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Cogeneration at the US Capitol
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AOC Mission:
Serve, Preserve,
Inspire
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AOC employees work every day to
serve Congress and the Supreme
Court, preserve America's
Capitol, and inspire memorable
experiences forall who visit the

buildings and grounds.




Who We Are

The AOC traces its beginnings to the laying of the Capitol cornerstone in 1793. Our work is rooted in a tradition of unique
craftsmanship and ingenuity. 2,100+ employeeswork behind the scenesto oversee the infrastructure and facilities of the Capitol
campus and support congressional operations.



What We Do

We care for 18.4 million+ square feet of facilities, 570+ acres of grounds and thousands of works of art. We oversee an annual
budget of approximately $700 million per year and host 5 million visitors annually while serving 30,000 daily occupants around the
clock to maintain the Capitol campus.



Project History

Capitol Power Plant (CPP) in operation since 1910
e Additional customers external to Congress

Old boilers costly to maintain
Cogeneration selected to address numerous concerns

Contract vehicle selection

Initial attempt

Original design issues




Project Approach

CPP still in need of means to execute solution

AOC chose new path
e Savings vs. performance?

New vendor

UESC: Washington Gas
e EPC Contractor: Burns & McDonnell




US Capitol Power Plant Cogeneration Project

Regulators
Utilities

Local Community
AHJ: AOC Fire
Marshal

US Capitol Police
DOEE

DC Water
PEPCO
Washington Gas

AOC Capitol Power AOC Planning &
Plant e P roject Management
(Operations) (Project Administrator)

Management &
Inspections
Parsons

Owner’s Engineer UESC Contractor
Affiliated Engineers Washington Gas

Design-Builder
Burns & McDonnell

Quality Control
Honeywell

Commissioning
RMF

BOP Procurement Construction Startup

Trade Subcontractors PCB Abatement



Project Economics

» UESC — “A Utility Energy Service
Contract is a limited-source contract
between a federal agency and serving
utility for energy management services
iIncluding energy and water efficiency
Improvements and demand-reduction
services.” —US DOE

* Project capital cost includes UESC fee, paid
for through energy savings

» Total Project Value: $57M
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TASK ORDER AWARD FOR UESC

Areawide Contract

Master Agreement (Optional)

STEP 1: Acquisition Planning

Agency Acquisition Survey nterest Provide fair
develops initial strategy / of eligible consderation lo

SOW planning utilties interested utllities
STEP 2: Project Development

utlities of selection

g Apeancy selects
[ Draf@;mal ] [um&y and notées al ]

Utikty conducts Utiity conducts Agency Nobfy

EMSA for PA Agency FS | Agency requests firm Finalize - Award D8I
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IMPLEMENTING THE TASK ORDER
STEP 3. Project Implementation

d"US[l](l;lrtlySS:JAt;n elr[?c-/ Utility :rlslats ﬁg{c?ﬁ’:ﬁ:“; Ublity proves Agency Regg&& r?:)w
revsaws and Ecx;xmy O&M traiing, pe ﬁgr(r;r::noe accapls project FEMP and
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STEP 4: Post-Acceptance

Implement performance assurance

Invoices and payments plan and report annual ECM savings

Close out contract at end of tarm



Project Economics

» Initial Economic Evaluation
* Energy & Dispatch Modeling Paired with Utility Rate Forecasts per NIST Handbook 135
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Project Economics

» Present Value of Business-As-Usual Compared to UESC CHP
» Monte Carlo Analysis to Prove Project “Robustness”

AOC CHP ANALYSIS - LIFE CYCLE COST SUMMARY

2015
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2020

2025

2030

2035

NPV, 2014 $Millions
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Project Goals
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» Power Production
e 7.5 MW Nominal

» Steam Production
- 100,000 PPH
» 180 psi, saturated steam

» Natural Gas/No 2 Oil Backup

» Employed Existing Support Functions into the new program.

» Plant 100% Active during Construction
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The System

» 7.5 MW Combustion Turbine
» 100 KPPH Watertube HRSG
» 2 Packaged Natural Gas Compressors

kg L 1 X
T : >~ -
} f 2 A

Doe 6 018 a1 1440

& .
BURNS \MSDONNELL



Architectural Considerations

» Historic Building
* New Stack
« Enlarge Door

« Exterior Equipment ;
Piping |

» Neighborhood e
* Densely Populated
* Residential Area
* Noise Restrictions
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Room for Growth

5
Ll LoOa M win
i Ll S .
4]
=
Lo
3 [~

3
{e .

- A

oty

=

|

> :
BURNS kHEDDNI\IELL



Other Constraints

* Intersecting Tunnels below the
Turbine and HRSG
* Micropiles and grade beams
span tunnels
e Vibration Monitors to protect
Vintage Brick Sewage Tunnel
(still active)

e Switchgear Replacement
* 5incoming feeders
* Plant Active throughout
e Season Limits for Change
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Construction and Delivery Approach

» Integrated Design-Build AP : \
Contract ;’k /: :

¢ Washington Gas: Major Equipment

7 Burns & Mac: Design &
Construction

» Phased Design, Procurement &
Subcontracting

» Union Project
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Safety

A Challenges
A Restricted/crowded work areas
A Existing Live Plant Systems
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A Hazmat (lead-based paint, ACM, PCB) ‘ ' \ Fab 28, 2017 3:44:24 P
' | | Washington
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2 Shift work

# Close collaboration with CPP Operations
2 Vigilant LOTO Program

2 Rigorous Lift Planning & Coordination

2 Layout and abatement of anchor points
@ Air monitoring

@ Behavior Based Safety Program (TSO'’s)
2 Multiple Safety Managers
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Safety Results:

v'180,000+ Craft Manhours

v'Zero Recordables




Construction Challenges / Strategies
> Challenges

Operating Plant — No Service Interruptions
Switchgear Replacement vs. Cooling Season ’17
Heavy Demolition vs. Historic Tunnels
Residential neighborhood

Depleted local labor market

Major Equipment vs. Historic Building

Existing PCB HazMat

Jan 4, 2017 11:33:
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» Strategies

% Pre-planning and coordination with scheduled
outages

Expedite equipment, Collaborate with utility,
Phase the work

Seismic Monitoring

Use smaller equipment

Robust, proactive communication plan
Labor form outside DC

Overtime

Collaboration between AOC and Integrated
Design-Build Team

Work where we can, when we can
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Results

« Everything Fit!

 UESC: Successful Approach for Congress
« Financially Advantageous

« Future Expandability

« NO unscheduled interruptions

« First Fire occurred May 17, 2018

w Systems functioning as-expected

« NO complaints from the neighbors!

# Zero Recordables

©Happy Client!
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Capitol Power Plant

Installation of the
Heat Recovery Steam Generator

and Combustion Turbine Generator

July 22nd and 23rd, 2017
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