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ʍᴇʪᴇʣʙᴇʨ Agenda

1500Vdc PV ʩʠʩʪʝʤװװʜ / 1500Vdc PV systems

May 9, 2017

Å 1500Vdc PVʩʠʩʪʝʤװװʜʠʡʥ ʟʘʭ ʟʵʵʣ, ʪʨʝʥʜ 

Å 1500Vdcʠʥʚʝʨʪʝʨװװʜ ʙʦʣʦʥ ʩʠʩʪʝʤʠʡʥ װʨ ʘʰʠʛ, ʪʫʣʛʘʨʯ ʙʫʡ 

ʘʩʫʫʜʘʣ 

Å 1500Vdcʠʥʚʝʨʪʝʨװװʜ ʙʦʣʦʥ ʩʠʩʪʝʤʠʡʥ ʟʘʨʜʣʳʥ ʪʦʦʮʦʦ 

Å PVS980 - 1500VDCɸɹɹ ʥʘʨʥʳ ʪᴇʚʣᴇʨʩᴇʥ ʠʥʚʝʨʪʝʨ 

Å Market view and trend for 1500Vdc PV systems

Å 1500Vdc inverters and system benefits and challenges

Å 1500Vdc inverters and system cost calculation

Å PVS980 ïABB solar central inverter for 1500VDC
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Market view
1500Vdc PV systems to dominate by 2020

May 9, 2017
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ʅʘʨʥʳ ʠʥʚʝʨʪʝʨ Solar inverters

1500Vdcʠʥʚʝʨʪʝʨ ʙʘ ʩʠʩʪʝʤʠʡʥ װʨ ʘʰʠʛ, 
ʪʫʣʛʘʨʞ ʙʫʡ ʘʩʫʫʜʘʣ 
1500Vdc inverters and system benefits and challenges

Esa Rissanen, ABB Power Conversion, PG Solar
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1500Vdc PV systems
ɽʨᴇʥʭʠʡ ʙʘʡʜʘʣ General situation

1500Vdcʩʠʩʪʝʤʠʡʥ ʭװʯʜʵʣ ʥʴ ʩʪʘʥʜʘʨʪʯʣʘʛʜʘʭʘʜ ʙʵʣʵʥ 

1500Vdc system voltage coming as standard

V ʆʣʦʥ ʪᴇʨʣʠʡʥ PVʭʘʚʪʘʥ ʟʘʭ ʟʵʵʣʜ 

ʙʘʡʛʘʘ

V ʊʨʘʥʩʬʦʨʤʘʪʦʨʳʥ ʪʝʭʥʦʣʦʛʠ ʥʴ ʙʵʣʵʥ 

V IEC ʩʪʘʥʜʘʨʪʳʥ ʩʝʨʪʠʬʠʢʘʪʪʘʡ 

V ULʩʪʘʥʜʘʨʪʳʥ ʩʝʨʪʠʬʠʢʘʪʪʘʡ 

V ʉʠʩʪʝʤʠʡʥ CAPEX, OPEXʟʘʨʜʣʳʥ װʨ 

ʘʰʠʛ 

Good number of PV panels available

Transformer technology existing

IEC certification up to date

UL certification up to date

System CAPEX and OPEX cost benefits

V ɹװʨʵʣʜʵʭװװʥ ʭʵʩʛװװʜʠʡʥ ʦʣʜʦʮ 

ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ 

V ʅʘʤ ʭװʯʜʵʣʠʡʥ

V ʀʥʚʝʨʪʝʨ

V PV ʭʘʚʪʘʥ 

V ɼװʨʵʤ, ʩʪʘʥʜʘʨʪʳʥ ʟʦʭʠʮʦʣ

V ɿʘʨʠʤ ʦʨʥʫʫʜ 1500 VDC PVʩʠʩʪʝʤ 

ʭʵʨʵʛʞװװʣʵʭʵʜ ʙʵʣʵʥ ʙʠʰ 
Components availability still limited

Á LV components

Á Inverters

Á PV-panels

 Compliancy

Á In some countries local / national standards might 

not be ready for 1500VDC  PV systems

ʨ ʘʰʠʛ    Benefitsת ʊʫʣʛʘʨʞ ʙʫʡ ʘʩʫʫʜʘʣ    Challenges
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1500Vdc PV systems
ʨ ʘʰʠʛ ʙʘ ʪʫʣʛʘʨʞ ʙʫʡ ʘʩʫʫʜʘʣת
Benefits & Challenges - Inverter

