Combined Heat and Power, Multi-Building Systems, Grid Integration
1) Combined Heat and Power

a) General discussion – how CHP fits into a ZECBC solution set

b) Definition

i) Current Technologies

(1) Prime Movers (recip, turbine/microturbine, fuel cell, stirling, solarPV, other)

(2) Fuel sources (gas, biofuel, hydrogen, sun, other)

(3) Other considerations (BIPV, PV/T technologies)
ii) Secondary byproduct heat technologies

(1) Heating 

(2) Hot Water

(3) Cooling (thermal cycle)

(4) Dehumidification

(5) Storage from non-traditional sources (e.g. CPU process heat)

(6) Other

iii) TriGen Systems

c) Current Status
i) Current market penetration / efficiency of CHP plants

ii) Tools and supporting technologies

(1) Modeling systems/BIM and design tools
(2) Grid integration
iii) Case study examples


d) Regulatory Structures and Implementation Considerations
i) Thermal vs. Electric Load Following

ii) Spatial constraints

iii) Regional spark spread (gas vs. electric pricing)

iv) Distributed vs Central (kind of plays into macro vs micro grid integration)

v) Environmental Impact

(1) Accounting methods for zero energy concept (site vs. source energy, energy balance)

(2) Energy surplus and storage, grid imbalance
e) Further Research
i) New and emerging technologies

Gaps and exploration topics

2) Multi-Building Systems
a) General discussion – how does Multi-Building Systems fit into the ZECBC solution set

b) Definition

i) Shared hardware systems

(1) Thermal systems and storage (district level steam, heat, cooling, others)

(2) Electrical systems (micro-grid, ..)

(3) Building integrated planning (heat islands, shading, lighting, other)

ii) Shared control/management systems

(1) BMS, buildings controls, advanced systems

iii) Block, Campus, District and distributed sites (e.g. national retail stores)

c) Continuous Commissioning (Operational Management)
i) Continuous Diagnostics / FDD

ii) Automated M&V – Ensure ROI

iii) Predictive Commissioning – Weather forecasting (e.g.  weather markup language shortfalls)
d) Whole Systems Approach (Implementation Strategies)
i) Efficiency in Steps

ii) Integration of Systems (lighting/hvac/ICT)
iii) Submetering

iv) Capital planning integration
v) Load shaping

vi) Enterprise-wide reporting

(1)  Identify main energy “losers”

(2) Cloud Building Management

(3) Larger data set for analysis

e) Regulatory Structures and Other Considerations
i) Sufficiency on building codes and urban planning/zoning

ii) Utility structures

iii) Machine level interoperability

iv) Information access and usability (middleware market structures)

f) Further Research

i) New and emerging technologies

ii) Gaps and exploration topics

3) Grid Integration
a) General discussion – how does Grid Integration fit into the ZECBC solution set


b) Demand Response

i) Overview / Current Technologies

ii) Barriers / Challenges (i.e. wholesale market auctions)
iii) Regulatory Structures (DR Aggregators?)
iv) Case Study

c) Building Integration

i) Technology Overview

ii) Regulatory Issues / Pricing
iii) Bi-Directional communication – stop becoming just a “load”
d) Micro-Grid Interoperability

i) Intra-grid vs inter-grid

ii) Recursive grid ontology
e) Plug-In Electric Vehicle (PHEV)
i) Energy Cost / Charging issues
ii) PHEV integration with Commercial Buildings (use PHEV as a energy source during the day)
iii) PHEV as “roaming power plants” (what about disaster recovery/”instant grids”?)
f) Regulatory Structures and Implementation Considerations

i) Disaggregation of public utilities

ii) Information standards between utilities and users (peak management)

(1) Load management at multi-scale situations

iii) Micro-grid environments as more efficient “1st adopters” of grid technology

iv) Public Rights of Way

g) Further Research

i) New and emerging technologies

ii) Gaps and exploration topics

