
Hybrid Solutions for Mines 

Save Fuel & Keep Digging 
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Schneider Electric at a glance 
The global specialist in energy management 

billion € of sales in 2012 

North 

America 

25% 
Asia 

Pacific 
27% Rest of  

World 
18% 

Western 

Europe 

30% 

28 300 

44 200 

42 600 

22 000 

employees in 100+ countries 

of sales devoted to R&D 

Large company  

of sales in new economies 
Balanced Geographies 

FY 2012 sales 

Year-end 2012 

employees 

Diversified end markets FY 2012 Sales 

(billion €) 

Residential       9% 

Utilities & Infrastructure                          25% 

Industrial & machines                        22% 

Data centres               15% 

Non-residential buildings                 29% 



3 

The most comprehensive and integrated 

portfolio in energy management 

Green Efficient Safe Reliable Productive 

critical 

power & 

cooling 

low  

& medium 

voltage  

power 

industrial  

automation  

& control 

installation systems & control 
(wiring devices + home automation) 

building automation 

& security  

solutions for energy, efficiency and productivity 
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Historical presence New businesses 
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Industry 

Buildings 

Data Centres 

Infrastructure 

Residential 

Electric Vehicles  

& Energy Storage 

Efficient homes  

(incl. EV charging infrastructure) 

Efficient Enterprise 

(buildings, industries & datacenters 

 + EV charging infrastructure) 

Smarter 

Demand 

Smart Generation 

(bulk, distributed & renewable) 

Flexible 

Distribution 

(DMS, substations, feeders) 

Smarter 

Supply 

the 

Smart Grid 

Demand  

Response 

Demand 

Response 

Leading the development of the Smart Grid 
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Hybrid Generation for Mines 
Schneider Electric Winning Formula 

Save Fuel & Keep Digging 
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Solid Mining  

Experience 

Save Fuel & Keep Digging 

Hybrid Generation for Mines 
Schneider Electric Winning Formula 
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We are a global technology player from 

pit to port, from mine production to enterprise  

Products, solutions & services from the mine 

site to the enterprise level 

Access Control and Security 
Access control, Security Video  

Cyber security, CCTV 

savings on  

OpEx & CapEx 
Up to 

Right information,  

right user, right time 

Method and  

integrated systems You deserve a smart mine 

Secure Power Solutions 
Traditional and Mobile Data Centers for 

Mining Sites;  Secure Power; UPS 

Electrical Distribution 
Energy monitoring and control 

MV, LV, Motor Protection and Control 

Process Management 
Process monitoring & control; Process 

Expert Systems 

Energy Optimization Systems 
Water, Air, Gas, Electricity and Steam Use 

Optimization Solutions.  

Supply Chain Integrated 

Planning and Optimization 
Integration to production (OT) 

Sustainability 
Energy Management and Sustainability 

Services. People’s Safety Solutions 

Business Management 
Integration with ERP, CRM and 
Asset Mgt.  Energy procurement ; 
Demand Response 
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Recent Large Mining References 

AMBATOVY  - MADAGASCAR 

 

Engineering:  

SNC-Lavalin Group Inc 

End user:  

Sherritt International Corporation,  

Annual production:  

60 000 t of nickel, 5 600 t of cobalt  

Contract: EPC 

Turnkey execution of the complete electrical 

distribution network  

Scope of Supply: 20x E-Houses including 

MV/LV power distribution, MCC’s and drives   

Global amount: 50+ M€ 

Execution: 2007-2011  

GUELB II - MAURITANIA 

Engineering:  

SNC-Lavalin Group Inc 

End user:  

SNIM Mauritania 

Annual production:  

+ 4 000 000 t of high quality concentrate 

Contract: EPC 

Turnkey execution of the electrical 

distribution & the process control  

Scope of Supply: 23x E-Houses including 

MV/LV power distribution,  MCC’s and 

drives, process control system with 9000 I/O 

Global amount: 30+ M€ 

Execution: 2011-2014  
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Solid Mining  

Experience 

Save Fuel & Keep Digging 

Hybrid Generation for Mines 
Schneider Electric Winning Formula 
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Solid Mining  

Experience 

Bankable  

Solar Systems 

Save Fuel & Keep Digging 

Hybrid Generation for Mines 
Schneider Electric Winning Formula 
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A Bankable Leader in Solar Solutions 
Leveraging our global strength to support your business 

The amount of large  

three-phase inverters 

Schneider Electric has 

installed worldwide. 

