Annual failure 

rate
Availability 

Station phase II SUN2000-20KTL 200 sets 4 17th Dec 2013 963 days 0.189% 99.998%

Station phase III SUN2000-28KTL 4939 sets 130 27th Dec 2014 583 days 0.252% 99.996%

Station phase IV SUN2000-40KTL 1790 sets 60 11th Jan 2016 207 days 0.390% 99.996%

Station phase V SUN2000-50KTL 700 sets 30 1st Jun 2016 Commissioning Period during this Assessment

Annual Failure Rate <0.39%, Availability >99.996% Verified by TUV

Smart O&M
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Lower Failure Rate <0.5%, Reduce OPEX 

0,43%
0,44%

0,45% 0,45%

0,43%

0,30%

0,32%

0,34%

0,36%

0,38%

0,40%

0,42%

0,44%

0,46%

2014 2015 2016 2017 2018

40MW, Denmark 12MW, Spain9MW, Turkey12MW, France 50MW, Netherland 40MW, UK 10MW, Germany

Total installed inverters，> 300,000PCS （EU）

Smart O&M
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CAPEX – OPEX – YIELD
detailed analysis

12 MVA Zalukva
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DC & AC cables & combiners
[EUR/Wp]

Comm. cables and terminals 
[EUR/Wp]

60KTL-M0 Huawei SX60 60KTL-M0 Huawei SX60

PV cables1 0,00340 0,00340 Comm cables4 0,00000 0,00100

DC cables2 0,00000 0,00000 Comm SPD5 0,00000 0,00008

AC cables3 0,01010 0,01010 Datalogger 0,00120 0,00120

Tracker cables 0,00000 0,00000 Optical fiber 0,00100 0,00100

SUM (EUR/Wp) 0,0135 0,0135 SUM (EUR/Wp) 0,0022 0,00328

1 Solar cables: PFG1169-1*4 (DC power dependent)

2 XLPE AL 1C*240 // for central inverters

3 AC cables (AC combiner or transformer) XLPE Al-4*70 – 240 mm2 (AC box - transformer)

4 Li 2YCYv(TP) 8x2x0.5 // RS485 

5 Communication cables overvoltage protection

6 fuse holders, DC disconnector switches, DC external cabinets (0,00 - if included)

CAPEX – solution related cost difference

LCOE
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CAPEX – solution related cost difference

Protection devices DC and AC 
side [EUR/Wp]

Installation [EUR/Wp]

60KTL-M0 Huawei SX60 60KTL-M0 Huawei SX60

DC combiners 0,00000 0,00000 comm. cables + SPD 0,00000 0,00010

AC combiners 0,00000 0,00000 Trafo & inverters 0,00070 0,00070

DC accesories6 0,00000 0,00000 PV cables +DC cables 0,00760 0,00760

AC switchgear 0,00200 0,00200 AC cables - AC combiners 0,00000 0,00000

AC cables - Trafo 0,00160 0,00160

DC accessories 0,00000 0,00000

Measurements 0,00011 0,00013

SUM (EUR/Wp) 0,002 0,002 SUM (EUR/Wp) 0,01001 0,01013

1 Solar cables: PFG1169-1*4 (DC power dependent)

2 XLPE AL 1C*240 // for central inverters

3 AC cables (AC combiner or transformer) XLPE Al-4*70 – 240 mm2 (AC box - transformer)

4 Li 2YCYv(TP) 8x2x0.5 // RS485 

5 Communication cables overvoltage protection

6 fuse holders, DC disconnector switches, DC external cabinets (0,00 - if included)

LCOE
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0,0288 €/Wp 0,0288 €/Wp

0,0136 €/Wp 0,0146 €/Wp

0,0105 €/Wp 0,0104 €/Wp

SUN2000-60KTL M0 XX60K

NORMALIZED CAPEX RELATED DIFFERENCE

Components Cables Installation

CAPEX – solution related cost difference

LCOE
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OPEX – solution related cost difference

Maintenance [EUR/Wp]
Heatsink cleaning 

[EUR/Wp]
Fans exchange 

[EUR/Wp]

60KTL-M0 
Huawei

SX60
60KTL-M0 

Huawei
SX60

60KTL-M0 
Huawei

SX60

CoI [fuse status] - - forced airflow 0,0000 0,0150 NWC(ER/25y)/Wp - 0,0027

CoI [SPD status] - - hybrid airflow 0,0000 0,0000 FaC/(ER/25y)/Wp - 0,0011

CoI [update on site] - - natural cooling 0,0005 0,0000

CoM [PV cleaning] 0,0015 0,0015

CoM [PV testing] 0,0125 0,025

Other [fixed] 0,0500 0,0500

Annaual failure rate (AFR) 4,00%

SUM (EUR/Wp) 0,064 0,0765 SUM (EUR/Wp) 0,0005 0,015 SUM (EUR/Wp) 0 0,0038

Normalized work cost over period of time per Wp NWC(ER/25y)/Wp

Cost of replacement FUSES over period of time per Wp FuC/(ER/25)/Wp

FaC/(ER/25)/Wp Cost of inspection / maintenance CoI / CoMCost of replacement FANS over period of time per Wp

