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A

The Need for 
Standardization
As the penetrAtion of DistributeD energy resources 
(Ders) in distribution systems increases, their integration and intercon-
nection to the grid, and their impact on the grid, need to be addressed in a 
coherent and structured manner. in the case of a large penetration, Ders 
can be integrated by aggregating the units using a Der energy management 
system (DerMs) or can form part of the devices constituting a microgrid, 
in which case they are managed by the microgrid control system. this arti-
cle stresses the need for standards to facilitate the large-scale deployment 
of Der in the distribution system within a microgrid.

Integration of Distributed  
Energy Resources
Ders are being integrated into distribution systems at an increasing rate. 
they include 

 ✔ distributed generators based on renewable energy resources (solar 
and wind), which have variable and intermittent power out-
put characteristics that are not dispatchable

 ✔ distributed storage, typically using electrochemical 
batteries and flywheels, that can be used to manage 
the variability of renewable resources and load

 ✔ smaller dispatchable distributed generators, using un-
conventional fuels (biogas and biomass) and conven-
tional fuels (diesel and natural gas), and other power 
producing devices such as fuel cells. 

standards already exist and are being updated to accom-
modate the growing deployment of Ders in distribution sys-
tems, especially inverter-based photovoltaic, wind, and storage 
systems. in a grid-tied mode, the rules of the original ieee 
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standard 154-2003, Interconnecting Distributed Resources with Electric Power Systems, apply to the intercon-
nection of Ders. ieee standard 1547-2014 (amendment to ieee standard 1547-2003) addresses new require-
ments and concerns, such as voltage support, and voltage and frequency ride-through of Ders. the revision 
currently being developed for ieee standard 1547 concerns additional issues arising from the interconnection 
of a larger number of Ders. As Ders displace conventional generation, they may be required to be more toler-
ant of voltage and frequency deviation in the distribution grid and to support its operation either individually or 
in aggregate form.

Der units can be integrated into distribution systems by aggregation using a DerMs, by integration into a 
virtual power plant, or by forming part of the devices constituting a microgrid. in this case, they are controlled 
and managed by the microgrid control system.

to facilitate the deployment of microgrids, new standards have been proposed. project authorization requests 
include ieee p2030.7, Specification of Microgrid Controllers, and ieee p2030.8, Testing of Microgrid Con-
trollers, with the latter being based on functional specifications defined in ieee p2030.7. guidelines for 

microgrid design and operation are being developed by other organizations, such as the international 
electrotechnical commission (iec). these include the iec/ts 62898-1, Guidelines for Gen-

eral Planning and Design of Microgrids, and iec/ts 62898-2, Technical Requirements 
for Operation and Control of Microgrids.

in this article, we focus on the benefits of standardizing the microgrid control system’s 
core functions and the associated testing requirements. We describe the role of the 

microgrids and identify key functionalities that define the attributes of the microgrid 
control system. these attributes are used to develop, configure, and validate the 

performance of the control system’s core functions. A concept is proposed of a 
generic microgrid that allows the specification of basic and required microgrid 

controller functions that all microgrids must have to fulfill the requirements 
of integration and interconnection with the distribution grid. An approach to 

develop testing methods is proposed to validate the operation of the core 
functions, and tests are based on operating scenarios. 

Microgrid Structure and Operation

Definition and General Features of Microgrids
Microgrids are broadly defined as “electricity distribution systems 

containing loads and distributed energy resources, operated in a 
controlled, coordinated way either connected to the main distri-
bution network or islanded,” according to the u.s Department of 

energy Microgrid exchange group. Microgrids can be either nor-
mally connected to the utility distribution grid or permanently iso-

lated, as in the case of remote microgrids. this article applies to both 
configurations. in the case of isolated microgrids, the constraints 

imposed by the distribution grid are absent since the microgrid does 
not interact with a larger distribution grid.