GW 

More than More than 

billions 

The sales for Schneider 

Electric in 2012  
The number of countries in 

which Schneider Electric is 

present, offering global support 

More than 

The total power of PV Plants 

delivered by Schneider 

Electric as Main Electrical 

Vendor or Contractor. 

MW 

More than 

Our experience in 

Projects & Engineering 

The peak efficiency of our 

Conext Core XC Inverters 

More than 

years 
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Utility-Scale Solar Power Plants 
Comprehensive solutions from modules DC output to MV or HV grid connection 

Grid Box 

PV Box 

MV Switchgear Low losses 

Transformers 

Conext Core 

XC Inverters 
Array Box 

Monitoring Solution 

Conext Control 
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O&M Contracts in 

 operation 

France   153 MW 

Reunion Island 7,6 MW 

Italy   160 MW 

Bulgaria   43 MW 

Germany    300MW (maintenance)  

Spain   50 MW (maintenance) 

Slovakia   11 MW 

Thailand   36 MW 

Czech republic  17, 7 MW 

O&M – a strong field proven experience 



14 

Over 400 MWp of projects grid connected executed as main 

electrical vendor/contractor or BOS supplier in Europe .... 

24MWp - Les Mées 

Solaire Direct 

Electrical EPC / O&M 

4MWp - Vinon 

Solaire Direct 

Electrical EPC / O&M 

22MWp - Gabardan 

EDF-EN / Exosun 

Elec. Solution / O&M 

9MWp – Ste Clar 

Solarezo 

Elec. Solution / O&M 

4.5MWp – Truck Etape 

JMB / Car Park 

Electrical EPC 

7.4MWp – Callian 

Eneryo 

EPC / O&M 

17MWp - GreenYellow 

Casino group / Roof 

Electrical EPC / O&M 

23MWp - Lanuvio 

SunPower 

Electrical Solution 

43MWp - Celino 

AES 

EPC / O&M 

15MWp - Solare Roma 

SunPower 

EPC 

39MWp  Letnitsa/Vratsa 

Samsung 

EPC / O&M 

7.5MWp  Rodhnikovoye 

Activ Solar 

Electrical Solution 
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Hybrid Systems: Why Solar PV ? 

Economics    

● World Diesel Costs ~$1 per Litre and is 

steadily rising 

 

● Gensets Consume ~ 0.25 L Fuel per 

kWh Produced  ($0.25 per kWh) 

 

● Cost of Grid Connected PV Technology 

is steadily declining 

   (>50% Reduction Since 2009) with a 

Levelized Cost of Energy < $0.15 per 

kWh 

Today, Hybrid Generation based on PV Systems is a reality 

Considering that up to 40% of the Operation Cost of mines are Diesel, the potential of savings is huge 
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 In high irradiation areas, low LCOE achieved by 

Solar PV makes it already affordable 

 Solar PV is scalable – Plants are designed and 

built through standardized building blocks 

 Solar Systems can be built quickly even in 

hard climatic conditions 

 Power can be produced where it is needed, no 

transmission line losses 

 Can be combined with Diesel Gensets and 

Battery Systems to form a Micro-Grid 

with increased Energy Efficiency and no 

reliance on the grid 

 

Hybrid Systems: Why Solar PV ? 

Benefits    
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Solar PV Generation 
Reminding the basics 

Remind 

SOLAR is day time only! 
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PV Design 

●High efficiency 

SCHNEIDER inverters 

 

Electrical Design 

 

 Voc(T°min)PVplant < Inverter Vmax 

 Vmpp(T°max)PVplant > Inverter Vmin 

 IscPVplant < Inverter Imax 

 

Mechanical Design 

 

Pitch 

Tilt  

Azimut 

 

MPPT 
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Production Array Box PV Box Grid Box 

MONITORING 

Low Voltage

Transformer

UPS

LV Cabinet

Aux. EM

Low Voltage

Transformer

LV Cabinet

IDC

INVERTER

IDC

INVERTER
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1

2

N

DC Combiner Box

RM6 NED
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Power Meter
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Array Box

x6

MV Loop

x10

x
1

0

x10

x
1

0

16 – Current sensors

1 – Voltage sensor

1 – irradiation measurement

1 – lightning status

1 – DC Switch Status (auxiliary contact)

1 – Motor Mechanism drive (Open/Close)

Modbus or profibus communication

Monitoring 

FeederFeederAuxiliaryIncoming Metering

Protection 

Relay

Metering

Panel

Low 
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Transforme
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UP
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LV 
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Aux. EM