LCOE
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OPEX – solution related cost difference

Normalized work cost over period of time per Wp NWC(ER/25y)/Wp

Cost of replacement FUSES over period of time per Wp FuC/(ER/25)/Wp

FaC/(ER/25)/Wp Cost of inspection / maintenance CoI / CoMCost of replacement FANS over period of time per Wp

Fuses exchange [EUR/Wp] SPD triggered (force majeur)

60KTL-M0 Huawei SX60 60KTL-M0 Huawei SX60

INT NWC(ER/25y)/Wp - 0,001809 NEC(ER/25y)/Wp 0,00060278 0,001005

FuC/(ER/25y)/Wp - 0,000200

Warranty period [y] 10

Repair or exchange Exchange

[Internal/External] fuse INT AFR SPD AC 0,05%

Annual failure rate (AFR) 1,00% AFR SPD DC 0,10%

SUM (EUR/Wp) - 0,00201 SUM (EUR/Wp) 0,00060 0,00100

LCOE
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1,00 MVA (AC Power) BLOCK COMPARISON – YEAR 1

60KTL-M0 SX60 kW

LCOE
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HIGHER YIELD EXPLANATION – SMALLER MISMATCH

60KTL-M0 SX60 kW

3.4% Pmpp loss (12 parallel strings)
1 MPPT 

2.8% Pmpp loss (2 parallel strings)
6 MPPT 

LCOE
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HIGHER YIELD EXPLANATION - RELIABILITY

0,0%

5,0%

10,0%
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Year

Fan Fuse Circuit Boards (Non-sealed environment)

Cyclic replacement of components  corrective maintenance

Periodical inspection of vulnerable components 

90% failures 90% failures
90% failures

LCOE
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HIGHER YIELD EXPLANATION - RELIABILITY

60KTL-M0 SX60 kW

Power availability 99,8 % Power availability: 99.5 %

TUV Verified Huawei Smart PV Inverter 
Availability:
99.998% in Phase I (200 Pcs)
99.996% in Phase II (4939 Pcs)
99.996% in Phase III (1790 Pcs)

② Fuse-free 
Design

③ Natural 
Cooling

① Fully-sealed 
Operation Cabinet

Smart I-V Curve

Fuse Cooling Fan

Cooling Fan CorrosionDC Fuse Blown

LCOE
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HIGHER YIELD EXPLANATION – VOLTAGE RANGE
SX60 kW

570 V 950 V

Out of operating range (LOSS in high Temp.)

200V 1000V

SX60 kW

Within operating range (OK) 

566 V

566 V

LCOE
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15 891,84 € 439 196 € 606 346 €

0,00 € 200 000,00 € 400 000,00 € 600 000,00 € 800 000,00 € 1 000 000,00 € 1 200 000,00 €

Summarization for 178 x 60KTL-M0 Huawei / 13,2432 MWp PV installation

Avoided CAPEX cost Avoided OPEX cost (25y) Better yield profit (25y)

CAPEX + OPEX (25y) + YIELD (25y)  TOTAL PROFIT

LCOE
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CAPEX – OPEX – YIELD
Summarization:

Difference in CAPEX (initial cost of investment):

Key points:
Initial inverters reated cost 

difference

60KTL-M0 Huawei SX60 Comments:

15 892 €
1/ no RS485 SPD 2/ RS485 SPD and measurement purchase and installation cost

2/ no communication cables 3/ RS485 communication cables purchase and installation cost

Difference in OPEX (operation and maintenance):

Key points: OPEX difference over 25 years

60KTL-M0 Huawei SX60 Comments:

439 196 €

1/ no DC fuses 1/ DC fuses inspection & replacement cost

2/ No fans (natural cooling) 2/ Fans (forced cooling) inspection & replacement cost

3/ Natural airflow 3/ Forced airfow heatsink cleaning cost is higher for forced airflow

4/ Remote I-V diagnosis
4/ DC side electricall tests 
needed

less time to find a fault, full electrical test report 
geneartion

Difference in YIELD (production)

Key points: Yield difference over 25 years

60KTL-M0 Huawei SX60 Comments:

606 346 €
1/ 12 kW/MPPT 1/ 74 kW/MPPT local unbalanced effects will affect only one MPPT section

2/ 98,5% EURO efficiency 2/ 98,2% EURO efficiency less losses during inversion process

3/ 99,8 Power availability 3/ 99,5%* Power availability More inverters are available over project lifespan

*estimation

LCOE
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ECONOMIC ANALYSIS – Ukraine Scenario (Example)

FiT / 1 MWh Market price FiT decrease Infaltion rate (electricty) year EUR/MWh FiT Market EUR/MWh 178 x 60KTL-M0 Huawei 178 x  SX60

