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Why a new plant?

Central Plant Replacement Necessities

Wind power agreement
Utility production capacity
Power plant condition
Power plant location

Central Plant Replacement Opportunities

Tie to education
Energy Efficiency
Consolidation of Energy Services




Program Summary

Utility Master Plan

Plan for correcting existing deficiencies saipm Pl i It ,7-} s

_ ; ; “ . : Y \/\/
5-year plans for steam, chilled water, and electrical ¥ \\\\\ 2 S

20-year plans for steam, chilled water, and
electrical

Campus Planning Tools
KY Pipe steam and chilled water models
SKM Power Tools electrical model
Utility Geographic Information System (GIS)
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] CcP Fri6 CENTRAL PLANT 15 Fo19 Fr22.26 MUSEUM
2 BUS Fri7 BUSINESS BUILDING 16 MUS FY2226 MUSIC SCHOOL
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Power distribution center



Program Schedule
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Central Plant Design Summary

Cooling

12,000 tons expandable to 16,000 tons
3900 HP of pumps with VFDs
750 HP of cooling tower fans with VFDs

Heating

220,000 Ibs/hr expandable to 280,000 Ibs/hr
Heating water loop to serve buildings near plant
Stack gas economizers

Education

80 seat classroom
Public observation room




Electrical Distribution

. - oSl e g T R I=CH | T T
NEW OG&E ELECTRICAL NEW CENTRAL
UNIVERSITY DISTRIBUTION PLANT
SUBSTATION UPGRADES
e 2 X 20MVA e 8027 LF DUCTBANK

TRANSFORMERS . 21 VAULTS
e 1 X20MVA

FUTURE




Steam and Chilled Water Distribution

BP#6B

BP#6A

WARENGTON ETREST

Over 12,000 total LF of steam,
condensate return, and chilled
water

Design considerations

Direct buried vs. walkable
tunnel

Open cut vs. trenchless
installation

Pre-insulated Class A piping
system

Separate steam mains leaving
plant

Variety of complex construction
methods required




Steam and Chilled Water Distribution

Four vaults for steam traps, valves,
and expansion joints

Replace/interface with
existing tunnel

Robust design

Access, safety, and
maintainability is critical




Commissioning

Pre-Functional Checklists

\ BU R N s Oklahoma State University (OSU) Central Heating and Cooling Plant

Oldahoma State University (OSU)

. . . . C
PFCs for major mechanical and electrical equipment NN
reVi ewe d p ri O r to Start u p T :}ia:b;:rldpruject Construction Checklist Functional Performance Testing change Carent project

Incomplete tasks were identified and corrected prior to
scheduling startup activities

Functional Tests

Spurred great conversations on the controls sequences ... -
and resolved some issues early = —




Commissioning

- " < O BURNS
Commissioning Site Observation Report \\MSDONNELL.

Regular site visits

Entry #: 001 Photos:
Category: Witness Startup
Equipment/Systems: CDPs

Adequate budget to perform regular site visits Sl e i B ey N

distribution pumps):
* CDPs were filled and purged of air 6.28.17
* Coupling guards were installed 6.28.17
e BMcD witnessed startup of the CHPs (notes

Visits coupled with weekly Cx and startup meetings helped | . g, .. oo

for rotation

keep the team on track, coordinated, and gave visibility to | - &g
project issues.

Involvement from the plant operations staff
Plant ops spent a good deal of time onsite

Witnessed portions of the functional testing

Picture to the left: The CHW pipe stanchions with
- H vibration isolation springs are not yet installed. A
P rOVI e e ar y O O at p ant O p e ratl O n S temporary pipe has been welded. This installation
must be completed prior to running the pumps
consistently
Pictured above: The motor shaft to driven pump
shaft connection is pictured. The alignment was
completed to within .005" accuracy for each
angle/offset. The manufacturer’s representative
performed the alignment. OSU Utilities took their
own baseline alignment and was present during the
initial run of the pumps

Time for questions and input in the process

OSU New Central Plant Page 2 of 5




re-Construction Services

Budgets for each phase
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Utility Distribution Construction — BP# 6

Over 12,000 total LF of steam,
condensate return, and chilled
water

Two Construction Phases
6a
6b

Non-Closable Roads

Campus Schedule Critical
Completion Dates

Washington Street Stadium
Access

Hall of Fame




Utility Distribution BP#6a

= Campus Schedule Critical
= Football Gameday

= Innovative Construction
Methods

AN

i
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Utility Distribution BP#6a

Existing Utilities in Close
Proximity

ATT duct bank

Campus Chilled Water




Utility Distribution BP#6b

You Can’t Close Hall of Fame!

= Considerations
= Direct buried vs. walkable tunnel
= QOpen cut vs. trenchless installation

There is a TREE there




Electrical Distribution — BP#5

Understanding Existing Utilities

Hydro-Excavation

Communication

Campus updates

Direct Communication with Major Stakeholders

Western and Hall of Fame Intersection
48" RCP

Coordination with Paving Contractor

—
OKLAHOMA

UNIVERSITY,
 —




OSU Central Plant— BP#1

= Excavation

+ 75,500 cu yds
= Shoring

= Dewatering

—
OKLAHOMA

UNIVERSITY,
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OSU Central Plant— BP#2

Concrete

Structural Steel
:'ﬂl!_l.:‘ : iI

40 Ton Bridge Crane H 55:32ii-;
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OSU Central Plant— BP#3 & 4

Cooling Tower Structure
MEP

Architectural

Underground Utilities




OSU Central Plant— BP#3 & 4

Mechanical, Electrical, Plumbing

—
OKLAHOMA
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OSU Central Plant— BP#3 & 4
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Successes and Challenges

Successes
Aggressive timeline

Master plan start to plant completion in less than 5
years

Tie to educational mission of University

Involvement of plant operators in design, construction,
and Cx

Team approach of University, CMAR, A&Es, and CxA

BIM coordination

50-year vision

Integration into campus Architecture




Successes and Challenges

Challenges
Timing of OFCI equipment purchases
Closing non-closable streets

Transition of steam service from existing
plant to new plant

What to do with 70,000 gallons of fuel oll
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LLow Voltage Upgrades:
Phase 1

% Phase 2




- Q&A Period



