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Presentation Topics 

•  SMUD Microgrid Definition 
•  Drivers For Project 
•  Project Overview 
•  Demonstration Site Features 
•  Modes of Operation 
•  Major Equipment 
•  Customer Economic Feasibility 
•  Schedule Going Forward 
•  Future Additions 
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SMUD’s Microgrid Definition 

•  A Smart Grid concept 
•  “Integrated energy 

system consisting of 
interconnected loads 
and distributed energy 
resources which as an 
integrated system can 
operate in parallel with 
the grid or in an 
intentional island mode” 

•  Microgrids can vary in 
scope, size, and 
ownership 

Source:  US DOE/CEC Microgrids Research Assessment, Navigant Consulting Inc., May 2006 

SMUD project will demonstrate multi-facility scale microgrid. 
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Board Policy and Customer Drivers  
For Microgrid Demonstration 

•  Supports Board strategic directives 
–  SD-4 Reliability 
–  SD-7 Environmental Protection 
–  SD-9 Resource Planning 
–  SD-10 Research and Development 

•  Invests in R&D to: 
–  Improve customer and system reliability at reduced 

cost 
–  Reduce peak load 
–  Reduce Ghg through more efficient use of NG 
–  Develop and deploy cost effective, clean distributed 

generation 
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SMUD Microgrid Project Overview 
310kW demo of CEC/DOE/CERTS Microgrid concept  

for our central utility plant 
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•  California Energy Commissioned 
funded project - $2.9M over 3 years 

•  Partners include DE Solutions, 
TecoGen, NREL, CERTs, Univ. of 
Wisconsin 

•  Real world performance 
•  Integration and interoperability with 

demand responsive load control, 
advanced reciprocating engines, PV, 
and thermal energy storage 

•  Seamless separation and isolation 
from utility grid and resynchronization 

•  Feeder peak load reduction 
•  Economic value to customers and 

utility 
•  Technical and operational distribution 

system implications of exporting 
power from a microgrid 



Existing Central Utility Plant 

•  Serves HQ buildings with 
chilled and hot water for 
space conditioning 

•  Equipment 
–  Two centrifugal 

chillers 
•  600 tons and 200 tons 
•  Efficiency 0.7 kW/ton 

–  Two boilers 
•  Two 5 MMBTUh hot 

water heaters 
•  Two 1 MMBTUh hot 

water heaters 
•  80% efficiency 

–  760,000 gallon 
(15,000 ton-hr) 
Thermal Energy 
Storage (TES) 6 



Thermal Loads 
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Cooling Loads 
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Grid Connected Operation 

•  Connected to 21 kV Feeder supplying loads in the CUP and FRF 
•  Excess  electricity exported back to grid 
•  Priority thermal given to space heating and cooling will be 

secondary 
–  Existing heating system is shut off between May and September  

•  When cooling, CHP system absorption chiller will charge TES tank 
–  Absent heating load, absorber dispatched 24/7 for this purpose 

•  Tecogen INV-100 units will conservatively have a 92 % availability 
factor 

•  Absorption chiller sized to operate off recovered heat from two or all 
three INV-100 units 
–  Should only one INV-100 be in operation, the absorption chiller 

will not be designed to operate 
•  System will include dump radiator to enable full-load CHP system 

operation regardless of the demand for heat 
10 



Islanded Operation 

•  Microgrid CHP system will “seamlessly” transition to islanding mode 
during grid disturbance 

–  Non-critical loads in the CUP/FRF will be tripped 
–  Noncritical loads include electric chillers and yet to be determined select air 

conditioning loads in FRF 

•  Remaining sensitive and critical loads will be prioritized and tripped 
off line as required (load shedding) 

–  Must be tripped instantaneously to avoid under frequency tripping of INV-100s 
–  Load shedding not likely needed unless one or two engines are down 
–  Load shedding details are to be determined 

•  CUP will be served from three INV-100 units through a 480 volt bus 
•  480v to 12 kV step-up transformer used to power FRF 
•  Recovered heat used in like-fashion to grid connected mode 
•  Smart Switch will automatically resynchronize microgrid when feeder 

is reenergized 
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TecoGen CHP Systems 
•  First engine driven product with UL 

certification for “utility safe” 
interconnection 

•  First product to commercially offer 
CERTs controls algorithms for 
microgrid operation (Droop control) 

•  Features: 
–  Low emission NG engine 
–  Water-cooled permanent magnet 

generator 
–  Operated over wide speed range 

to optimize fuel efficiency 
–  Power electronics converts 

variable frequency to 60 Hz 
–  700,000 BTUh recoverable heat 
–  82.4% (LHV) overall efficiency 
–  Provides 230°F hot water 

Figure 2 – The INV-100 Advanced Power Generation 
Technology 12 



Thomas & Betts Cyberex Smart Switch 

•  SuperSwitch3 by Cyberex 
•  Digital Power Static Transfer Switch 
•  Features: 

–  600 Amps 
–  480 V, 3-Phase, 3 wire + gnd, 60 Hz 
–  1 Bypass Switch 
–  100 kA withstand 
–  Hockey Puck Style SCR (Type – II) 
–  Comprehensive metering, 

monitoring, control and alarms 
–  Color LCD Display 
–  Remote and Local Control, and 

Bypass 
–  Incorporates proprietary CERTs 

Smart Switch controls 
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Thomas & 
Betts Cyberex 
Smart Switch 

(cont’d) 
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Absorber 
•  Specification for bids completed but equipment 

not yet selected 
–  Broad, Carrier/Sanyo, Century/Cention, JCI/York, 

Trane/Thermax, Yazaki 
•  Features: 

–  Single-stage low temperature hot water absorption chiller 
–  120 tons cooling capacity 
–  2,100 MBH total energy input 
–  210°F hot water input 
–  180°F hot water output 
–  52°F chilled water input 
–  42°F chilled water output 
–  Automatically controlled with alarming 
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Project Economics 
Commercial type application would be favorable 

given high heat utilization factor 
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Schedule 

•  Detailed Design   August 2010 
•  Smart Switch Pre-commissioning  Q4 2010 
•  Construction  Q1 2011 
•  Commissioning  Q1 2011 
•  Demonstration  Q2 2011 – Q3 2012 
•  Final Reporting  Q4 2012 
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Benefit Metric Sacramento 
Fleet 

Peak load reduction Peak Load 5-10% 
T&D loss reduction T&D Losses 2% 
Reduced cost of power 

interruption 
CAIDI/SAIDI/SAIFI 

improvements 10% 
Reduced damages as a result of 

lower GHG/carbon 
emissions 

MWh served by renewable 
sources TBD 

Reduced cost to serve peak 
energy (energy arbitrage) Hourly marginal cost data 70% 

•  Partners include Premium 
Power, National Grid, SAIC, 
NREL, Syracuse University 

•  Will firm renewables, reduce 
peak load and cost to serve 
peak, and improve reliability 

•  Installing two 500kW – 6 hours 
systems 

•  Operating as a fleet of 
distribution assets 

•  Quantifying costs and benefits 
of this storage deployment to 
gain insights to broader 
application for SMUD 

Future Additions 
ARRA FOA 36 Topic 2.3: Regional Smart Grid Demonstrations 
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