Moving towards more cost effective solutions

ɹװʨ ʠʣװװ ʟʘʨʜʘʣ ʭʵʤʥʵʩʵʥ ʰʠʡʜʵʣʨװװ ʰʠʣʞʠʭ 

ʀʣװװ ʠʭ ʊʦʛʪʤʦʣ ʙʦʣʦʥ ʍʫʚʴʩʘʭ ʭװʯʜʵʣ

Å ʀʣװװ ᴇʥʜᴇʨ ʭװʯʜʵʣ=ʙʘʛʘ ʛװʡʜʵʣ 

ɸʜʠʣ ʛװʡʜʣʵʵʩ ʠʥʚʝʨʪʝʨʠʡʥ ʠʣװװ ʠʭ 

ʯʘʜʘʣ 

Å ʀʣװװ ʟʘʨʜʘʣ ʙʘʛʘʪʘʡ 

Higher DC and AC voltage

Á Higher voltage = less current

Bigger inverter power with same current

Á More cost effective

ʀʣװװ ʪᴇʚᴇʛʪʵʡ ʠʥʚʝʨʪʝʨʠʡʥ ʙװʪʵʮ 

ʭʵʨʵʛʪʵʡ

Å ʍʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 3 ʪװʚʰʥʠʡ 

ʰʘʪʣʘʣʪʘʡ ʙװʪʵʮ

Å ʀʥʚʝʨʪʝʨʠʡʥ ʟʘʨʜʘʣ ᴇʩʥᴇ

ʅʵʤʵʣʪ ʟʘʨʜʘʣ

Å 1500Vdcʙװʨʵʣʜʵʭװװʥ (ʰʠʣʞװװʣʵʛʯ, 

ʛʘʣ ʭʘʤʛʘʘʣʘʣʘʛʯ)

More complex inverter topology needed

Á Minimum 3-level single stage topology

Á Increasing inverter cost

Additional cost 

Á 1500Vdc LV components (switches, fuses, 

monitoring)

ʨ ʘʰʠʛ   Benefitsת ʊʫʣʛʘʨʯ ʙʫʡ ʘʩʫʫʜʘʣ  Challenges
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1500Vdc PV systems
 ʨ ʘʰʠʛ ʙʘ ʪʫʣʛʘʨʞ ʙʫʡ ʘʩʫʫʜʘʣ ïɽʨᴇʥʭʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨת
Benefits & Challenges ïMain transformer

Bigger block size, more cost effective solution

ʍʵʤʞʵʵ ʪʦʤʨʦʭ ʪʫʩʘʤ ʟʘʨʜʘʣ ʙʘʛʘʩʥʘ

ʀʣװװ ʪʦʤ ʠʥʚʝʨʪʝʨʠʡʥ ʩʪʘʥʮʠʡʥ 

ʭʵʤʞʵʵ

Å ɿʘʨʜʘʣʜ ʠʣװװ ʭʵʤʥʵʣʪʪʵʡ ($/kɺʪ)

ʆʣʦʥ ʪװʚʰʥʠʡ ʠʥʚʝʨʪʝʨʠʡʥ ʙװʪʵʮ

Å ʀʣװװ ʥʠʡʪ ʛʘʨʤʦʥʠʢ ʙʫʫʨʫʫʣʘʣʪ 

Bigger inverter station block size

Á More cost effective ($/kW)

Multilevel inverter topology

Á Lower THD content

ʊʫʣʛʘʨʘʭ ʘʩʫʫʜʘʣ ʙʘʡʭʛװʡ-ʋʣʘʤʞʣʘʣʪ 

ʪʝʭʥʦʣʦʛʠ 

No challenges ïtraditional technology

ʨ ʘʰʠʛ   Benefitsת ʊʫʣʛʘʨʯ ʙʫʡ ʘʩʫʫʜʘʣ    Challenges
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1500Vdc PV systems
 ʥװװʨʵʣʜʵʭװʨ ʘʰʠʛ ʙʘ ʪʫʣʛʘʨʞ ʙʫʡ ʘʩʫʫʜʘʣ ïPV ʩʠʩʪʝʤʠʡʥ ʙת
Benefits & Challenges - PV system components

