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At a glance
Microgrids, small-scale versions of the centralized electricity 
system, are receiving increased interest around the world for 
the significant benefits they bring in terms of reliability 
improvement, financial saving and reduced environmental 
impact. Like the bulk power grid, microgrids generate, 
distribute and regulate the flow of electricity, but with the 
unique opportunity to operate either grid connected or in 
island operation, and, if required, can seamlessly switch 
between the two. Microgrids are most often used for military 
bases, industrial applications, airports, hospitals, college and 
business campuses, at the utility distribution level and for rural 
electrification in developing countries. 

The challenge
To create an optimal microgrid conceptual design, there are 
many questions that need to be answered such as: 

n What quantity of non-dispatchable vs. dispachable 
distributed energy resources (DER) is best?

n What are the optimal locations for the DER?
n How can I ensure a smooth transition between grid 

connection to island operation?
n What level of control is required to maintain power  

quality and reliability?
n Is it cost effective to build a microgrid?
n What will the reliability impact be with microgrid 

deployment?
n How can I maintain continuous power supply for critical 

facilities during a natural disaster?

Our solution
Siemens Power Technologies International (Siemens PTI) is a 
global provider of independent, technical consulting services 
for power generation, transmission and distribution systems. 
Our Smart Grid Services team has extensive experience in 
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determining the best microgrid design possible from a 
technical and economic perspective. Our analysis accounts for 
optimal DER location, size, dispatch mix and technology, while 
considering protection coordination, power flow, reliability 
improvement, cost, and interconnection requirements.

Siemens PTI recently developed the Microgrid Tool (MG 
Tool), a microgrid simulation software planning tool that 
assists our consultants in performing microgrid studies on 
any electrical network topology, regardless of size, voltage 
level or location. Unlike other software tools currently 
available, the MG Tool performs accurate technical and 
economic evaluation of any microgrid, based on the detailed 
electrical model representation. The MG Tool assesses any 
microgrid while grid connected or while islanded for an 
entire year of operation.

Siemens answers the microgrid challenge by performing 
either AC (longer simulation time) or DC (fast simulation) 
steady state power flow simulations for each hour of the 
year (8760 hours). Based on a given electrical network, 
selected generation and demand response (DR) participation 
(for grid-connected operation) the microgrid study calculates 
the following:

n	Any potential N-0 thermal overloads and/or voltage 
violations

n	Reliability indices, i.e. SAIFI, SAIDI and EENS
n	Actual cost of operation based on the power flow results 

(accounting for capital costs, fuel costs, operation and 
maintenance (O&M), cost of money, heat savings from 
combined heat and power (CHP), incentives, and DR 
payments)

n	Priority-based economic DER dispatch
n	Load shedding (during island operation only)



These results are displayed on an intuitive dashboard (see 
Figure 1), where modifications can be made to the generation 
mix, loads, and DR participation; this allows the microgrid 
design to be fine tuned for maximum benefit.

The following DER can be evaluated through simulation using 
the MG Tool, and can be adjusted for size (kW), location 
(geographical and electrical) and quantity (number of DER 
units) according to the microgrid being studied:

n	Solar photovoltaics (PV)
n	Wind turbines
n	Internal combustion engine (with non-heat driven CHP)
n	Microturbines (with heat driven CHP)
n	Fuel cells
n	Energy storage (batteries or other technologies)

The MG Tool is implemented using Microsoft® Excel as the main 
interface and control center with PSS®SINCAL power system 
analysis software as the engine behind the calculations. The 
diagram below shows the basic flow of the tool.
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Figure 1 Siemens PTI microgrid dashboard
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More details about the Siemens MG Tool and microgrid 
consulting services can be found in the following paper:

n	“A Novel Microgrid Simulation and Demonstration Tool,” 
presented at CIRED Workshop, Lisbon, Portugal, May 2012, 
Paper No. 0313 (Co-authors: L. Tao, H. Mueller, S. Natti  
and D. Lovelady).

Please contact Siemens PTI for any further information or 
requests for services at pti-info.ptd@siemens.com.
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