A grid-connected microgrid is a group of interconnected loads 
and Ders with clearly defined electrical boundaries that acts as a 

The Benefits to the Core Functions 
of the Microgrid Control System
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single controllable entity with respect to the grid and can 
connect and disconnect from it to operate in either grid- 
connected or island modes. the discussion is limited to 
those microgrids having a single point of interconnection 
with the larger grid. the general structure of the microgrid 
and its relation to the broader distribution and transmission 
grids are shown in figure 1.

Microgrid Devices and Components
Microgrids are characterized by having a microgrid control sys-
tem capable of automatically integrating and coordinating the 
generation, storage, and controllable loads within the microgrid 
and the grid intertie equipment to interact with the larger grid 
and act as an aggregated single system.

A key defining element of the microgrid is its control  
system, which manages all aspects of the microgrid op-
eration at the point of interconnection with the distribu-
tion grid, in both steady-state and transient operation. under 
steady-state operation, the control system dispatches the mi-
crogrid assets, including Der units and switching and 
control devices. under transient conditions, the control 

system is responsible for ensuring 
the connection and disconnection 
from the distribution grid.

the microgrid control system 
is also called a microgrid energy 
management system. the term “mi-
crogrid control system” is preferred 
for developing microgrid standards 
to avoid confusion with the accepted 
uses of the term “energy manage-
ment system,” as used in transmis-
sion system operation and generation 
dispatch and in large industrial in-
stallations. Many of the features usu-
ally implemented in generation 
dispatch and load management in in-
dustrial installations can be designed 
into the microgrid dispatch function, 
as this function dispatches Ders 
and controls the loads and other de-
vices within the  microgrid.

the microgrid typically inte-
grates the following components 
(shown in figure 2): 1) equip-
ment connecting the microgrid 
to the distribution system at the 
point of interconnection, typically a 
breaker; 2) the microgrid control 
system (energy management sys-
tem); 3) local distribution system 
components, including transform-
ers, switchgear, capa ci tors for volt-
age regulation, and reactive power 
management; 4) devices for the 

interconnection components within the microgrid (breakers); 
and 5) physical devices, including distributed generators and 
storage (Ders) and loads, such as controllable/curtailable and 
critical/sensitive loads, within the micro grid boundaries.

to be considered a microgrid within the scope of the 
standards, an electrical system must have the following three 
distinct features:

 ✔ clearly defined electrical boundaries
 ✔ a control system to manage and dispatch resources 
within the microgrid, considered as a single control-
lable entity

 ✔ installed generation capacity that exceeds the critical 
load, which allows the microgrid to be disconnected 
from the main grid, operate as an autonomous entity in 
islanded mode, and supply local loads, as required (the 
generation source is often combined heat and power).

Types of Microgrids
Microgrids can be implemented in many different envi-
ronments and can take many forms. An example of a 
geographica l ly constrained electric grid that has limited 

Dispatchable
Generation

Critical Loads

CHP Thermal
Storage

Battery
Storage

Controllable
Loads

Load

Gas
Turbine

Microgrid
Control
System

Nondispatchable
Generation 

Load

Solar Wind

Microgrid

Distribution
System

Storage

Load

Storage

Breaker Other Feeder/Loads

Substation
POIBreaker

figure 2. The inner structure and components of the microgrid. CHP: combined 
heat and power; POI: point of interconnection.

 Transmission
Grid 

Central Power
Plants 

Solar
Farms

Critical
LoadsLoads 

Electrical
Storage 

Generation

Distributed
Generation

Distributed Generation and Storage (DER) 

Microgrid–Grid Connected

Distribution Grid

Wind
Farms

Substation

Distributed
Wind/Solar

Loads Distributed Wind/Solar

Feeder

Disconnect

figure 1. The microgrid structure and its connection to the power system.



july/august 2017 ieee power & energy magazine  35

impact on and interaction with the electric grid is a large 
industrial plant. such plants have been operating for many 
years and use an energy management system that manages 
internal operations.

there has been a significant interest in and deployment 
of microgrids in the last few years. these can be categorized 
based on the type of customers (including university or research 
campuses and military, residential, commercial, and industrial 
entities), the type of application (including the supply of pre-
mium power for critical loads and facilities requiring high 
reliability and resilience), and the type of connection, including 
remote and grid-connected installations. Voltage and power 
levels may vary significantly, and the grid voltage may be ac 
or dc or mixed ac and dc. Microgrids may be either utility or 
nonutility owned.

