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OBJECTIVES & VALUES:

INCLUSIVE ECONOMIC DEVELOPMENT 
STEWARDSHIP OF RESOURCES 
HEALTH & WELLNESS 
WORKFORCE DEVELOPMENT 
LIFELONG LEARNING 
TRANSPARENCY IN GOVERNANCE 
ECOLOGICAL VITALITY

(IMAGE CREDIT: GEORGIA TECH)



DATA IS LIKE SUNSHINE FOR GROWING ASSET PERFORMANCE

10YR VISION: RENEWABLES & RETROFITS GENERATING  
$100B IN ANNUALLY RECURRING SAVINGS 
(~1000 X CURRENT SCALE)
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PRESENTATION OVERVIEW:

1) ARGUMENT 
2) OVERVIEW OF CUSTOMER #1 
3) IMPLEMENTATION DETAILS 
4) LESSONS LEARNED 
5) TAKE AWAYS



HAYSTACK PROTOCOL AS PART OF  
”THE WHOLE SOLUTION” - EVERYTHING NEEDED TO CREATE 
SUSTAINABILITY & OPTIMAL ASSET VALUE

Whole Solution
Haystack Protocol



HAYSTACK PROTOCOL AS PART OF  
”THE WHOLE SOLUTION” - EVERYTHING NEEDED TO CREATE 
SUSTAINABILITY & OPTIMAL ASSET VALUE

(IMAGE CREDIT: SHEL SILVERSTEIN)



HAYSTACK COMMUNITY CAPABILITIES 
”THE WHOLE SOLUTION” - EVERYTHING NEEDED TO CREATE 
SUSTAINABILITY & OPTIMAL ASSET VALUE

Whole Solution
Haystack Community Capabilities



”THE WHOLE SOLUTION” - EVERYTHING NEEDED TO CREATE 
SUSTAINABILITY & OPTIMAL ASSET VALUE 

ALSO REQUIRES: 
SUSTAINABILITY COMMITMENT  
INTEGRATED ENERGY MANAGEMENT 
COMPLEX PROGRAM DEVELOPMENT 
      —>ADDITIONAL STANDARDS 
      —>BROADER COMMUNITY 

Whole Solution
Haystack Protocol

Whole Solution
Haystack Community Capabilities



”THE WHOLE SOLUTION” - REFRAMED: 

THE MINIMUM NECESSARY SOLUTION SET  
TO CREATE SUSTAINABILITY & OPTIMAL ASSET VALUE



THE MINIMUM NECESSARY SOLUTION SET  
TO CREATE SUSTAINABILITY & OPTIMAL ASSET VALUE

1) HAYSTACK ECOSYSTEM 
2) VOLTTRON ECOSYSTEM 
3) IMPLEMENTATION PROGRAMS

(IMAGE CREDIT: XKCD)



