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THE UNIVERSITY OF WISCONSIN SYSTEM

Request for

State Building Commission Action

November 2009

1.
Institution:  The University of Wisconsin System
2.
Request:  (a) Authority to construct various maintenance and repair projects at an estimated total cost of $15,134,400 ($9,707,100 GFSB – Utilities Repair and Renovation [Z080] and $5,427,300 Program Revenue Cash [AGFU]); (b) authority to transfer all approved GFSB All Agency Allocations to the UW Infrastructure Maintenance [Z450] appropriation; and (c) permit the Division of State Facilities (DSF) to adjust individual project budgets.  
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3. Description and Scope of Project:  This request provides maintenance, repair, renovation, and upgrades through the All Agency Projects Program. 

Utilities Repair and Renovation Requests

MIL - 09C4R - East Campus Substation Breaker Replacement ($2,573,400):  This project replaces the medium voltage circuit breakers in the East Campus Substation primary electrical switchgear cubicals.  It also provides a new medium voltage loop feed to the heating plant, replaces the circuit breakers in the 480V switchboard, and replaces motor starters in the Heating Plant.  The project improves the electrical service and distribution system reliability and provides modern equipment with enhanced metering capability.

Project work includes replacing the 40-year-old primary electrical switchgear circuit breakers with comparably rated, direct replacement, vacuum circuit breakers.  Eighteen circuit breakers will be replaced.  The overcurrent relays and circuit metering will be updated on the switchgear.  Both capacitor banks will be replaced with new units with overcurrent protection and disconnection means.  A  loop feeder will be installed from the substation to the two transformers in the Heating Plant. 

Project work also includes replacing the air magnetic circuit breakers in the Heating Plant switchboard with comparably rated new circuit breakers.  The new circuit breakers will have an arc flash reduction feature.  The project will also replace 14 motor starter assemblies and 35 circuit breakers in the plant’s two principal motor control centers and replace eleven conventional cross-the-line starters with variable speed drive systems.  The operation of the emergency transfer circuit breakers in the switchboard will be modified to enable plant staff to switch to and from emergency power operation without opening energized circuit breakers enclosures.  The project will also connect electronic metering installed on each campus building service transformer to the campus automation system.

The East Campus Substation was constructed in 1968 and there have been no substantial modifications.  Power factor correction capacitors have been incorporated into the substations, but overcurrent protection and the disconnecting means are inadequate and should be improved.  The switchgear equipment is more than 40 years old and is reaching the end of its useful life.  Parts are difficult to obtain for maintenance and repair operations.

The switchgear enclosures have weathered well and the modest maintenance and rehabilitation required can readily be performed.  However, the internal circuit breakers, relays, and metering equipment are antiquated and need updating.  New digital meters, available with new circuit breaker equipment, will afford more timely and reliable data.  

The 480-volt main switchboard and motor control centers inside the Heating Plant are also original to the building.  The internal components, circuit breakers, motor starters, relays and metering are reaching the end of their useful life.  Installing new circuit breakers with an arc flash feature will reduce the potential arc flash hazards to staff working on downstream electrical equipment.  Replacing eleven conventional motor starters with eleven variable speed drive systems will improve plant operation and efficiency.  

The campus master planning consultant has recommended that the Heating Plant radial feeder service be upgraded to a loop configuration to provide redundancy in the event one feeder segment fails.  The electronic energy metering equipment on each building transformer service was installed under the Wisconsin Energy Initiative Phase III project.  Unfortunately, the meters were not connected to the campus automation system due to lack of funds.  Connection is needed to allow the campus to collect and compile building specific energy use data to better manage energy use.  Collecting energy data through the campus automation system provides the appropriate energy management tools.

OSH - 09J2T - Heating Plant Boiler Maintenance ($1,044,000):   This project replaces grates and components of the blowdown system for two coal fired boilers.  Project work includes replacing the grates inside both 45,000 pounds per hour (PPH) coal fired boilers; replacing the piping and re-insulating the cooling lines that protect the boiler grates; and replacing the bottom and surface blowdown valves, all blowdown system piping, and the blowdown flash tank.  Equipment and piping insulation will be required for all project areas prior to beginning the construction work.

The Heating Plant was constructed in 1963 and supplies steam to all major buildings on campus through underground steam and condensate return lines.  It has four boilers that are capable of burning natural gas.  Two units can also burn coal or pelletized paper, and the other two units can also burn No. 2 fuel oil.  