Less components and higher total efficiency

ɹʘʛʘ ʤʘʪʝʨʠʘʣ ʙʦʣʦʥ ʠʣװװ ʠʭ ʭʵʤʥʵʣʪ 

ʀʍɹ-ʠʡʥ 1500VDC 

ʪʝʭʥʦʣʦʛʠ ʥᴇʫ-ʭʘʫ

ʅʵʤʵʣʪ ʟʘʨʜʘʣ

Å 1500Vdcʙװʨʵʣʜʵʭװװʥ 

(ʰʠʣʞװװʣʵʛʯ, 

ʭʘʤʛʘʘʣʘʣʛʯ)

Å 1500Vdcʢʘʙʝʣʴ

EPCôs 1500VDC technology 

knowhow

Additional cost 

Á 1500Vdc components 

(switches, fuses, 

monitoring)

Á 1500Vdc cables

ʨ ʘʰʠʛ  / Benefitsת
ʊʫʣʛʘʨʯ ʙʫʡ ʘʩʫʫʜʘʣ

Challenges

DC ʢʘʙʝʣʠʡʥ ʤʦʥʪʘʞ 

Á ʀʭ ʭװʯʜʵʣ= ʙʘʛʘ ʛװʡʜʵʣ 

Á ʀʣװװ ʠʨʪ ʩʪʨʠʥʛʵʵʩ ʭʘʤʘʘʨʘʥ 

ʘʨʘʡ ʙʦʛʠʥʦ DC ʢʘʙʝʣʴ ʤʦʥʪʘʞ 

AC ʢʘʙʝʣʴ

Á ʀʭ ʭװʯʜʵʣ= ʙʘʛʘ ʛװʡʜʵʣ 

Á ʀʣװװ ᴇʥʜᴇʨ ʭװʯʜʵʣʠʡʥ ʘʯʘʘʨ 

ʟʘʨʜʘʣ ʙʘʛʘ 

ɹʫʩʘʜ ʤʘʪʝʨʠʘʣ 

Á ʋʨʪ ʩʪʨʠʥʛ= ʙʘʛʘ 

ʩʪʨʠʥʛ=ʭʦʣʙʦʣʪʳʥ ʭʘʨʠʮʘʛ ʮᴇᴇʥ 

Á ʍʷʥʘʣʪ ʙʘʛʘ ʭʵʨʵʛʪʵʡ 

ʉʫʫʨʠʣʫʫʣʘʣʪ ʙʘ ʘʰʠʛʣʘʣʪʘʜ 

ʦʨʫʫʣʘʭ 

Á ɹʘʛʘ ʤʘʪʝʨʠʘʣ ʙʘ ʢʘʙʝʣʴ 

ʭʵʨʵʛʪʵʡ 

DC cabling
Á Higher voltage = less current
Á Shorter DC cabling distance 

due to longer strings 
AC Cabling

Á Higher voltage = less current
Á No additional cost due to 

higher voltage
Other components

Á Longer strings = Less string 
= less junction boxes

Á Less monitoring
Installation and commissioning

Á Less system components 
and cables to install and 
commission
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ʅʘʨʥʳ ʠʥʚʝʨʪʝʨ Solar inverters

1500Vdc ʠʥʚʝʨʪʝʨ ʙʦʣʦʥ ʩʠʩʪʝʤʠʡʥ 
ʟʘʨʜʣʳʥ ʪʦʦʮʦʦ 
1500Vdc inverters and system cost calculation

ABB Power Conversion, PG Solar
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1500Vdc PV systems
ʅʵʛ ʩʠʩʪʝʤʠʡʥ ʟʘʨʜʣʳʥ ʪʦʦʮʦʦ 
One system cost calculation

Equivalent plants sizes

ʉʪʘʥʮʠʡʥ ʘʜʠʣ ʭʵʤʞʵʵʥװװʜ 

1. Inverters sizes are the same

2. Cables

Á Cable cost calculations for two 

almost identical plants

Á Cables selected according to life 

cycle costs (Investment cost + 

losses = smallest)

Á MV cabling will remain the same 

3. Number of junction boxes significantly 

less, but their cost slightly higher

Á Savings based on cost estimation

4. Plant operation was simulated for 

Southern European climate with 

corresponding losses

5. Commission work or plant monitoring is 

not taken into account

Tʘʘʤʘʛʣʘʣ   Assumptions

1. ʀʥʚʝʨʪʝʨʠʡʥ ʭʵʤʞʵʵ ʘʜʠʣ 

2. ʂʘʙʝʣʴ 

Á ɹʘʨʘʛ ʘʜʠʣ 2 ʩʪʘʥʮʠʡʥ ʢʘʙʝʣʠʡʥ ʪʦʦʮʦʦ 

Á Cables selected according to life cycle costs 

ʂʘʙʝʣʴ ʙװʭ ʘʰʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘʥʜ ʩʦʥʛʦʩʦʥ 

(ʟʘʨʜʘʣ+ ʘʣʜʘʛʜʘʣ= ʭʘʤʛʠʡʥ ʙʘʛʘ)