Microgrid Functions and Benefits
Microgrids have a number of identifiable and quantifiable ben-
efits that define the manner in which they are operated and the 
functions they need to perform. they are an enabling tech-
nology for the following power system planning and operation 
requirements in the context of the newer active distribution 
systems, with intelligent features both at the aggregate Der 
and the distribution system levels:

 ✔ integrating Ders installed close to the load
 ✔ integrating Ders using renewable energy resources 
(green power)

 ✔ reducing the aggregate power variations on the distri-
bution grid

 ✔ reconfiguring existing distribution systems with en-
hanced reliability and operating efficiency

 ✔ deploying new distribution systems, either grid con-
nected or isolated

 ✔ enabling market participation of Ders installed with-
in the microgrid

 ✔ empowering customers and end users.
Quantifiable benefits can be used in the development of a 

business case for deploying microgrids. A business case can be 
based on one or more of the following benefits:

 ✔ enhancing the reliability of the power supply to end users
 ✔ matching power quality to end user requirements
 ✔ providing ancillary services to the grid, including voltage- 
and frequency-related services

 ✔ lowering the carbon footprint
 ✔ enhancing grid stability
 ✔ enhancing energy security and resiliency of the distri-
bution grid using local energy resources.

Microgrid Control System  
Structure and Operation

Microgrid Control System Requirements
A microgrid control system includes the control functions that 
define the microgrid as a system able to manage itself, operate 
autonomously or grid connected, disconnect from the main 
distribution grid, and exchange power with and provide ancil-
lary services to the distribution grid. typical control system 
functions include the following:

 ✔ operation coordination in grid-connected and island-
ed modes

 ✔ automatic transition from grid-connected to islanded 
mode to provide uninterrupted power to microgrid 
loads during abnormal power system operation condi-
tions (blackout)

 ✔ resynchronization and reconnection from islanded to 
grid-connected mode

 ✔ energy management to optimize real and reactive pow-
er generation and consumption within the microgrid

 ✔ providing ancillary services, including support to the 
distribution grid and participation in the energy mar-
ket and/or utility system operation, as applicable.

since there are many microgrid configurations, depending 
upon location and purpose, the requirements and functions of 
the microgrid and microgrid controller differ. regarding imple-
mentation, a microgrid control system can consist of software, 
hardware, or a combination of both and can be physically 
implemented in a variety of ways, including centralized or dis-
tributed control approaches. however, all such systems should 
satisfy minimum functional requirements to allow standards 
to be proposed and developed. these specify the core-level 
functions common to any microgrid control system.

Microgrid Control System Functions
the microgrid control system can carry out some or all of the 
tasks listed below, which are determined by the type and appli-
cation of the microgrid and its desired functionalities, internal to 
the microgrid, and in its interaction with the distribution system:

 ✔ coordinating, in an optimized manner, the integration 
and dispatch of local Ders and loads

 ✔ setting the power exchanges (real and reactive) with 
the grid

 ✔ managing disconnection and reconnection to the grid
 ✔ enabling the provision of ancillary services to the grid
 ✔ enabling market participation of Der units contained 
within the microgrid.

A key defining element of the microgrid is its control system, 
which manages all aspects of the microgrid operation at the point 
of interconnection with the distribution grid.
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not all microgrids will have the ability to carry out all tasks, 
for example, enabling market participation.

