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Project Objectives

Demonstrate commercial application
of a CERTS Microgrid

Demonstrate a viable approach to
further utilize and integrate
renewable and clean distributed
energy resources

Use best-suited, commercially
available technology for all major
components (battery storage, power
conversion and static disconnect
switch)

Reduce peak load of utility
distribution feeder

Increase grid efficiency and security ~ f/1 77
M

Meet critical customer reliability D
requirements W
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Planning and Design: PQ Requirements

100 % of the load defined as Critical and Uninterruptible

The entire 12 kV distribution system downstream from the
PCC to be kept energized in the event of a utility outage

EXxisting emergency backup generation system to be used
In the event of microgrid failure (second layer of outage
protection)

Existing load shedding criteria to be used with emergency
back-up generation system

New load shedding criteria to be used with microgrid
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Planning and Design: Existing System

= Existing distributed energy resources:
— 1.2 MW of solar PV
— 1 MW molten carbonate fuel cell

— 2.4 MW diesel generation
= EXisting utility-required PCC protection:
— Reverse power relay (function 32)

— Overcurrent protection (functions 50 and 51)

= Peak load:
— Summer — 2.8 MW, 2 MVARS
— Winter — 1.8 MW, 1.5 MVARS
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Planning and Design: New System Capabilities &

Seamless islanding (in 8 milliseconds or less) at PCC —to
keep all generation and load on line

Island with renewable generation on line - frequency and
voltage control with battery system in CERTS mode

Use diesel power with renewables during extended outages —
frequency and voltage control with battery and diesel
generators in CERTS mode

Bidirectional power flow at PCC — for utility feeder peak load
control

Control of PCC power flow — to minimize power purchases
during peak times (rate arbitrage)
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New System Major Components

12 kV, 300 Amps SDS at PCC
Upgraded PCC protection scheme

Upgraded, CERTS-capable diesel
generation controls

Upgraded load shedding scheme

CERTS capable 2 MW, 4 MW-hr
advanced energy storage system

Distributed Energy Resources
Management System

12 kV, 900 kVAR reactive power
compensation
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Santa Rita Jail Microgrid

When a disturbance to the utility grid occurs, the automatic
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Distributed Energy Resources
Management System

The distributed energy resources
management system (DERMS) serves
to reduce peak demand during normal
grid-connected operation or during a
demand response event.
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fuel cell

2 MW
advanced
energy
storage
system
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Santa Rita Jail Microgrid — Simplified SLD
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Voltage and Frequency Control:
The CERTS Protocol

CERTS - Consortium for Electric Reliability Technology
Solutions

Frequency droop, voltage droop, passive synchronization

CERTS simplifies integration:
— Factory Acceptance Test
— Site Acceptance Test
— Using off-the-shelf generation control equipment

CERTS Limitations
— Trickle charge and discharge control
— Battery system control at 0% and 100% state of charge

Static disconnect switch and passive synchronization
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Point of Common Coupling Protection Upgrade $&

Used conventional protective
equipment to satisfy utility
Interconnection requirements

Installed static disconnect switch
downstream from conventional 12kV
breaker

Synchronization across 12 kV
breaker or SDS

Used conventional sync-check relay
to supervise 12 KV breaker and
SDS synchronization function

Programmed conventional
protective functions at 12 kV breaker
to be disabled when SDS opens
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Distributed Energy Resources Management System =
Grid-Connected Mode

Estimates energy output of Distributed Energy Resources for
upcoming time-of-use period

Estimates stored energy available for upcoming time-of-use
period (peak and partial peak)

Estimates energy required to charge storage system in
upcoming time-of-use period (off peak)

Estimates energy required from utility for upcoming time-of-
use period

Controls power flow at utility PCC or energy storage system
to minimize energy and demand charges
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Distributed Energy Resources Management System =
Island Mode

Monitors energy storage system state of charge (SOC)
Starts and controls output of diesel generators at low SOC

Shuts down diesel generators at high SOC

Capable of active or passive synchronization at PCC
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Energy Storage System

= Four 500 kW, 1MW:-hr Lithium Iron Phosphate BYD battery enclosures

= BYD battery management system

= 2.5 MVA, 480 V S&C Electric Power Conversion System
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Energy Storage System Operation

SOC monitoring

Charge balance
— Battery cells
— Battery strings

— Battery enclosures
Temperature management

Monitoring and communications
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Load Shedding System: Emergency Mode

Operates when microgrid is not available
Loads classified as type A, B or C

Type A loads are never shed and are energized as soon as
the first emergency back-up diesel generator connects

Type B loads are connected gradually after the second
emergency back-up diesel generator connects

Type C loads stay disconnected until utility power Is restored

Under-frequency function added to the emergency load
shedding scheme system
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Load/Generation Shedding System:
Microgrid Mode

Loads are not necessarily shed when microgrid islands

Generation, load and battery SOC are monitored for
shedding control

Generation sheds at high SOC
Load sheds at low SOC

Under frequency function used for fast, emergency shedding
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Conclusions

The CERTS Protocol is a powerful tool for simplifying the
Integration of distributed generation resources

Battery trickle charge control less accurate in CERTS
mode than in current-source mode

Utilities are more comfortable with static disconnect
switches if used with conventional equipment

Charge balance of battery cells, strings and enclosures
should be carefully managed

Load and generation shedding scheme needed to
balance microgrid generation and load at low or high
SOC
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