Á ɼʫʥʜ ʭװʯʜʵʣʠʡʥ ʢʘʙʝʣʴ ʤᴇʥ ʘʜʠʣ 

3. ʍʦʣʙʦʣʪʳʥ ʭʘʡʨʮʛʠʡʥ ʪʦʦ ʙʘʛʘ ʙʦʣʦʚʯ ʟʘʨʜʘʣ 

ʙʘʛʘ ʟʵʨʵʛ ᴇʥʜᴇʨ 

Á ʊʦʦʮʦʦʣʦʣ ʜʵʵʨ װʥʜʵʩʣʵʩʵʥ ʭʵʤʥʵʣʪ 

4. ᴆʤʥᴇʜ ɽʚʨʦʧʳʥ ʮʘʛ ʘʛʘʘʨʪ ʟʦʨʠʫʣʘʥ 

ʟʘʛʚʘʨʯʠʣʩʘʥ 

5. ɸʰʠʛʣʘʣʪʘʥʜ ʦʨʫʫʣʘʭ, ʭʷʥʘʣʪʳʥ ʘʞʠʣ ʪʦʦʮʦʦʥʜ 

ʦʨʦʦʛװʡ 
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1500Vdc PV systems
ʅʵʛ ʩʠʩʪʝʤʠʡʥ ʟʘʨʜʣʳʥ ʪʦʦʮʦʦ 
One system cost calculation

Financial Parameters

Plant size 20 MWp

Lifetime 25 years

Interest 5 %

Inflation 2 %

Price of energy 0.14 ú/kWh

Plant price excluding cabling and 

BOS 1 ú/Wp

Cost increase 1.5 kV vs 1.0 kV 

cable 28 %

Hardware Parameters 1000 Vdc 1500 Vdc

Panel 250 Wp 250 Wp

String lenght 24 32

Nr of strings 3360 2304

String per array box 16 16

Nr of array boxes 224 160

Inverter power 630 kW 630 kW

Nr of inverters 32 32

AC voltage 400 V 600 V

ʉʘʥʭװװʛʠʡʥ ᴇʛᴇʛʜʣװװʜ 

ʉʪʘʥʮʠʡʥ ʯʘʜʘʣ 20 MWp

ɸʰʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘ 25 ʞʠʣ 

ɿʵʵʣʠʡʥ ʭ5 װװ %

ʀʥʬʣʷʮʠ 2 %

ʎʕʍ ʪʘʨʠʬ 0.14 ú/kɺʪ*ʮ 

ʉʪʘʥʮʠʡʥ ʟʘʨʜʘʣ, ʢʘʙʝʣʴ ʙʦʣʦʥ 

ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣ 1 ú/Wpװ

ɿʘʨʜʣʳʥ ʥʵʤʵʛʜʵʣ 1.5 kɺvs 1.0 

kɺʢʘʙʝʣʴ 28 %

ʊʝʭʥʠʢʠʡʥ ᴇʛᴇʛʜᴇʣ 1000 Vdc 1500 Vdc

ʉʘʤʙʘʨ 250 Wp 250 Wp

ʉʪʨʠʥʛ (ʮʫʚʘʘ) ʫʨʪ 24 32

ʉʪʨʠʥʛ (ʮʫʚʘʘ) ʪʦʦ 3360 2304

ʍʦʣʙʦʣʪʳʥ ʭʘʡʨʮʘʛ ʜʘʭʴ ʩʪʨʠʥʛ 16 16

ʍʦʣʙʦʣʪʳʥ ʭʘʡʨʮʛʠʡʥ ʪʦʦ 224 160

ʀʥʚʝʨʪʝʨʠʡʥ ʯʘʜʘʣ 630 kW 630 kW

ʀʥʚʝʨʪʝʨʠʡʥ ʪʦʦ 32 32

ʍʫʚʴʩʘʭ ʭװʯʜʵʣ 400 V 600 V
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1500Vdc PV systems
ʅʵʛ ʩʠʩʪʝʤʠʡʥ ʟʘʨʜʣʳʥ ʪʦʦʮʦʦ 
One system cost calculation ïPlant layout

Å ʀʥʚʝʨʪʝʨ ʙʦʣʦʥ ʮʫʚʘʘʥʫʫʜ ʥʴ ʢʘʙʝʣʴ ʩʫʚʛʘʘʨ ʭʦʣʙʦʛʜʩʦʥ. 

