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The University of Wisconsin System

2009-2011 Biennium

MAJOR PROJECT REQUEST

1.
Project:
Central Plant Chiller Installation

Institution:
UW-Milwaukee

Estimated Cost:

$5,449,200  General Fund Supported Borrowing



     969,800  Program Revenue Supported Borrowing


$6,419,000  Total
2.
Project Description and Scope:  This project will install a 4000-ton chiller at the central plant.  It will increase the chilled water production capacity of the existing campus central heating and chilling plant.  Work will involve the installation of one electric motor driven 4,000-ton chiller and associated pumps, piping, and controls in the existing chilled water plant.  A new chilled water distribution pump will be installed in the plant and a new condenser water pump will be installed at the pumping station. The chiller will be installed in the remaining open bay alongside an existing 3000-ton chiller.  A dedicated electrical power feeder will be provided to the chiller starter from a spare 5KV circuit breaker cubical in the substation yard adjacent to the plant.  The 5KV feeder serving the heating and chilling plant will be tapped to serve a new 4160/480V exterior-mounted transformer and associated 480V indoor switchboard to serve chiller ancillary equipment. 
3.
Background:  Buildings located on all of the UW System campuses are served by a variety of utilities, including: electric power, telecommunications, natural gas, steam for heating and other purposes, chilled water for air conditioning, compressed air for laboratory and building control use, water, sanitary and storm sewer systems, and a fire alarm reporting system.  These utilities are critical to the operation of the campuses, and have a replacement value in the hundreds of millions of dollars.  Maintenance and improvement of these systems is a constant process requiring a substantial on-going investment.  Routine maintenance is supported by the operating budget.  In addition, each biennium the University identifies critical major maintenance and improvement projects to be funded through the Capital Budget.  Maintenance projects are typically funded by the All Agency appropriations administered by the State Building Commission.  Improvement projects are specifically enumerated in the Capital Budget.

4.
Analysis of Need:  Campus utilities are essential in supporting the instructional and research missions of campus.  The campus heating and cooling plant generates steam and chilled water to provide heating and air conditioning for campus buildings.  The plant contains four boilers and three chillers.  Under normal operating conditions two existing chillers are operated to meet the campus cooling demand with the third chiller used as a backup in case of equipment problems.  The existing 3,000-ton electrically driven Carrier machine is the first chiller placed on line and is used to meet the campus’s base load because it is more economical to operate compared to the steam driven chillers.  The 2,700-ton York steam turbine chillers are operated in sequence to meet cooling demands that exceed the electrically driven chiller’s capacity.  The turbine chiller drives are supplied steam from the plant’s natural gas fired boilers.  Lake Michigan water is pumped from a remote intake station through the chiller condensers and returned to the lake.
This project will install a new electrically driven chiller with a nominal capacity of 4,000 tons.  It will also install a new distribution pump and condenser water pump.  During design of a project to add new variable speed electrical drives on the two York chillers, the campus experienced record loads reaching a peak of 8,200 tons.  The plant chillers were not able to keep up with campus cooling demand for three days in July 2006.  Loads in September of 2007 reached a maximum level of 8,500 tons.  In light of the increased cooling demand, the project consultant recommended abandoning retrofitting the York chillers since it would not provide any additional capacity.  The consultant recommended installing a new electrically driven chiller with a nominal capacity of 4,000 tons.  This is the largest chiller that will physically fit in the remaining open bay of the plant, thus optimally using limited floor space.
5.
Alternatives:  Various alternatives have been evaluated by campus within the context of their Campus Physical Development Plans, and the requested projects presented in this document are considered to be the most efficient, practical and economically justifiable to meet present as well as future needs.

6.
Schedule:  The UW-Milwaukee Central Plant 4000 Ton Chiller Installation should proceed as quickly as possible to provide adequate chilled water capacity. 

Design Report Completion
May 2009

SBC Authority to Construct
August 2009

Bid Date
March 2010

Start Construction
May 2010
Substantial Completion
May 2011

Final Completion
August 2011

Project Delivery:  The university believes that the single-prime delivery method provides the best combination of efficiency, timeliness, quality control, and competition and prefers its use for most projects.  Specific delivery method requests will be developed with DSF staff pending the outcome of DSF’s report to the Building Commission in November.
7.
Estimated Costs:

a.
Project Budget Summary:

	Construction
	
	$5,030,000

	A/E Design Fees 
	8%
	403,000

	DSF Management
	4%
	231,000

	Project Contingency
	15%
	   755,000

	Estimated Total Project Cost
	
	$6,419,000


b. Impact on Operating Budget:

It is anticipated that there will be a small decrease in energy use.  The cost to operate the new electrically driven chiller will be less than the cost to operate the existing steam turbine chillers.  The cost of electrical energy is less than the cost to generate steam from a natural gas fueled boiler to drive the steam turbines. 
8.
Previous Action:  A project (05H1O) to install steam / electric drives on two 2,700 ton chillers to save energy was approved in the 2005-2007 biennium using $1,739,700 of All Agency Funds.  After the chilled water capacity shortage became known the project was put on hold until an enumerated utility project could be requested to increase campus chilled water capacity.   
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