
MOLDOVA CERTS MICROGRID

What is Certs microgrid?

The CERTS Microgrid concept seeks to provide microgrid functionality without extensive (i.e.,expensive)

custom engineering. In addition,the design of the CERTS Microgrid also provides high system reliability and

great flexibility in the placement of distributed generation within the microgrid.

How do I build a microgrid based on Certs?

Constructing a microgrid based on CERTS microgrid protection is straightforward. Consider a buil ing with

two 100kW voltage source inverters that can each output 2 p.u. current. If all building feeder loads are less

than

Does Tecogen inverde have a Certs microgrid?

d in the Tecogen InVerde natural gas combined heat and power (CHP) product line. The real-world resilience

benefits of the CERTS Microgrid Concept have been documented at The Brevoort Co-op, a 1950s-era luxury

co-op tower in Greenwich Village, New York was able to maintain power, water, and heat during widespread

Phase III of the CERTS Microgrid Test Bed Project

involved the addition and integrated testing of four

major new hardware elements:(1) a more flexible

energy management system for dispatch; (2) a

CERTS-compatible conventional synchronous

generator; (3) intelligent load shedding; and (4) a

commercially available, stand-alone electricity

storage device with CERTS controls.
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A microgrid provides the framework for integration

and coordination of distributed energy resources

(DERs). The aim of this work is to develop dynamic

models for two kinds of prime-mover driven 

Along with these new technologies, concepts for

operating them partially under local control in

microgrids are emerging, the CERTS Microgrid

being one example. It has been demonstrated in

simulation, and a laboratory test of a three

microturbine system is planned for early 2005, to be

followed by a field demonstration.

A microgrid provides the framework for integration

and coordination of distributed energy resources

(DERs). The aim of this work is to develop dynamic

models for two kinds of prime-mover driven DERs

synchronous generator-based DER (also known as

''genset'') and inverter-based DER installed at the

CERTS Microgrid in AEP Dolan Technology Center 
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CERTS Microgrid concept captures the emerging

potential of distributed generation using a system

approach. CERTS views generation and associated

loads as a subsystem or a "microgrid". The sources

can operate in parallel to the grid or can operate in

island, providing UPS services. The system can

disconnect from the utility during large events 

3 Min Pack OCV 352 Max Pack OCV 396 Pack

internal resistance 121 mI(C) 1 368 391 98 mI(C)

MODELING OF AC AND HYBRID CERTS

MICROGRIDS The two microgrid architectures

explored in this paper, shown in Fig. 1, consist of an

ac CERTS microgrid with the second-life batteries

serving as conventional ac microsources (top

diagram), and a second ''hybrid 

CERTS is investigating optimal microgrid design,

including the power electronics necessary to

connect microgrids effectively to the power grid;

conducting field tests of microgrid operation; and

assessing the system reliability services that a?|
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Abstract: Application of individual distributed

generators can cause as many problems as it may

solve. A better way to realize the emerging potential

of distributed generation is to take a system

approach which views generation and associated

loads as a subsystem or a "microgrid".

The objective of the CERTS Microgrid Test Bed

project was to enhance the ease of integrating

energy sources into a microgrid. The project

accomplished this objective by developing and

demonstrating three advanced techniques,

collectively referred to as the CERTS Microgrid

concept, that significantly reduce the level of custom

field engineering needed to operate a?|
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The development of test plans to validate the

CERTS microgrid concept is discussed, including

the status of a testbed. Increased application of

distributed energy resources on the distribution

system has the potential to improve performance,

lower operational costs and create value. Microgrids

have the potential to deliver these high value

benefits. This a?|

The CERTS Microgrid concept captures the

emerging potential of distributed generation using a

system approach. CERTS views generation and

associated loads as a subsystem or a "microgrid."