Structure of a Microgrid Control System
the microgrid control system functions operate at differ-
ent control levels and in different time frames. they act 
on different components and assets of the microgrid. the 
functions range from the device-level functions, typically 
embedded in the Der, to the microgrid supervisory and grid 
interactive functions, as in figure 3.

the time frame in which the different microgrid con-
trol system functions operate is specified in figure 4. the 
lower- or device-level functions run on the short times-
cale while the core functions typically operate on a longer 

timescale. the functions associated with transitions from 
connection to disconnection and the dispatch of Der as -
sets run on different timescales. the transition functions, 
in the unplanned disconnection case, need to be executed in 
a short time frame and implemented with the shortest delay. 
the dispatch function can be executed at regular intervals 
and a longer timescale, typically in the minute range (15 min 
or lower).

Microgrid Control System  
Function Standardization

Standardization Benefits and Activities
Microgrids are being deployed in increasing numbers and 
places and for different applications and contexts, and new 
standards defining minimum requirements would greatly 
aid this deployment. Defining generic core-control functions 
would facilitate the basic design of the control system and the 
configuration and operation of microgrids.

establishing a standard for microgrid control systems 
would also allow interoperability of control system func-
tions with microgrid components to enable the operation 
of a microgrid through cohesive and platform-independent 
interfaces. this approach allows for component flexibility 
and customization and control algorithms to be deployed 
without limiting extended and potential functionality. 
Microgrid components and operational solutions exist with 
different configurations and in different implementations. 
interoperability requirements are an integral requirement 
and a principle in standards development. standards should 
allow microgrid controllers to be interchangeable from the 
functional perspective.

to be useful, standards need to be universally applicable 
and present as few restrictions as possible. interoperability of 
control systems from different vendors would apply and be 
limited to the core functions defined in the standards.

standardization efforts are carried out by a number of 
standards organizations, such as the ieee and iec. the 
ieee standards Association has initiated two projects on 
microgrid standards: ieee p2030.7 and ieee p2030.8. this 
second standard uses the functional specification defined in 
the first standard.

participants in the standards development include 1) 
manufacturers offering microgrid controller configuration 
platforms and configured controllers, 2) consultants speci-
fying and configuring microgrids and microgrid control 
systems, 3) service providers, 4) utilities and distribu-
tion system operators (Dsos), and 5) government and 
research laboratories.

Requirements for a Successful Standard
the ultimate aim of a standard is enabling interoperability 
of diverse systems carrying out the same functions, with an 
industry consensus on what is required to conform to the 
standard. there also needs to be a balance between being 
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prescriptive and providing sufficient latitude for users to 
choose from a range of implementations and options to bet-
ter meet the requirements of a given application. regarding 
microgrid standards, a clear and simple set of required core 
functions needs to be defined and used for conformance 
testing to ensure interoperability of the offerings from dif-
ferent vendors, even though differing implementations are 
possible. Defining core functions is the purpose of the ieee 
p2030.7 standard initiative.

in addition to defining a set of core functions, there 
needs to be a protocol for conformance testing. this step 
forms the basis for a certification program to ensure con-
formance. testing is covered in the ieee p2030.8 standard 
project. An appropriate procedure needs to be determined 
for compliance testing for the standard. there needs to be a 
clear and comprehensive set of test scenarios, performance 
requirements and specifications, and test metrics. there are 
a number of ways to deal with certification. self-certifica-
tion can be an effective solution for more established stan-
dards. however, independent validation of performance is 
desirable. this can be carried out by third-party accredited 
test laboratories, which ensures true interoperability of the 
equipment built to meet a specific standard. conformance to 
the standard may not necessarily guarantee interoperability. 
generally, a broad market adoption is the best indicator of 
the success of a standard.