THE D.C. MUNICIPAL BUILDING PORTFOLIO  
BY THE NUMBERS

400 BUILDINGS

30M SQUARE FEET

3%4%
6%

6%

7%

9%

24%

41%

115 Schools
30 Offices
52 Shelters
40 Various
22 Police Stations
59 Recreation Centers
23 Libraries
37 Fire Stations

100,000+ PEOPLE 
DEPEND ON DGS BUILDINGS 
EVERY DAY

30M SQUARE FEET

$95M UTILITY BILLS

600 STAFF

$1B DGS BUDGET

$13B DC GOV BUDGET



SUSTAINABILITY & ASSET PERFORMANCE 
50% COST REDUCTIONS x 2030
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$32M

Supply 
Optimization

Capital 
Retrofits

Advanced 
Operations

ANNUAL ENERGY BUDGET
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DGS SE RESPONSIBILITIES & PROGRAM AREAS

WASTE, RECYCLING & 
SUSTAINABILITY 

SAVINGS

AGENCIES

ENERGY DEMAND 
MANAGEMENT

BUDGETING & 
UTILITY MANAGEMENT

EFFICIENCY 
PROJECTS

3 BUDGET AREAS

UTILITY COSTS

CAPITAL

OPERATIONS & PROGRAMS

ENERGY SUPPLY 
MANAGEMENT

WIND, SOLAR, 
STORAGE, ETC. 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DGS SE PROGRAM COORDINATION MAP

CONTRACTS + PROCUREMENT

• PASS

• Solicitation

• Procure

• Council Submission

LEGAL

• Contract Review

• Contract Negotiations

• Legal Advice

• Legal Review


PORTFOLIO

• Growth/Change Data

• Lease Info/Data

• Archives

• Site Proration FACILITIES

• RCx

• CCx

• Retrofits

• O+M Policy

EXECUTIVE

• Mission

• Prog. Management

• Perf. Management

• Reporting

CAPITAL CONSTRUCTION

• Design

• LEED

• Turnover

• iPlanIT

• BSDC

• Smart DGS

• Archibus

FINANCE CAP + OPR

• Budget

• AR/AP

• Invoice

• Payments

OUTSIDE AGENCIES
• Reporting

• Policy Evaluation

• Fixed Cost 

• PM

• Prolog/ 

Archives

S&E
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ELECTRICITY COSTS: GRANULAR VIEW
PJM Supply Charges - 68 Line Items PEPCO Distribution - Sample Tariff 
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ELECTRICITY COSTS: HIGH-LEVEL SEGMENTATION 
WHEN ENERGY IS CONSUMED MATTERS A LOT!

Brown Power - Real-Time Prices

Brown Power - Blocks

Grid Peak Capacity Charges

Wind

Solar

Total

Distribution & Transmission

Max & Peak Charges

Total

Grand Total

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

% of Total Annual Cost

SUPPLIER

UTILITY

TOTAL

BILL COST BUCKET

kW kWhUNITS:

8%

18%

11%

13%

2%

41% 11%

26%

22%

22%26%

67% 33%

 



Representative Real-Time Costs to Operate 200 I Street

ELECTRICITY COST VARIABILITY: HOURLY REAL-TIME MARKET



RENEWABLE POWER PURCHASES  
AS A LONG-TERM STRATEGY
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Range of conventional Electricity price projections
Median conventional Electricity price projections

Wind PPA

LONG-TERM WIND PPA PRICE VS. CONVENTIONAL ELECTRICITY COST PROJECTIONS TO 2040

REPRESENTATIVE #s to demonstrate concept

Derived from national labs PPA meta analysis
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0.1 0.2 0.3 0.4 0.6 0.7 0.8 0.9

FLAT RATE PRCING

BLOCK & INDEX PURCHASING

CURRENT POSITION

REAL TIME 
PRICING

DGS SE SUPPLY STRATEGY
Market Exposure Reduces Average Prices
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DGS SE SUPPLY STRATEGY
GRID INTERACTIVE ENERGY EFFICIENT BUILDINGS (GEB)

(IMAGE CREDIT: DOE)(IMAGE CREDIT: DOE)



DGS SE SUPPLY STRATEGY
GRID INTERACTIVE ENERGY EFFICIENT BUILDINGS (GEB) WITH ECLIPSE VOLITION

(IMAGE CREDIT: DOE)
(IMAGE CREDIT: PNNL)



DGS SE SUPPLY STRATEGY
INTELLIGENT LOAD CONTROL (ILC) WITH ECLIPSE VOLITION

(IMAGE CREDIT: PNNL)

Example No ILC: March 14 Example with ILC: March 15 
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SITE PERFORMANCE BENCHMARKING
COMPARISON 
How My Property compares to Similar Properties

OPPORTUNITY 
Potential Savings
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2%

96 143 190 233

Source Energy kBtu / Sq. Ft.

MY PROPERTY
ANNUAL USAGE DELTA % DELTA

MY BUILDING 203.1

TARGET 1 123.7 79.4 39%

TARGET 2 94.3 108.8 54%

ENERGY TYPE ANNUAL COST S/Sq. Ft.

NATURAL GAS $84,539 $0.77

ELECTRICITY $164,478 $1.50

TOTAL $249,070 $2.26
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ENERGY SAVINGS
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NON-ENERGY BENEFITS  
WITH MONITORING BASED COMMISSIONING

33%

1%
5%

17%

21%

7%

10%
5% Change Orders and Warranty Claims

Other First Cost
Ongoing Labor Cost
Thermal Comfort
Indoor Air Quality
Productivity/Safety
Liability
Equipment Life

MEDIAN VALUE = $0.18 / SF

RANGE = $0.10 - $0.45 / SF

SIGNIFICANT WHEN 
COMPARED WITH THE ENERGY 
SAVINGS POTENTIAL OF  
$0.15 - $0.30 / SF



26

MON TUE WED THU FRI SAT SUN

OFFICE A

OFFICE B

OFFICE C

In hours After hours (peak) After hours (off peak) Energy used after 
hours:

Annual after hours 
cost:

