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Our Panelists 
 Douglas Nordham, Associate Principal-Energy 

Consulting, ARUP 
 Cullen Choi, Energy Manger,  

Denver International Airport 
 Roy Palk, President/CEO,  

New Horizons Consulting 
 Chad Reese, Environmental Affairs Manager, 

San Diego County Regional Airport Authority 
 



Defining Advanced 
Energy Management 

Douglas Nordham 
ARUP 
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What is “Advanced” Energy Management?  

“Old School” Energy Management 
Basic Concepts: 

• Reduce/Conserve 
• Increased Efficiency 
• Focus on energy (kWh) 
• Lower Annual Cost 

Energy Consumption
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What is “Advanced” Energy Management?  
 Advanced Energy Management (AEM) utilizes 

available technology, business models, financing options, 
and multiple value streams to provide synergies and 
achieve the Stakeholder’s stated objectives. 

 
 Technology 

•Renewables, CHP 
•Batteries 
• Thermal Storage 
•Digital, IOT 
•Utility/Grid Interactions 

Business 
Models 
•Energy Services (ESCO) 
• Power Purchase (PPA) 
• Public Private 

Partnerships (P3) 
 
 
 
 

Operational 
Benefits 
• Reliability 
• Resiliency 
• Low-Carbon 
• Low-Cost 
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AEM Example: Airport Microgrids 

6 

With lots of competing opportunities, 
challenges and perspectives: 
 
How do we select the most appropriate 
features and criteria for the Microgrid? 
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Solution: Use Case Analysis 
 Determine the general expectations (Owners Project 

Requirements) of the Airport Microgrid system as 
determined through the Microgrid Owners/Users survey 
process and meeting(s), including: 
 
• Define the functional Use Case requirements of the Airport 

Microgrid, including any required operational limits and 
constraints 

• Define the non-functional Use Case requirements and attributes 
of the Airport Microgrid, such as desired economics and risk 
tolerance. 

• Define the desired Use Case transactional features, including 
advanced metering, dashboards, financial optimization, and 
operational performance information that needs to be 
provided/available to the Airport Microgrid operators, users, and 
utility. 

 7 



Advanced Energy 
Management at DEN 

Cullen Choi 
Denver International Airport 
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Characterization of DEN 

9 

210+ million kWh annually 

5+ million therms annually 

61+ million passengers annually 

17+ million square feet of facilities 

35,000 badged employees 
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Characterization of DEN 

10 

210+ million kWh annually 

5+ million therms annually 

61+ million passengers annually 

17+ million square feet of facilities 

35,000 badged employees 

 

210+ million kWh annually 

5+ million therms annually 

61+ million passengers annually 
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Characterization of DEN 

11 

210+ million kWh annually 

5+ million therms annually 

61+ million passengers annually 
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Characterization of DEN 

12 

2017 cost: $24.5 million61+ million passengers 
annually 
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Evolution of Energy Management 
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Evolution of Energy Management 

Energy Master Plan 

14 
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Evolution of Energy Management 
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Benchmarking & Analytics 

16 
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Benchmarking & Analytics 

17 
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Benchmarking & Analytics 
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Reliability & Resiliency 

19 

reliability MISSION 

CRITICAL 75% 
REVENUE 

GENERATING 95% 
REGULARLY 

OCCUPIED 98% 
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Reliability & Resiliency 

20 

resiliency SINGLE 

SOURCE <1% 
2+ SOURCES 99% 

LIGHTING 

CONTROL TOWERS 

PASSENGER MOVEMENT 

HVAC 

COMMUNICATIONS… 

100s 
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Unaffordable Efficiency 

21 
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Advanc(ing) Energy Management 

22 

reliability MISSION 

CRITICAL 75% 
REVENUE 

GENERATING 95% 
REGULARLY 

OCCUPIED 98% 

cost + savings 
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Advanc(ing) Energy Management 

23 

reliability MISSION 

CRITICAL 75% 
REVENUE 

GENERATING 95% 
REGULARLY 

OCCUPIED 98% 

cost + savings + use 

integration + planning 

reliability + resiliency 



Advanced Energy 
Management and 

Sustainability 
Chad Reese 

San Diego County Regional Airport Authority 
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SAN’s Definition of Sustainability 

“Plan and build an enduring and resilient 
customer-focused enterprise by 
effectively managing our financial; social; 
and environmental risks, obligations and 
opportunities.” 
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Zero Waste Climate 
Resilience Biodiversity 

Sustainable 
Energy 

Water 
Stewardship 

Clean 
Transportation 

Developing 

Air Quality  
& Emissions 
Developing 

FY2019 FY2019 FY2020 

Implementing Implementing 

Sustainability Management Planning 
Main Topic Areas 
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https://san.org/green  

https://san.org/green


 
 
 

Dimensions Long-Term Goals 

CONSERVATION  
& EFFICIENCY Reduce energy use intensity by 30% by 2035 

CARBON NEUTRALITY Achieve 100% renewable electricity by 2035 

INTERDEPENDENCE 
& RESILIENCY Ensure all critical facilities are resilient for 24-hours 

COST CONTAINMENT Reduce energy costs per passenger by 30% by 2035 

REGIONAL &  
INDUSTRY LEADERSHIP Deploy a robust, innovative, & cost-effective program 

$ 

Strategic Energy Plan 

28 



Integrated & Phased Solutions 

20 GWH 

4 MW 

10 MW 

TOTALS 

7 MWH 
BATTERY STORAGE 

20,000 TON-HRS 
THERMAL STORAGE 

+ 

Strategic Energy Plan 

29 



Strategic Energy Plan 

30 

Updated Phased Energy Projects  



Strategic Energy Plan 

31 
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Thank You! 



Utility Provider 
Perspectives 

Roy M. Palk 
New Horizons Consulting 
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Are Evolving 
Historically, has been utility initiated via 

I.R.P. 
Delivery from central station supply model 
Tariffs were almost totally energy recovery 
Very little attention to demand/capacity 

side 
Changing model sometimes creates panic 
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Destructive 

Distribution connected generation 
Various technologies 
May or may not be owned by the utility 
PPAs becoming more commonly used 
Smart utilities partnering with their 

customer 
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Also Affecting the Capital and 
Financing Industry 
 
Historically, debt amortization and PPA 

were co-terminus, exact 1-1 match, all-
requirements contract between utility and 
customer  

Today’s model becoming less all-
requirements, generation may be 
distributed, may be connected to the 
distribution grid  
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p For Utilities - How to be a Passenger 

on the Train Rather Than in Front of It 
Engage with customers, don’t resist changes 
Look for win-win scenarios  
Seek ways to share customer-owned 

resources 
Study behind-the-meter utility-owned options 
Don’t make market changes a contest of 

wills, realize the customer will eventually win 
Consider off-balance sheet approaches 
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You, the Airport Operators 
Seek to understand the utility's concerns 
Open mindedness and look for partnerships  
View distribution connected or on-site 

generation as a mutual resource (peak 
diversity, use of PPAs)  

Compare off-balance sheet financing with 
bonds plus other advantages of a third-party 
partner  
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Thank you! 
 

Roy M. Palk 
New Horizons Consulting 
roympalkesq@gmail.com 

859-771-1900 

mailto:roympalkesq@gmail.com
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