Å ʎʫʚʘʘ ʭʦʦʨʦʥʜʳʥ ʟʘʡ ʜʵʵʜ ʪʘʣ ʥʴ 2ʤ, ʙʘʛʘ ʪʘʣ ʥʴ 0.2ʤ. 

Å Array wired to inverters in cable canal between the arrays.

Å Space between arrays 2 m on the long end 0,2 m on short end.
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1500Vdc PV systems
ʅʵʛ ʩʠʩʪʝʤʠʡʥ ʟʘʨʜʣʳʥ ʪʦʦʮʦʦ- 1500Vdcʩʠʩʪʝʤʠʡʥ ʭʵʤʥʵʣʪ 
One system cost calculation ïSavings with 1500Vdc system

Capital Investment Savings

DC cabling(-36 %) 550 000 ϵ

AC cabling(-25 %) 26 000 ϵ

Arrayboxes(-10 %) 36 000 ϵ

Savingstotal

612 000 ϵ

(-0,031 ϵ/ Wdc= -

3 %)

Operational Savings

ReducedDC cablelosses(-42 %) 737 000 ϵ

ReducedAC cablelosses(-55 %) 89 000 ϵ

Reducedlosses25 years 826 000 ϵ

ʍᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʭʵʤʥʵʣʪ  

DC ͟ ͔͊͋͡Έ (-36 %) 550 000 ϵ

AC ͟ ͔͊͋͡Έ (-25 %) 26 000 ϵ

̆ͦ͋ͦͭ͡͡·ͤ ͻ͚͊ͪͼ͎͊ (-10 %) 36 000 ϵ

˹͙͚ͭ ͻΉͣͤΉͭ͡ 

612 000 ϵ

(-0,031 ϵ/ Wdc= 

- 3 %)

 ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣת

DC ͟ ͔͙͚͊͋ͤ͡ ͎͎͊͊͒͡͡·ͤ ͋ͯͯͪ͊ͭ͡

(-42 %)
737 000 ϵ

AC ͟ ͔͙͚͊͋ͤ͡ ͎͎͊͊͒͡͡·ͤ ͋ͯͯͪ͊ͭ͡

(-55 %)
89 000 ϵ

нр ͙͙͚͗ͤ͡ ͎͎͊͊͒͡͡·ͤ ͋ͯͯͪ͊ͭ͡ 826 000 ϵ
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1500Vdc ɿʘʨʜʣʳʥ ʭʘʨʴʮʫʫʣʘʣʪʳʥ ʞʠʰʠʛ 
1500Vdc Cost Comparison Benchmark

Greentech Media

 Ref: The Next Opportunity for Utility PV Cost Reductions: 1,500 Volts DC : Greentech Media

http://www.greentechmedia.com/articles/read/The-Next-Opportunity-for-Utility-PV-Cost-Reductions-1500

Total:      -0,04/Wdc = -4 %
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ʅʘʨʥʳ ʠʥʚʝʨʪʝʨSolar inverters

ɸɹɹ ʪᴇʚʣᴇʨʩᴇʥ ʠʥʚʝʨʪʝʨ, PVS980
ABB central inverters, PVS980

PG Solar, Product line PVS, 06/2016

May 9, 2017

Confidential
This is a confidential ABB document. This document must not be given or shown to anyone do not have a valid confidentiality agreement with ABB. The information 

presented in this document is for the exclusive use of the customer.
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ʍᴇʪᴇʣʙᴇʨ Agenda