The two coal boilers are original equipment and have been in service for over 46 years.  The corrosive nature of the combustion process has taken a toll on the grates and they are now worn down to the point at which they could cause operating concerns.  The blowdown system equipment for these boilers is also original equipment.  The piping has been repaired and patched in so many places that further patching is both impractical and potentially hazardous for the operation of the boilers.

PKS - 09J2Z - Heating Plant Controls and Equipment Renovation ($300,000):  This project addresses various maintenance issues and upgrades, renovates, or replaces controls and equipment throughout the central plant.  This project replaces and optimizes the plant steam trap stations, welds the oil system piping and replaces oil pumps, replaces the chart recorders for all four boilers, installs variable frequency drives (VFDs) on Boilers 1 and 2 feed pumps and main condensate pumps, and replaces the softener system. 

Project work includes replacing the steam trap bodies and trap isolation valves, eliminating the steam trap bypass valves, and re-piping the steam traps to conform to accepted trap installation practices.  The oil system piping will be replaced and reconfigured to utilize welded piping and fittings throughout, correct piping problems, and repair or replace the oil pumps.  The analog chart recorders will be replaced with new digital datagraph recorders that include electronic data caching capability.  The new VFDs will include a bypass arrangement and the softener system will be replaced with a modern unit. 

The steam trap stations leak, waste energy, and cannot be isolated for service.  The steam trap bodies are eroding due to steam flow and age.  Replacing these units is difficult due to original installation errors of the piping unions.  The oil supply system has threaded fittings throughout which leak, despite numerous attempts to seal and tighten the fittings.  The oil pumps leak, are piped incorrectly, and have reached the end of their useful service life.  The analog chart recorders require significant labor for evaluation and have high paper and pen costs.  Installing new variable frequency drives is an energy savings measure and will extend the service life for these pumps by eliminating the violent start and stop cycle.  The softeners are approximately 28 years old and have several mechanical difficulties that require numerous repairs.

PKS - 09B2I - Storm Water Pond Conversion ($617,000):  This project implements a campus-wide storm water management measure in compliance with the Parkside Wisconsin Pollutant Discharge Elimination System (WPDES) Storm Water Discharge Permit.  The project converts an existing dry pond to a wet pond with approximately 1.2 acres of surface area and 7.2 acre-feet of storage.  The pond is located approximately 1,000 feet northwest of the intersection of County Highway E and County Highway G (Wood Road).   The project also includes construction and installation of the mechanical, electrical, and plumbing systems necessary for the irrigation of up to 27 acres of athletics and recreations fields to further increase storm water runoff quality, and to reduce campus water consumption. 

The new wet pond will be created in a two cell configuration.  A low flow diversion weir will be constructed in the drainage ditch between the two pond cells to ensure that water from both cells will be available for the new irrigation system.  This project will disturb approximately 2.9 acres, which includes 0.13 acres of wetland.

In 2007, the Wisconsin Department of Natural Resources (WDNR) issued the Parkside a WPDES Storm Water Discharge Permit.  One requirement of the permit is for the university to develop and implement a campus-wide storm water management program which includes, but is not limited to, the installation and maintenance of pollutant controls, or best management practices (BMPs) for the reduction of total suspended solids (TSS) and phosphorous discharged from the campus municipal separate storm sewer systems (MS4) to the receiving waters of the state.

The university was given 24 months from issuance of the permit to achieve 20% TSS reduction, and until March 10, 2013 to achieve 40% TSS reduction in its MS4 discharges. To assess pollutant reduction, the university conducted a water quality analysis using Source Loading and Management Model (SLAMM) software.  Based on this analysis, it was determined that the university meets the 20% TSS reduction requirement, but does not meet the 40% TSS reduction that will be required on March 10, 2013.  The analysis outlined three alternative measures, including two alternatives for dry to wet pond conversions which would achieve the required reduction, and a continuous street sweeping program which would nearly achieve the reduction. 

During the last fiscal year, the campus used 4,843 Mcu/ft. of municipal water at a total cost of $18,500 for irrigation purposes.  In addition to the water savings, approximately 360 hours are spent from June through October setting up and taking down irrigation lines, which translates into an annual labor cost of $9,500.  This project has a simple payback of 22 years. 

