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Out ages, cost s and generat or ownership  

Power Out age Issues f or C&I plant s 

May 9, 20 18 Source: Bloomberg/ World Bank (20 10 -20 17) S lide 3 

Overview of  business recorded power out ages, associat ed cost s, and backup generat ion 



Reducing elect ricit y cost  and consumpt ion 

Businesses view on energy management  

May 9, 20 18 Source - Deloit t e Resources 2017 St udy - E nergy management: Sus tainability and progres s  S lide 4 

• Companies  get more comfortable with self -generat ing t heir 
elect ricit y s upplies  and procuring renewable energy f rom 
third parties  

 

 

• 80  percent of  bus ines s es  view reducing elect ricit y cost s as  
es s ential to s taying competit ive f rom an image pers pective  

 

 

• 84 percent of  bus ines s es  view reducing elect ricit y 
consumpt ion as  es s ential to s taying competit ive f rom a 
f inancial pers pective 

Bus ines s es  take control with renewables  

Have on-s ite electricity generation 
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Dis tributed energy res ources  and loads  that 
can be operated in a controlled, coordinated 
way either connected to the main power grid 
or in “is landed”* mode. 

Microgrids are low or medium volt age grids 
wit hout  power t ransmission capabilit ies and 
are t ypically not  geographically spread out . 

Microgrid def init ion 

Solar PV 
power plant 

Wind  
power plant 

Remote as s et  
management 

and data 
analytics  

Advanced power 
dis tribution and 

protection 

Conventional  
power 

Grid 
connection 

Modular s calable energy 
s torage and grid 

s tabilization 

Commercial 
loads  

Indus trial 
loads  

Dis tributed  
control s ys tem Res idential 

loads  

* Is landed mode: ability to provide power independently from the main power grid 

Generation at  the point of  cons umption and always  available 

Microgrid 



ABB - global microgrid s olution partner 
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What  ABB has t o of f er  

AND 

Consult ing 

Service  

3rd part y f inancing  

25+ years experience  
40+ execut ed project s 25+ 

Innovat ion, t echnology 
& product izat ion 
leadership 

Global sales & 
service net work 

Microgrid 
cont rol syst em 

Energy st orage and 
grid st abilizat ion  Renewable power 

Convent ional power Power dist ribut ion 
and prot ect ion 

Leading global expert ise Broad port f olio of  product s & services 



Microgrids and BESS  

Global inst alled base 
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 Worldwide: 331 MW 

Europe :  9.79 MW                

Asia :  70.18 MW 

Middle East : 200 kW 

Australia: 75.28 MW 

Africa: 3.95 MW 

South America : 20.18  MW 

North America : 151.6 MW 



Longmeadow, PowerSt ore/ PV/ Diesel 
 

Indust rial and commercial sit es 
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T he microgrid s olution is  for the 96,0 0 0  s qm facility in Johannes burg that hous es  both ABB S outh Africa’s  headquarters , as  well 
as  a manufacturing facility employing clos e to 1,0 0 0  employees  

– Project  name: Longmeadow 
– Locat ion: S outh Africa 
– Cust omer: Longmeadow Bus ines s  E s tate 
– Complet ion dat e: 20 16 

The result ing Microgrid syst em consist s of :  
– PowerS tore Battery (1 MW/ 380  kWh)  
– Microgrid Plus  Control S ys tem 
– S olar PV (1 x 750  kWp) 
– Dies el (2 x 60 0  kW) 
– Remote Monitoring 

About  t he Project   

Solut ion 

Cust omer Benef it s 

– S tabilizing the grid for reliable and s table power s upply 
– Optimized renewable energy contribution to the facility 
– S eamles s  trans it ion f rom grid connection to is landing in 

cas e of  an outage 
– CO 2 reduction: over 1,0 0 0  tons / year 
– Up to 10 0 %  renewable energy penetration 

Pres s  Releas e 
Infographic 
Video 
Data S heet 

http://www.abb.com/cawp/seitp202/6574F5E34521FD29C1257FCC0026C27F.aspx
https://library.e.abb.com/public/885cc4ffe08a463789271492ce834223/Infographic_ABB%20microgrid%20solution%20in%20South%20Africa-FINAL.pdf
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106713A6990&LanguageCode=en&DocumentPartId=&Action=Launch
https://library.e.abb.com/public/22a8e853540248209d1054ca295206be/Data_sheet_Longmeadow_FINAL.pdf


Fut ure project s benef it  f rom lower PV prices 

ABB microgrids deliver ~30% fuel reduct ion 

May 9, 20 18 
Source: IHS  PV Demand Market T racker - Q2 20 17 
1 https :/ / www.greentechmedia.com/ articles / read/ Suns hot-1-Per-Watt-Solar-Cos t-Goal-Mis s ion-Accomplis hed-Years -Ahead-of-S   S lide 9 

Global Large Commercial PV syst em prices (1 t o 5MW) USD/  Wp  

 

 

 

 

 

 

 

 

• PV prices  have reduced over 30 %  in pas t 2 years  and continue to fall 
globally 

• Commercial and utility s cale s ys tems  reducing fas ter than hous ehold 
s olar with the $1/ Wp already reached for utility s cale1 