LV 

Cabinet

Auxiliary

Transforme

r

UPS

LV Cabinet

Aux. EM

LV Cabinet

Auxiliary

Transformer

Monitoring 

SecurityGrid Box

PM810

L
o

w
 V

o
lta

g
e

T
ra

n
s

fo
rm

e
r

UPS

L
V

 C
a

b
in

e
t

A
u

x
. E

M

L
o

w
 V

o
lta

g
e

T
ra

n
s

fo
rm

e
r

L
V

 C
a

b
in

e
t

ID
C

IN
V

E
R

T
E

R

ID
C

IN
V

E
R

T
E

R

12N

D
C

 C
o

m
b

in
e

r B
o

x

12ND
C

 C
o

m
b

in
e

r B
o

x

R
M

6
 N

E
D

P
o

w
e
r 

T
ra

n
s
fo

rm
e
r

P
o

w
e

r M
e

te
r

P
o

w
e

r M
e

te
r

Power Meter

Power 

Meter

P
V

 B
o

x

M
o

n
ito

rin
g

 

L
o

w
 V

o
lta

g
e

T
ra

n
s

fo
rm

e
r

UPS

L
V

 C
a

b
in

e
t

A
u

x
. E

M

L
o

w
 V

o
lta

g
e

T
ra

n
s

fo
rm

e
r

L
V

 C
a

b
in

e
t

ID
C

IN
V

E
R

T
E

R

ID
C

IN
V

E
R

T
E

R

12N

D
C

 C
o

m
b

in
e

r B
o

x

12ND
C

 C
o

m
b

in
e

r B
o

x

R
M

6
 N

E
D

P
o

w
e
r 

T
ra

n
s
fo

rm
e
r

P
o

w
e

r M
e

te
r

P
o

w
e

r M
e

te
r

Power Meter

Power 

Meter

P
V

 B
o

x

M
o

n
ito

rin
g

 

L
o

w
 V

o
lta

g
e

T
ra

n
s

fo
rm

e
r

UPS

L
V

 C
a

b
in

e
t

A
u

x
. E

M

L
o

w
 V

o
lta

g
e

T
ra

n
s

fo
rm

e
r

L
V

 C
a

b
in

e
t

ID
C

IN
V

E
R

T
E

R

ID
C

IN
V

E
R

T
E

R

12N

D
C

 C
o

m
b

in
e

r B
o

x

12ND
C

 C
o

m
b

in
e

r B
o

x

R
M

6
 N

E
D

P
o

w
e
r 

T
ra

n
s
fo

rm
e
r

P
o

w
e

r M
e

te
r

P
o

w
e

r M
e

te
r

Power Meter

Power 

Meter

P
V

 B
o

x

M
o

n
ito

rin
g

 

L
o

w
 V

o
lta

g
e

T
ra

n
s

fo
rm

e
r

UPS

L
V

 C
a

b
in

e
t

A
u

x
. E

M

L
o

w
 V

o
lta

g
e

T
ra

n
s

fo
rm

e
r

L
V

 C
a

b
in

e
t

ID
C

IN
V

E
R

T
E

R

ID
C

IN
V

E
R

T
E

R

12N

D
C

 C
o

m
b

in
e

r B
o

x

12ND
C

 C
o

m
b

in
e

r B
o

x

R
M

6
 N

E
D

P
o

w
e
r 

T
ra

n
s
fo

rm
e
r

P
o

w
e

r M
e

te
r

P
o

w
e

r M
e

te
r

Power Meter

Power 

Meter

P
V

 B
o

x

M
o

n
ito

rin
g

 

Fully monitored DC-AC conversion 

PF=0,8 

 + network constraints integration 

●Voltage Ride Through 

 

●Active & Reactive power setting 
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Solid Mining  

Experience 

Bankable  

Solar Systems 

Save Fuel & Keep Digging 

Hybrid Generation for Mines 

Schneider Electric Winning Formula 
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Bankable  

Solar Systems 

Solid Mining  

Experience 
Micro Grid 

Expertise 

Save Fuel & Keep Digging 

Hybrid Generation for Mines 

Schneider Electric Winning Formula 
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Main Renewable Integration Issues 

 The more the system integrates renewable 

generation, the more is sensitive to production 

intermittence 
 Frequency  zags du to lack of spinning reserve 

 Voltage variation outside equipment withstand  Zone of Escalation 

Example  of  frequency variation du  to 20% loss of production on an 

off-grid system depending on Renewable integration  

(EdF source) 

To increase renewable integration those 2 

issues need to be solved technically and 

commercially depending of the different Grid 

Codes. 