Standardization Process
the guiding principle and approach for developing a stan-
dard for microgrid control systems include the following:

 ✔ defining a generic microgrid with basic devices and 
elements common to microgrids (figure 2), as per 
definition of the microgrid

 ✔ identifying the main functions and features common 
to microgrids meeting the definition and having, 
among others, grid connection and islanding capa-
bilities, as per functions required for a microgrid

 ✔ identifying generic classes of functions 1)  internal to 
the microgrid, to manage of microgrid assets, and 2) 
external to the microgrid, to define the interactions 
with the distribution management system

 ✔ defining the minimum required core functions for 
the microgrid control system (functions associated 
with steady-state operation and transitions between 
grid-connected and islanded modes, which are the 
basic modes of operation of microgrids)

 ✔ defining features of core functions that have measur-
able, verifiable, and quantifiable performance metrics.

the main element of the standardization process is the 
definition of core functions of the microgrid control system. 
these are the functions that need to be standardized. the 
others can be tailored to the specific application and remain 
proprietary. the standard is a functionality-driven specifica-
tion and does not deal with detailed engineering and design 
implementation issues.

Scope of a Standardized  
Functional Specification
to be as generic as possible and achieve the widest possible 
adoption, the functional requirements specified in a standard 
should be generally applicable to all microgrid control systems, 
regardless of their specific requirements, configuration, and 
application and whether they are connected to a distribution 
network or islanded. to meet the requirements listed previ-
ously, the following are excluded from the scope of a standard:

 ✔ the specification of the individual or aggregate capac-
ity of loads or generation installed in the microgrid 
and the voltage levels at the point of interconnection to 
the distribution grid or within the microgrid

 ✔ the prescription of protection schemes deployed with-
in the microgrid, consisting of protection functions for 
individual components and assets and of protection 
coordination that may be required with the distribu-
tion grid protection schemes

 ✔ planning, design, and operating procedures of the 
 microgrid

 ✔ considerations related to the contractual power exchang-
es between the microgrid and the distribution network 
at the point of interconnection.

the core features of the microgrid control system should be 
functional and not refer to or specify any particular type of 
equipment type and hardware or software implementation.

the grid operator to which a microgrid interconnects, 
typically the Dso, has requirements that need to be met at 
the point of interconnection. these include technical re-
quirements such as anti-islanding, fault isolation, low or high 
voltage and/or frequency ride-through, and power quality, 
as well as operational requirements related to real and reactive 
power import and export. the microgrid as an entity, including 
the microgrid control system, needs to satisfy these intercon-
nection requirements. these should not limit the applicability 
of the standard to Dsos.

Microgrids are being deployed in increasing  
numbers and places and for different applications  
and contexts.
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Functional Specification of the  
Microgrid Control System

Identification of  
Control System Core Functions
the first element of the standardization process is to define 
the common core functions meeting the definition proposed in 
this article, regardless of application, topology, configuration, 
or jurisdiction. these functions define the microgrid as a sys-
tem that manages itself, can operate autonomously or grid 

connected, and connects to and disconnects from the main 
distribution grid for the exchange of power and the supply of 
ancillary services.

the standard defines core functions, taking into account 
the requirements of the distribution system and microgrid 
operators. the functional specification needs to be ade-
quately tested. the two core functions that are defined in the 
standards (figure 5) are

 ✔ the dispatch function, which computes and distributes 
the set points of Der units and controllable loads in 
grid-connected and islanded modes

 ✔ the transition function, which dictates the control sys-
tem operation during transitions from grid-connected 
and islanded modes and in reconnection.

in the function classification of figure 3, the core func-
tions are made up mostly of blocks 3 and 2 functions. 
the relation between the core functions and the other func-
tions of the microgrid control system is further illustrated in 
figure 5. the interaction between the two core functions is 
shown in figure 6. the dispatch function needs to redispatch 
the microgrid assets during the transition processes. this is 
done asynchronously, on an interrupt basis.