The sources can operate in parallel to the grid or

can operate in island, providing uninterruptible

power-supply services. The system can disconnect

from the a?|

test site extensive analyses indicates that

microgrid's stability is independent of the number of

CERTS devices in a microgrid [7]. Theoretically the

system remains stable as we approach an ini!?nite

number of CERTS units. The CERTS Microgrid

controls do not rely on a "master" controller or

source. Each source is connected in a peer-to-peer
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consortium for electric reliability technology

solutions (certs), distributed energy resources (der),

MG-TB001, microgrid test bed, microgrids Abstract

Evolutionary changes in the regulatory and

operational climate of traditional electric utilities and

the emergence of smaller generating systems such

as microturbines have opened new 

Mad River MicroGrid One-Line Preliminary 1-Line

Diagram Sw NPS Old Building (Autonomous

MicroGrid Member) Commercial Customer 1

(Autonomous MicroGrid Member) MT 3 houses 2
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(535) PCC Control & Protective Relay GC GC GC

MT Sw PV NPS New Building a?|

CERTS Microgrid concept is discussed, including

the status of a testbed. Increased application of

Distributed Energy Resources on the Distribution

system has the potential to improve performance,

lower operational costs and create value. Microgrids

have the potential to deliver these high value

benefits.
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This paper describes field testing of the CERTS

Microgrid concepts in an actual hardware

installation. The test setup, including hardware that

incorporates the CERTS controls, is installed at

American Electric Power's Walnut Test Site, near

the AEP Dolan Test Center. The results of a variety

of tests that cover different scenarios of step load

changes and transitions a?|

The CERTS Microgrid Concept represents an

innovative approach to controlling the electrical

operation of the energy sources and loads within a

microgrid while minimizing the need for

communication among them in order to establish

and a?|

To create a well-controllable design CERTS

microgrid that could seamlessly isolate from the

grid, the three distributed energy resources are

interfaced to the grid through a voltage source

converter (VSC) which is best suited to

interconnecting a microgrid to the main power grid.

Table 1 CERTS microgrid system parameters.
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CERTS Microgrid control is designed to facilitate an

intelli-gent network of autonomous units. The

concept has three crit-ical components, the static

switch, the microsources and loads [4]. The static

switch has the ability to autonomously island the

microgrid from disturbances such as faults, IEEE

1547 events

The CERTS Microgrid Test Bed is operated at

480/277 volts (i.e., three-phase, four-wire) and

consists of three TECOGEN Generators at 480 volts

capable of producing 60kW plus 60kVAr (Gen-set

A1, Gen-set A2 and Gen-set B1) and four load

banks (Load Bank 3,

A CERTS microgrid utilizes a set of control

algorithms common to distributed energy resources

which allows for system wide stability within rated

conditions without a requirement for direct

communications between devices. This type of

network, peer-to-peer and plug and play, creates no

dependencies as in master-slave control

architectures 
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The CERTS MicroGrid represents an entirely new

approach to integrating DER. Traditional

approaches for integrating DER focus on the

impacts on grid performance of one, two or a

relatively small number of microsources. An exampl

e of the traditional approach to DER is found in the

Institute of Electrical and

Introduction Evolutionary changes in the regulatory

and operational climate of traditional electric utilities

and the emergence of smaller generating systems

such as microturbines have opened new

opportunities for on-site power generation by

electricity users. In this context, distributed energy

resources (DER) small power generators typically

located at users'' sites where the a?|

The steady-state operating point for a microsource

in an ac CERTS microgrid is given by (1), where

represents the frequency of microsource x,

represents the nominal microgrid frequency (60 Hz),

is 
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The AEP/CERTS microgrid assume four protection

zones, within the islandable portion, with shunt trip

circuit breakers between Zone 2 and Zone 3, Zone

3 and Zone 4 and between Zone 2 and Zone 5. The

system could be designed without these circuit

breakers but the protection zones remain the same.

In either case, sources feeding the fault must 

Phase II of the CERTS Microgrid Test Bed Project

focused on prioritizing, developing and, as

appropriate, demonstrating at bench-scale the

needed additional technology enhancements

required to further optimize the microgrid from the

explicit perspective of enhancing the business case

for microgrids. The microgrid technology

enhancements that 

The objective of the CERTS Microgrid Test Bed

project was to enhance the ease of integrating

energy sources into a microgrid. The project

accomplished this objective by developing and

demonstrating three advanced techniques,

collectively referred to as the CERTS Microgrid

concept, that significantly reduce the level of custom

field engineering needed to a?|
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flexibility allows the CERTS MicroGrid to present

itself to the bulk power system as a single controlled

unit that meets local needs for reliability and

security. The CERTS MicroGrid represents an

entirely new approach to integrating DER.

Traditional approaches for integrating DER focus on

the impacts on grid performance of one, two, or a
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