 

Example  of  voltage variation du to Solar intermittent production 

(IDEA source) 

Voltage out of range 

Schneider Electric Micro Grid Solution 

help to: 

 

 Balance locally Production & Consumption 

Share the load between both generation 

 Offer new means to manage power flows 
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Main usage of a storage system is to transform 

intermittent energy  in dispatchable energy  
 

Power storage 
Objective  is to 

- deliver to the grid all the available power in a few seconds with a typical duration of 15 to 30 minutes (frequency ancillary 

service) 

- to Smooth the Renewable intermittency sent over the network 

Energy storage  
Objective is to 

- store all the extra available energy above a settable threshold and to deliver a constant active and reactive power to 

the grid, or to the user (self consumption). 
 

-Hoist assets by filling the valley to continue to produce base production (e.g. nuclear, gaz) and reducing peak-load 

demand 

 

Electricity sent to 

the network  
PV Production 

Empty battery 

Storage 

Time 

Power 

Unexpected decrease of  

production (ex : clouds 

passing) 

Too important increase 

of production 

Store Store 

Consumption 
Production 

Re-inject 
Power, MW 

Time 

(Source: Request  for Performance  from CRE) 

(Source: Millener Project) 
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Typical daily curve 

0%

20%

40%

60%

80%

100%

120%

1 3 5 7 9 11 13 15 17 19 21 23 25

load

DIESEL

DIESEL PROD. = LOAD CONSUMPTION 
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Typical daily curve 

DIESEL PROD. = LOAD  – PV 

0%

20%

40%

60%

80%

100%

120%

1 3 5 7 9 11 13 15 17 19 21 23 25

load

DIESEL

solarday
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Typical daily curve 

Battery loading phase 

DIESEL PROD. =LOAD  - PV + BATTERY 

 

Battery unloading phase 

DIESEL PROD. = LOAD –PV - BATTERY 

0%

20%

40%

60%

80%

100%

120%

1 3 5 7 9 11 13 15 17 19 21 23 25

load

DIESEL

solarday

BATTERY

loading unloading 
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SCHNEIDER applies same rules than for 

large scale grid connected plant controler 

Solar Farm 

Control 
(SCADA) 

PPC 

Power 

Plant 

Controler

c264/Saitel) 

Grid Authority 

Global Plant Management System 

AccuSine 

Dynamic Comp 

Capa Bank Shunt Reactor Automatic Volt Reg 

Setpoints, commands & feedback  

Solar inverter 

P-Q set point 

storage 

DIESEL 

PLANT 

CONTROL 
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From Diesel to Hybrid Generation:  

A 3-step methodology 
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From Diesel to Hybrid Generation:  

A 3-step methodology 

 
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1- Energy Mix Selection 

Electrical Energy needs 

 

Load Profile 

Selection  

of Energy 

Sources  

&  

Storage 

needs 

Electrical availability 

needs 

 

Spinning Reserve 

Motor startings 

Grid Quality and stability 

Weather constraints 

FUNCTIONNAL ANALYSIS 

TIP on site audit  
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From Diesel to Hybrid Generation:  

A 3-step methodology 

 
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2- Economic Optimization 

Technology costs 

CAPEX 

OPEX 

CAPEX 

OPEX 

CAPEX 

OPEX 

Fuel Costs 
Incentives 

for PV 

(Fit, GC) 

Financial 

Costs 

Optimal 

Energy Mix 

Software Simulations 
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2- Result of Economic Optimization (example) 
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From Diesel to Hybrid Generation:  

A 3-step methodology 

 
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Operation rules = final specifications  
Automatic enerqy management system 
• Energy master plan 

• Emergency recovery 

Load priority list & load shedding  
• Essential load 

• Priority load1 

• Priority load2 

• Priority load3 (Flexible load) 

Storage application 
• Batteries management 

• Load following 

• Cycle charging 

Genset base load operating mode 
•New spinning reserve scenario 

• Load sharing mode 

Solar 
• P-Q management 

• Production forecast 
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Bankable  

Solar Systems 

Solid Mining  

Experience 

Best-in-class Hybrid Generation Solutions maximizing YOUR ROI  

keeping high availability of YOUR assets 

Micro Grid 

Expertise 

Hybrid Generation for Mines 

Schneider Electric Winning Formula 
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Make the most of 
your energy™ 
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Back up 
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HVAC 

Safe Power 

Solutions (UPS) 

Engineering, 

Installation and 

Commissioning 

IPMCC 

MV and LV Drives 

Busways 

MV, LV Distribution 

Access Control and 

Building Management 

Solutions 

Process Control 

System 

Schneider Electric E-Houses Mining Solutions 
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• Enable optimization across the 

mining operations chain by 

integrating near real time information 

from resource development, fleet 

operations, plant operations, and 

inventory systems.  