STO - 09A1M - Campus Electrical Substation Replacement ($4,222,000):  This project replaces two utility owned service transformers, the campus switchgear, and the campus capacitor bank to improve the electrical distribution system reliability, redundancy, and capacity to serve future campus loads.  Project work includes replacing both Xcel Energy transformers with state owned transformers and replacing the campus medium voltage switchgear and the campus capacitor bank.  A new substation yard will be built north of the existing yard and utilize a portion of the southwest corner of Parking Lot No. 1.  The substation perimeter will have a brick veneered concrete wall with locking gate.  The new substation yard will include metal enclosed switching with utility metering bays, two transformers, two capacitor banks, and sheltered aisle metal clad switchgear.  The switchgear will be a main-tie-main configuration with paralleling capability.  Project work also includes installing electronic electrical energy metering on each individual building electrical service transformer connected to the campus automation system.

The campus electrical service consists of two power transformers, owned by Xcel Energy, connected to two line-ups of metal clad switchgear.  Each transformer is connected to one line-up with a bus tie connection between the lineups.  This equipment is beyond its useful life and repair parts are becoming difficult to obtain.  During scheduled maintenance, the switchgear has proven difficult to reset through several attempts. 

It is anticipated that the campus power demand load, which peaked in the Fall of 2005, will increase with the operations of the new 2,400 ton chilled water plant and the construction of a new 80,000 GSF addition to the Jarvis Science Building.  The electrical service to the new central chilled water plant had to be fed from the Heating Plant and the capacitor bank feeder circuits since no spare switchgear cubicles were available.  If one transformer were to fail, it could take up to 24 hours to replace.  Enhanced building electronic metering is needed to collect and compile building specific energy use data to better manage energy use.  Collecting energy data through the campus automation system will provide the appropriate energy management tools and information.

STO - 09J2P - Heating Plant Electrical Service Replacement ($405,000):  This project replaces the obsolete secondary electrical distribution equipment in the Heating Plant to reduce maintenance issues and provide new equipment that will serve the plant electrical loads for the long term.  Project work includes replacing the main 480-volt switchboard and motor control centers at the central heating plant.  Two motor control centers with three vertical structures in each line-up will be replaced.  Six panelboards and associated low voltage transformers will also be replaced.

The electrical switchboard and motor control centers in the Heating Plant are original to the 1966 construction date.  The motor control centers are obsolete and spare parts are difficult to obtain.  The secondary electrical equipment has reached the end of it useful life and should be replaced.  The 480-volt emergency generator and transfer switches were recently replaced and the emergency distribution system is in good condition and will not be replaced.

STO - 09J2O - Multi-Building Chiller and Cooling Tower Replacements, Phase 2 ($1,224,000):  This project expands the central chilled water system by connecting six additional buildings and removing individual building chillers and cooling towers.  Project work includes removing chillers, cooling towers, chilled water pumps and condenser water pumps in Fryklund Hall, Harvey Hall, McCalmont Hall, Memorial Student Center, Merle M. Price Commons, and Vocational Rehabilitation and connecting these buildings to the central chilled water system.

Mechanical work includes asbestos abatement, removal and disposal of old chillers, cooling towers, and related pumps, piping, valves, and specialties in the individual buildings as required.  New work includes the installing all necessary piping, pipe insulation, valves, specialties, and flushing the individual building chilled water system prior to its connection to the distribution system.  Air handling unit work includes replacement of the 3-way chilled water coil control valves with 2-way control valves and the installation of cooling coil air drying piping to accommodate venting of the cooling coils when not in use.

New underground chilled water distribution piping will be extended from the existing distribution mains to each of the buildings that are added to the system.  The system will be designed to accommodate the connection of additional buildings to the system as their primary cooling equipment requires replacement.

The chilled water system equipment in these six buildings is at or past its useful life, has poor operating efficiencies, is difficult to maintain, and uses regulated refrigerants, some of which are no longer manufactured.  Expanding the campus central chilled water system to these buildings will reduce operational maintenance costs, reduce energy use, and increase energy and operational efficiencies. 

STO - 09J2N - Steam and Condensate Loop Extension and Upgrade ($2,095,000): This project replaces high pressure steam (HPS) and condensate pump discharge (CPD) piping, extends steam and condensate piping, repairs and replaces steam pits, and constructs one new steam pit to create a looped distribution system. 

Broadway Avenue (State Highway 25) work, from Steam Pit 20 (Milennium Hall) to Steam Pit 22 (Administration Building), and Millenium Hall work replaces steam and condensate piping, constructs 817 LF of new concrete box conduit, replaces one steam pit, repairs and waterproofs three steam pits, demolishes and rebuilds the retaining wall, and removes and replaces one lane of concrete pavement, curb, gutter, and sidewalk.  Project work includes site restoration and landscaping for all areas disturbed by project work. 