Specification of the Core Functions
the dispatch function sends microgrid assets and provides 
them with appropriate set points. it maximizes the use of the 
Ders available within the microgrid and ensures that the 
microgrid operation meets all requirements, both internally 
and as seen by the distribution grid at the point of intercon-
nection. A dispatch order is a set of commands generated 
by the dispatch function and communicated to the microgrid 
assets and their individual controllers. examples of these 
commands include open or close, start or stop generators, and 
reduce load to critical loads only.

the control system dispatches microgrid assets accord-
ing to operational requirements to serve installed or selected 
loads within the microgrid and meet power and power quality 
requirements. in grid-connected mode, it meets the intercon-
nection agreement stipulations (in terms of energy consumed/
produced) and the interconnection requirements (power qual-
ity, e.g., harmonics and voltage sags) set by the Dso and the 
microgrid internal requirements set by the microgrid owner/
operator. the relevant requirements apply in the event of a 
planned or unplanned disconnection or islanding. in an 
unplanned disconnection, the microgrid, as an entity, shall 
meet specific requirements such the low-voltage ride-through 
requirement, as imposed by the Dso.
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the dispatch core function provides the following func-
tionalities: 1) balancing generation and load under normal 
islanded operating conditions, 2) redispatching control-
lable resources in response to internal events related to the 
load and generation profiles, and 3) responding to external 
orders, for example, interconnection agreement require-
ments and external events, by redispatching resources.

the transition function that manages transitions from 
grid connection to islanding operates in four different situa-
tions: 1) unplanned islanding, 2) planned islanding, 3) recon-
nection, and, as required and applicable, with 4) black start. 
the transition function provides the logic to switch the dis-
patch function between the different dispatch modes, which 
include the different transition modes and the connected and 
disconnected steady-state modes.

the dispatch function is responsible for the reconfigura-
tion of the control system during transitions. the relationship 
between the transition and dispatch functions is  illustrated 
in figure 6.

Testing of Core Functions

General Requirements for  
Conformance Testing
the scope of the follow-up standard, ieee p2030.8, to the func-
tional specification ieee p2030.7 is to develop a set of testing 
procedures allowing the verification and quantification of the 
core functions’ performance against the defined metrics. Met-
rics should demonstrate that the requirements of the microgrid 
operator and the Dso are met. the standard focuses on testing 
functional requirements, while recognizing that there are many 
possible hardware and software implementations of the same 
microgrid control system core functions.

A standard for testing microgrid controllers establishes 
the interoperability of different control system offerings 
and facilitates the development of cohesive and platform-
independent interfaces. the standardized set of testing pro-
cedures facilitates the wide adoption of standard microgrid 
control system functional and performance requirements 
by vendors and utilities, including Dsos. testing standards 
facilitate the interfacing of the microgrid control system 
with the distribution management system.

Testing Approach and Protocols
the elements under test are the core functions defined as 
the basic and key functions required for the operation of 
the microgrid. these functions may be implemented in any 

form and combination of hardware and software algorithms, 
using either a centralized or a decentralized structure.

the proposed testing approach is as follows:
 ✔ Define a generic microgrid that forms an environment 
suitable for testing the microgrid control system core 
functions; this microgrid can contain a combination of 
devices and components shown in figure 2.

 ✔ Develop test scenarios that allow testing the core func-
tions, either one core function at a time, for example 
the dispatch function, or the combination of the two 
core functions, as in the case of transitions, where the 
transition function calls upon the dispatch function to 
implement the required changes in asset dispatch.

the test scenarios that allow core function testing include 
the following:

 ✔ for the transition function, including testing dispatch 
function algorithms associated with transitions (which 
involve control decisions and actions determined by 
the dispatch function), scenarios include 1) planned 
islanding, resulting from a command from the Dso; 
2) unplanned islanding resulting from different fault 
conditions and equipment failure on the distribution 
grid; and 3) reconnection. the different tests require 
the transition process to be verified during the discon-
nection and reconnection operations and as well as the 
variations in the critical parameters (voltage, current, 
power, and frequency, as appropriate). scenarios de-
fine initial (preexiting) conditions.