38%

55%

63%

109K

131K

182K



•BAS learns the building’s performance 
and how it responds to weather, thus 
controlling HVAC equipment according 
to occupancy and outside conditions


•Schedules are organized around 
occupancy, not mechanical run-time


•As system learns building, operations 
tighten, saving money on energy and 
repairs


•Creates opportunity for strategic, data-
driven building envelope work 
identifiable when the system takes 
longer than expected to reach temp


OPTIMAL START STOP
Weather-driven operations for comfort and savings

The ChallengesOverview

•Getting occupancy schedules from 
building occupants


•Getting building staff to cooperate with 
new mode of operations


•Often reveals latent mechanical problems, 
which cascade into potential comfort 
problems



28

THE FIVE STEPS TO BUILDING PERFORMANCE

COLLECT DATA & 
TRACK PERFORMANCE

DETECT PERFORMANCE 
ISSUES

DIAGNOSE ISSUES & 
IDENTIFY SOLUTIONS

FIX ISSUES & 
VERIFY RESULTS

SUSTAINED 
PERFORMANCE

1

2

3
4

5



DGS SE DATA & PROGRAM ARCHITECTURE
Conceptual Overview



DGS SE DATA & PROGRAM ARCHITECTURE 
Network Overview



DGS SE DATA & PROGRAM ARCHITECTURE
Trending & Tagging 1



DGS SE DATA & PROGRAM ARCHITECTURE
Trending & Tagging 2



DGS SE DATA & PROGRAM ARCHITECTURE
Trending & Tagging 4



DGS SE DATA & PROGRAM ARCHITECTURE
Trending & Tagging 5



DGS SE DATA & PROGRAM ARCHITECTURE
Trending & Tagging 7



DGS SE DATA & PROGRAM ARCHITECTURE
Trending & Tagging 7



OPEN DATA DRIVES PERFORMANCE IMPROVEMENTS

• Benchmarking  

• Downloadable utility billing data 

• 15-minute metering and sub metering 

• Solar, Wind, Generator, Battery monitoring 

• Open, vendor-neutral building automation systems 

• Standardized assessment & retrofit programs 

• Constant commissioning framework to support for 
perpetual building performance optimization  

• Smart grid to smart buildings platform

#1: DECIDE TO RELY ON DATA



NEARLY EVERYONE IS A DATA USER AND CREATOR

WHAT DATA FLOWS REALLY MATTER?

PORTFOLIO & BUILDING 
ATTRIBUTES DATA

UTILITY BILLING 
DATA

UTILITY AND RENEWABLES 
INTERVAL DATA

BUILDING AUTOMATION & 
SENSOR DATA

PROJECT TRACKING 
METADATA

#2: CLEAN AND FOCUS ALL DATA FLOWS



OPERATORS

OCCUPANTS

TECHNICIANS

MECHANICS

CUSTODIANS

IT MANAGERS

PROGRAM FACILITATORS

PROJECT LEADERS

EXECUTIVES

#3: EMPOWER PEOPLE WITH DATA
RECOGNIZE ALL PROGRAM STAKEHOLDERS AS DATA USERS AND CREATORS



Representative Program Docs: 

• Data Enablement Tracker 

• Construction Guidespec 

• Connectivity Dashboard 

• Trending & Tagging Guidelines 

• Zoning & Scheduling Playbook 

• Critical Alarm Framework 

• Savings M&V Template 

• Sensor Upgrade Decision Tree

Deliverables at 
each milestone

#4: DESIGN SCALABLE PROGRAMS
SURVEY 

SUMMARY
ASSESSMENT 

SUMMARY
PROJECT 

SUMMARY
PRE-QUAL 
SUMMARY

YES
NO

YES
NO

YES
NO

YESNO

PRE-QUAL DATA

SURVEY DATA

ASSESSMENT DATA

PROJECT DATA

CCx
$$$

Database gets 
bigger and better 
with each milestone

Benefits 
measured 
and reported

SCALABLE PROGRAMS RELY ON  
SCALABLE INFORMATION ARCHITECTURE 



THE MINIMUM NECESSARY SOLUTION SET  
TO CREATE SUSTAINABILITY & OPTIMAL ASSET VALUE

1) HAYSTACK ECOSYSTEM 
2) VOLTTRON ECOSYSTEM 
3) IMPLEMENTATION PROGRAMS

(IMAGE CREDIT: XKCD)



THANK YOU
Zach Wilson | 202.669.6116