Steam Pit 7 (Jarvis Hall – Science Wing) to Steam Pit 19 (Home Economics) work extends steam and condensate piping, constructs 680 LF of new concrete box conduit, replaces one steam pit, and constructs one new steam pit to create a looped distribution system.  New 8-inch HPS and 4-inch CPD piping will be installed in a new concrete box conduit.  Steam Pit 19 will be replaced and a new steam pit will be constructed at the midpoint between Steam Pits 7 and 19.

The steam and condensate piping along Broadway Avenue from the Administration Building to Millenium Hall is undersized for the north campus load.  Piping on both sides of this segment is 8-inch HPS and 4-inch CPD and replacing this segment will increase the available steam pressure on the north campus.  Steam and condensate piping near Millennium Hall from Steam Pit 14 to Steam Pit 20 is the last remaining segment of direct buried piping on campus that serves a portion of the main campus and the north campus.  

The majority of the buildings on the east side of the campus are served by one of two radial steam and condensate feeds, including the Jarvis Hall complex. Providing steam and condensate piping from Steam Pit 7 to Steam Pit 19 completes a loop of the two radial feeds.  This will improve the reliability of the steam distribution system should a failure occur.  Steam Pit 26 is located under Crescent Street near Broadway Street.  The steam pit is in poor condition and is not repairable.  Access to the existing steam pit is located in Crescent Street and causes traffic issues whenever the steam pit requires entry.

WTW - 09J2M - West Campus Steam and Condensate Loop ($2,654,000): This project completes a campus steam and condensate loop by installing approximately 880 LF of new 8-inch steam and 4-inch condensate lines enclosed in concrete box conduit and connecting Steam Pit 23 at the northwest corner of Clem Hall to Steam Pit 30 at the southeast corner of the Williams Center. 

Project work includes site excavation, construction of three (3) new steam pits, modifications to two (2) steam pits, construction of box conduit, installation of new piping within the box conduit and connection to the existing steam distribution system via the new steam pits, insulation of new piping, enclosing and waterproofing the box conduit, and restoration of the site, including restoration of concrete sidewalks, asphalt paving, and curb and gutter that were disturbed by excavation.

Most of the central campus steam system is constructed in a loop configuration, which allows service to be restored to select buildings if a failure occurs anywhere on the loop. However some buildings are fed from a single point and a failure can affect this portion of the central campus steam system for a week or more, even if emergency repairs are completed.  During cold weather, a failure of this section of the campus system could cause significant disruptions and financial loss.  The buildings that are vulnerable to a potential disruption are seven student residence halls (Arey Hall, Benson Hall, Bigelow Hall, Clem Hall, Drumlin Hall, Fricker Hall, and Lee Hall), and two academic and athletics/recreation buildings (Kachel Fieldhouse and Williams Center).  Constructing the steam system loop will also facilitate maintenance by making it possible to valve off sections of the system for routine repairs and inspections without an interruption of service.

4. Justification of the Request:  UW System Administration and the Division of State Facilities continue to work with each institution to develop a comprehensive campus physical development plan, including infrastructure maintenance planning.  After a thorough review and consideration of approximately 450 All Agency Project proposals and over 4,500 infrastructure planning issues submitted, and the UW All Agency Projects Program funding targets set by the Division of State Facilities (DSF), this request represents high priority University of Wisconsin System infrastructure maintenance, repair, renovation, and upgrade needs.  This request focuses on existing facilities and utilities, targets the known maintenance needs, and addresses outstanding health and safety issues.  Where possible, similar work throughout a single facility or across multiple facilities has been combined into a single request to provide more efficient project management and project execution.  

5. Budget:
01. GFSB – Facilities Maintenance and Repair [Z060]
$                 0

02. GFSB – Health, Safety, and Environmental Protection [Z100]
                   0

03. GFSB – Programmatic Remodeling and Renovation [Z065]
                   0

04. GFSB – Special and Movable Equipment [Z051]
                   0

05. GFSB – Utilities Repair and Renovation [Z080]
     9,707,100

06. GFSB – UW Infrastructure Maintenance [Z450]
                   0

07. PRSB – Energy Conservation [WS10]
                   0

08. PRSB – Facilities Maintenance and Repair [T550]
                   0

09. PRSB – Health, Safety, and Environmental Protection [T560]
                   0

010. PRSB – Utilities Repair and Renovation [T570]
                   0

011. Program Revenue Cash [AGFU]
     5,427,300

012. Program Revenue Cash [AGF0]
                   0

013. Gifts/Grants Funding
                   0

014. Building Trust Funds [BTF]
                   0
Total Requested Budget 
$ 15,134,400

6.
Previous Action:  None.
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