 ✔ for the dispatch function under steady-state operation, 
scenarios include grid-connected mode (supplying loads 
and meeting p and Q interconnection requirements) and 
islanded mode (balancing generation and load).

the performance criteria are established based on the 
following abilities:

 ✔ to maintain 1) stable operation, voltage, and frequency 
within the required range and the required power quality 
within the microgrid under all circumstances in islanded 
mode and during transitions and 2) the required power 
exchanges and power quality at the point of interconnec-
tion and within the microgrid in grid-connected mode

 ✔ to meet the interconnection requirements, typically in 
terms of voltage and frequency ride-through, and the 
agreed-upon power exchanges at the point of intercon-
nection for grid connection and reconnection.

the test metrics that need to be met include
 ✔ voltage and frequency within defined ranges under 
steady-state and transient conditions, defined in the 

The first element of the standardization process is 
to define the common core functions meeting the definition 
proposed in this article.
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utility interconnection requirements or accepted util-
ity and industry standards

 ✔ power, real and reactive, within agreed-upon ranges, 
under steady-state and transient conditions, with ac-
curacies and ramp rates, among others, defined in the 
utility interconnection agreements and requirements 
or accepted utility and industry practices.

instrumentation, including sensors, measurement and 
recording devices, data collection and analysis, and data for-
matting, are specified and depend upon the test environment 
chosen. options for the testing environment include

 ✔ in a real-time simulation environment, with hardware-
in-the-loop testing of some or all of the hardware and/or 
software constituting the microgrid control system

 ✔ in a real environment, reproducing all or part of the com-
ponents of the microgrid installation, with the connec-
tion of the microgrid control system to the appropriate 
devices; this allows for full-scale testing of the hardware, 
software, and information and communications systems 
making up the microgrid control system.

Summary
this article demonstrates the need and benefits of standards 
to facilitate the deployment of a large number of Ders in the 
distribution system within microgrids. existing standards for 
individual Ders are being updated to accommodate their 
growing deployment, particularly inverter-based photovol-
taic and storage systems. An alternative to connecting Ders 
individually to the grid is to embed them in microgrids. A 
key defining component of a microgrid is its control system, 
which manages all aspects of the microgrid’s operation, seen 
from the point of interconnection to the distribution grid, in 
both steady-state and transient operation.

since there are many microgrid configurations, depend-
ing upon location and purpose, the requirements and func-
tions of the microgrid and microgrid controller differ. for 
this reason, it is important for a standard to focus on the 
requirements and functions applicable to a large range of 
microgrids and microgrid control systems, which are generic 
and commonly implemented.

the ultimate aim of a standard is to strive to obtain indus-
try consensus on what is required to conform to the standard. 
there needs to be a balance between being prescriptive and 
providing a wide latitude to users to choose from a range of 
options to better meet the requirements of a given application. 
there needs to be a clear set of core functions required and 

tested to ensure interoperability of the offerings from different 
vendors, even though differing implementations are possible. 
this platform-independent approach allows for flexibility 
and customization of controllers and control algorithms to 
be deployed, without limiting other potential functionalities, 
while ensuring minimum requirements are met and compara-
tive performance indices are set.

Defining core functions is the purpose of the ieee 
p2030.7 standard initiative. this initiative established core 
functions and takes into account the needs and requirements 
of the Dso and the microgrid operator. it also links the 
functional specification to a testing approach, developed in 
ieee p2030.8.

the two core functions defined in the standards for a 
microgrid control system are 1) the dispatch function, which 
computes the set point of the Der units and the status of the 
controllable loads in grid-connected and islanded modes and 
2) the transition function, which defines the controller opera-
tion in the transition between grid-connected and islanded 
modes and in the reconnection process.
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It is important for a standard to focus on the requirements 
and functions applicable to a large range of microgrids and 
microgrid control systems.