113 € 50 € 2,5% 4,0% 2020 € 112,50 € 52,00 € 1 616 369,97 € 1 587 661,86 

^change value ^change value 2021 € 109,69 € 54,08 € 1 564 929,00 € 1 537 134,52 

2022 € 106,95 € 56,24 € 1 515 049,84 € 1 488 141,26 

Specific prod. (PV Syst) Number of MPPT 2023 € 104,27 € 58,49 € 1 466 686,56 € 1 440 636,95 

60KTL-M0 Huawei SX60 60KTL-M0 Huawei SX60 2024 € 104,27 € 60,83 € 1 456 199,53 € 1 430 336,18 

1086 1071 6 1 2025 € 104,27 € 63,27 € 1 445 712,49 € 1 420 035,40 

12438 Wp/MPPT 74627 Wp/MPPT 2026 € 104,27 € 65,80 € 1 435 225,46 € 1 409 734,63 

PR (PV Syst) Modules annual power derating 2027 € 104,27 € 68,43 € 1 424 738,43 € 1 399 433,85 

60KTL-M0 Huawei SX60
0,70%

2028 € 104,27 € 71,17 € 1 414 251,39 € 1 389 133,08 

87,80% 87,00% 2029 € 104,27 € 74,01 € 1 403 764,36 € 1 378 832,30 

2030 € - € 76,97 € 1 028 508,62 € 1 010 241,43 

Inverters ηEURO Inverter power availability (A%) 2031 € - € 80,05 € 1 061 597,85 € 1 042 742,96 

60KTL-M0 Huawei SX60 60KTL-M0 Huawei SX60 2032 € - € 83,25 € 1 095 688,59 € 1 076 228,23 

98,50% 98,70% 99,900% 99,50% 2033 € - € 86,58 € 1 130 808,04 € 1 110 723,93 

2034 € - € 90,05 € 1 166 983,95 € 1 146 257,32 

2035 € - € 93,65 € 1 204 244,63 € 1 182 856,22 

2036 € - € 97,40 € 1 242 619,00 € 1 220 549,02 

2037 € - € 101,29 € 1 282 136,52 € 1 259 364,68 

2038 € - € 105,34 € 1 322 827,26 € 1 299 332,71 

2039 € - € 109,56 € 1 364 721,83 € 1 340 483,21 

A(%) is the Inverter Availability. 2040 € - € 113,94 € 1 407 851,45 € 1 382 846,80 

N(pcs) is the total amount of inverters used in the PV plant. 2041 € - € 118,50 € 1 452 247,88 € 1 426 454,72 

T(days) is the total number of days in operation in a year. 2042 € - € 123,24 € 1 497 943,46 € 1 471 338,71 

Tn (days) is the amount of down-time days of No. “n” inverter in a year. 2043 € - € 128,17 € 1 544 971,10 € 1 517 531,09 

2044 € - € 133,29 € 1 593 364,23 € 1 565 064,72 

25 y AVG € 105,90 € 102,75 € 34 139 441,46 € 33 533 095,79 

LCOE
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Details:

IR: 3%, 60 months
Bank commission: 7%
Eq. capital: 30%

1,00 MWp total cost: ~ 700k EUR

OPEX, CAPEX, YIELD included

YIELD relative 
difference is:

IRR relative 
difference:

1,81% 0,625%

*25 years simulation

ECONOMIC ANALYSIS – ROI calculation (Example)

10,00 €

5,00 €

0,00 €

5,00 €

10,00 €

15,00 €

20,00 €

25,00 €

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

M
ill
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n

s

Linear ROI calculation for average values

178 x 60KTL-M0 Huawei 178 x  SX60

LCOE
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TA REPORTS

Third party TA report on the LCOE Value

￠ 7.2/kWp lower in KSA ￠ 8/kWp lower OPEX in KSA1.12% higher yields in Mexico

￠2.3/Wac CAPEX saving in Mexico

Lower OPEX

9.2 % lower LCOE

Lower LCOE

Higher Yields

Lower CAPEX

Up to 99.996%

1.135% higher yields in IndiaHigher Yields

Availability

￡0.97/kWp lower in UK0.88% higher yields in UK

Higher Yields

Lower CAPEX

6.5% CAPEX saving in UK

Lower OPEX

2.1% higher yields in KSA

Higher Yields

Lower CAPEX

￠1/Wac CAPEX in KSA

Lower OPEX

5.1% lower LCOE

Lower LCOE
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Loyal Partnership
Open & honest discussion
Local presence and support
Dedicated resources

HUAWEI IS CONSIDERED AS SOLID PARTNER
WITH STRONG RECOGNIZABLE BRAND

Incomparable quality
Sophisticated hardware
Sophisticated software
Perfection in quality control

HUAWEI  MAIN  FOCUS IS QUALITY AND 
PROVISION OF FUTUREPROOF SOLUTION

Digital Revolution
IT & ICT & RES Energy synergy
Success on mature market
Innovation leader

HUAWEI BECOME NUMBER 1 ON 
INVERTER MARKET IN JUST 2 YEARS. 

What Huawei brings to the client?
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Smart

O & M

Thank you!

Reliable

Safe &Higher

Yields