• Advanced planning and scheduling 

functionality allows you to globally 

optimize operational plans and 

optimally plan the work. 

• Integration through web services of: 

• Planning, scheduling and 

operations 

• Scheduling and dispatching 

• Dispatching and plant 

operations 

Optimize the mine value 

chain performance 

Integrated Planning 

and Optimization 

IP network 

PAC 

Engineered 

drives 

Harmonic 

Active 

Filter 

PAC 

UPS 

Local HMI 

Controller 

Power  

monitoring 

Local operator 

client 

~ 

Network video 

recorders 

Video IP cameras, 

 access controllers 

Security 

Instrumentation 

Power & Motor 

Control center 
MV & LV 

protection 

Process Management Power  Management 

Services 

Plant 

Operation 

ERP 

PowerExpert 

O
p
e
ra

ti
o

n
s
 

E
n
te

rp
ri
s
e

 

Consulting and project management support the delivery of complex 

mining solutions in remote locations. System and hardware design and 

project engineering ensure integrated solutions delivered on-time and 

on-budget. Post project services, such as support,  training, managed 

services and post-project consulting, ensure the achievement of project 

benefits. 

 

Software suite 
• StruxureWare for Mining 

Process Expert 

Historian Demand Chain 

Operations 

C
o
n
tr

o
l 

Racks 

Temperature Sensors & 

Rack Security 

CRAC 

PDUs 

Racks, Cooling, Surveillance 

IT room 

Scada Expert 

Supply Chain Integrated Planning & Optimization  Mining Solutions 

http://www.apcc.com/products/moreimages.cfm?partnum=ACRC100&type=Front Left&loc=6BF813C5-5056-AE36-FE47004C9E31ADF6_pr.jpg
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enXco 

19MWp – Ottawa 

Electrical turnkey  

O&M Services 

Casino (roof top) 

17MWp – Reunion 

Electrical turnkey  

O&M Services 

Martifer 

10MWp – Moratalla 

Electrical turnkey  

O&M Services 

.. and worldwide 
Solaire Direct 

24MWp – Les Mées 

Electrical turnkey  

O&M Services 

AES Solar 

43MWp – Puglia 

Full turnkey (EPC) 

O&M Services 

Masdar (roof top) 

2MWp – UAE 

Full turnkey (EPC) 

O&M Services 

Gunkul Powergen 

3.3MWp – Phetchabun 

Full turnkey (EPC) 

O&M Services 

YunNan Power 

66MWp – Shilin 

Full turnkey (EPC) 

O&M Services 
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Optical   

   Tilted Plane   

   Shading   

   Soiling    

   Reflections   

Electrical   

   D C  losses   

   AC Losses   

   Inverter   

   Transformer   

Photovoltaic   

   Technology   

   Temp. effect   

   Low rad .   

Other   

   Availability   

   Grid  Avail.   

     

S
 u

n
 L

ig
h

t 
  

E
le

c
tr

ic
it

 y
   

  

Electrical Design: Conversion & Losses 



43 

Schneider Electric’ Smart Micro Grid 

definition 
● SIZE: few MW to 100MW systems  

Typical voltage levels: Medium Voltage (4,16kV to 33kV) 

 

● MANAGING MULTIPLE Power Generation 

From kW to MW generation : reciprocating engines , Mini to small-size combustion turbines, 

Micro-turbines, Fuel cells, Photovoltaic systems, Wind turbines, … 

 

● Managing loads and demand 

 

● Increasing power quality, reliability and maximise assets with storage contribution 

 

● Managing the use of energy  
CO2 emission reduction, Price optimisation, Process optimisation 
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PV Diesel – Technology Study 

Nemiah, British Columbia, Canada 
● 30kVA Genset + 28kW PV Weekends 

● 90kVA Genset + 28kW PV Weekdays 

● 10% Fuel Savings Achieved 
 

IEEE Paper: 

 Nemiah Valley Photovoltaic-Diesel Mini-Grid: System 

Performance and Fuel Saving Based on One Year of 

Monitored Data  