ɸɹɹ ʪᴇʚʣᴇʨʩᴇʥ ʠʥʚʝʨʪʝʨ, PVS980
ABB central inverters, PVS980

May 9, 2017

Åʊʘʥʠʣʮʫʫʣʛʘ 

Åʆʥʮʣʦʛ 

ÅACS880ʙװʪʵʵʛʜʵʭװװʥʠʡ 

ʪʝʭʥʦʣʦʛʠʡʥ ʞʠʰʠʛ 

Åʊʝʭʥʠʢʠʡʥ ᴇʛᴇʛʜᴇʣ 

Åʊʝʭʥʠʢʠʡʥ ʫʨʴʜʯʠʣʩʘʥ 

ʡʣʯʠʣʛʵʵװ

Åʍᴇʨʛᴇʣʪʠʡʥ ʩʠʩʪʝʤ 

Åʉʝʨʪʠʬʠʢʘʮʠ 

Å Introduction

Å Highlights

Å ACS880 product family 

technology reference

Å Technical specification

Å Preventive maintenance

Å Cooling system

Å Certification
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ʊʘʥʠʣʮʫʫʣʛʘ Introduction

ɸɹɹ ʪᴇʚʣᴇʨʩᴇʥ ʠʥʚʝʨʪʝʨ, PVS980

ABB central inverters, PVS980

May 9, 2017

ʊʦʡʤOverview

Video

Å ʎʘʭʠʣʛʘʘʥ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʦʭʦʦʨ ʟʦʨʠʫʣʘʛʜʩʘʥ 

PV ʥʘʨʥʳ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨ 

Å ɸɹɹ-ʥ ʜʘʚʪʘʤʞ ʭʫʚʠʨʛʘʛʯ, ʩʘʣʭʠʥ ʪʫʨʙʠʥ ʟʵʨʵʛʪ 

ʘʤʞʠʣʪʪʘʡ ʭʵʨʵʛʞװװʣʩʵʥ ʪʝʭʥʦʣʦʛʠ 

Å ʏʘʜʣʳʥ ʭװʨʵʵ 1818-2000 ʢɺɸ 

Å ʊʨʘʥʩʬʦʨʤʘʪʦʨʛװʡ IGBT ʟʘʛʚʘʨ ʙװʭʠʡ 1500 Vdc

ʭװʯʜʵʣ

Å IP66 / Type 3Rʛʘʜʥʘ ʪʘʚʠʛʜʘʭ ʠʥʚʝʨʪʝʨ, DC 

ʦʨʦʣʪʳʥ ʭʵʩʵʛʪʵʡ  

ÅDesigned for utility scale grid-connected photovoltaic (PV) solar 

energy production

ÅBased on ABBôs highly successful technology platform used in 

frequency converters and wind turbine converters

ÅPower ratings in 1818 - 2000 kVA

ÅTransformerless IGBT type design with 1500 Vdc max input voltage.

Å IP66 / Type 3R outdoor inverter with flexible DC input section.

ABB_PVS980_2015-06-10.mp4
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Picture / artwork size:

Height = 11.93 cm
Width = 15.55 cm

ʆʥʮʣʦʛ Highlights

ɸɹɹ ʪᴇʚʣᴇʨʩᴇʥ ʠʥʚʝʨʪʝʨ, PVS980
ABB central inverters, PVS980

May 9, 2017

ʀʣװװ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘ 

ɹʘʛʘ ʩʠʩʪʝʤʠʡʥ ʟʘʨʜʘʣ 

ʋʨʪ ʫʜʘʘʥ ʭʵʨʵʛʣʵʵ 

Maximized reliability

Minimized system cost 

Outlasting durability for outdoor use

ʅʵʛ ʪװʚʰʥʠʡ ʙװʪʵʮ, ʙʘʛʘ ʪʦʦʥʳ ʩʵʣʙʵʛ, 

ʩʪʘʥʜʘʨʪ ʤʘʪʝʨʠʘʣ, ᴇʥʜᴇʨ ʙװʪʵʵʤʞ 

ɹʠʝ ʜʘʘʩʘʥ ʭᴇʨʛᴇʣʪ, ʧʘʪʝʥʪʪʘʡ, ᴇʥʜᴇʨ 

ʙװʪʵʵʤʞʪʵʡ, ʫʨʪ ʵʜʵʣʛʵʵʪʵʡ

ʉʠʩʪʝʤʠʡʥ ᴇʥʜᴇʨ ʭװʯʜʵʣ, 1500Vdc

Single stage topology, low parts count, standard components, 

high efficiency

Self contained cooling, patented, efficient, durable

High system voltage, 1500Vdc

ʍʵʨʵʛʣʵʛʯʠʡʥ װʨ ʘʰʠʛ Customer benefits

ʊʝʭʥʦʣʦʛʠʡʥ ʦʥʮʣʦʛDue to technological highlights