Decreasing Solar PV cost s t o improve f ut ure business 
cases 

ABB references already show ~30% fuel reduct ion 
possible wit h subsidies 

Johannesburg, PowerSt ore/  PV/  Diesel 
• ~30% reduction in electricity bills  and 

fos s il fuel cons umption 

Int ernat ional Commit t ee of  t he Red Cross 
(ICRC) Logist ics Cent er, PowerSt ore/  PV/  
Diesel 
• Powering the larges t logis t ics  hub of  the ICRC 

through a s tate-of-the-art  microgrid, 
delivering reliable power for the f irs t  t ime in a 
region expos ed to f requent outages  and 
power quality is s ues  

https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S
https://www.greentechmedia.com/articles/read/Sunshot-1-Per-Watt-Solar-Cost-Goal-Mission-Accomplished-Years-Ahead-of-S


Various solar and st orage scenarios t est ed using HOMER1 optimization tool 

Microgrid business case – C&I sit e connect ed t o a weak grid  

May 9, 20 18 
1 HOME R : http:/ / www.homerenergy.com/ , a s imulation and optimization tool for energy s ys tems  
 S lide 10  

Power Sys tem 

– 15 MW average load 

– Crit ical load: 1 MW peak, 0 .5 MW average 

– 2 x 0 .6 MW backup dies el generators  

– Grid energy price: $0 .15/ kWh 
 

Outages  

– 260  x 1hr power interruptions  per year 

–  $80 0 USD cos t per outage 
 

Bus ines s  Cas e 

– Delivered Fuel Cos t: $1 USD/ l 

– Solar ins talled cos t: $1 USD/ Wp 

– Average cos t of  capital: 11%  

– Subs idies : none 

Determine when the Levelized Cos t of  E nergy (LCOE ) of  3 
s cenarios  is  lower than the dies el only bas e cas e 

̶ Dies el & Storage 

̶ Dies el & Solar PV 

̶ Dies el & Solar PV & Storage 

Example: glass manufact uring in India Goal of  t he st udy 

http://www.homerenergy.com/


Plant  act ivit ies and operat ions have a big impact  on out age cost s 

Power Out age Impact s on C&I Plant s 

May 9, 20 18 S lide 11 

 Shutting of f  or malfunction of  the machinery 

 Damage to equipment and products  

 Decreas e in productivity 

Power out age impact s Modelled out age cost s f or C&I plant  

Cost  line 
it em 

Cost  per 
event  

Cost  per 
year 

Dis rupted 

production line 

Idle workers  $350    $91’0 0 0  

Los t product $350    $91’0 0 0  

Los t 

ef f iciency 

$10 0    $26’0 0 0  

Annual total cos t $80 0  $20 8’0 0 0  

Hidden cos ts  can add up for a manufacturer experiencing 260  
outage events  in a year 



Increment al hybridizat ion opt ions analyzed  

Microgrid f or C&I - Business Case  

May 9, 20 18 S lide 12 

Genset  st at us 
Demand covered 
by microgrid Grid power On-sit e generat or BESS Solar PV Crit ical lines ! On Off  



Microgrid f or C&I - Business Case 

May 18, 2018 Slide 13 

Up t o 45% reduct ion in fuel possible when combining diesel wit h BESS and Solar PV 

Base case – Grid + Diesel Grid + Diesel + BESS Grid + Diesel + Solar PV 
Grid + Diesel + BESS +  

Solar PV 

Fuel 
consumpt ion 
(kL) 

Invest ment  
($M) 

IRR (%) - 35% 20% 26% 

LCOE ($/ MWh) 203 177 (-12.8%) 190 (-6.4%) 163 (-19.7%) 

Payback (years) - 2.7 4.5 3.6 

44,5 43,6 28,5 24,5 

-2% -36% -45% 

0,55  0,97  1,53  

May 9, 2018 Slide 18 



Out age cost  t he largest  single driver of  LCOE savings, followed by PV price 

May 9, 20 18 S lide 14 

Sensit ivit y analysis – Key driver of  LCOE saving 



Recommended microgrid s ys tem conf iguration and LCOE  reduction 
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Microgrid f or C&I - Business Case 



BESS + Solar PV benef its  for a C&I facility with a weak grid 

May 9, 20 18 S lide 16 

Summary: 20 – 30 % energy relat ed savings possible f or C&I f acilit ies 



Key t akeaways  
Microgrid f or C&I sit es  

May 9, 20 18 S lide 17 

• Fuel s aving (and as s ociated reduction in CO2 
emis s ions  & maintenance cos ts ) 

 

• Reduced Levelized Cos t of  E lectricity (LCOE )  

 

• Attractive Internal Rate of  Return on inves tments  (IRR) 

 

• Improved power quality 

 

• Increas ed energy independence 

 

 

How C&I sit es will benef it  f rom microgrids   



Microgrid End-to-end Solution 

ABB Microgrid Advisory Services 
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Microgrid Market 
Analys is  

 T rends  in energy price, 
tarif fs  

 Drivers  for energy 
s torage  as  peak 
s having, s elf -
cons umption vs  feed-
in, and energy 
arbitrage. 

 Market participation 
revenues  

Microgrid economic 
Analys is  

 Optimum s ize and 
operation of  DE R 

 Cos t of  energy, ROI, 
and payback 

 Fuel s avings  and 
environmental impacts  

 Sens it ivity analys is  on 
drivers  

 Value s tacking 
 Owners hip models  

Microgrid technical 
Analys is  

 Stability and dynamic 
s tudies  

 Contingency analys is  
 Power quality and 

reliability 
 Frequency and voltage 

ride though 



Dr. Hamideh Bit araf  

Microgrid Advis ory Cons ultant 

 

ABB E nterpris e Software 

160 1 Indus trial B lvd, Sugar land, T X, USA 

 

E mail: hamideh.bitaraf@ us .abb.com   

Cont act  Inf ormat ion 
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mailto:amideh.bitaraf@us.abb.com
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