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YOUNG – RAINEY
 STAR CENTER
2006 FACILITY SHUTDOWN FINAL REPORT

PURPOSE:

The purpose of the Shutdown was to perform required modifications, preventive and corrective maintenance necessary to maintain the STAR Center in A-1 condition while having minimum impact to overall site operations.  Shutdowns provide a valuable window to perform these activities.

This report will provide the scope of work performed, issues, lessons learned and action items stemming from this Shutdown.

EXECUTIVE SUMMARY:

The existing STAR Center’s utility and facility infrastructure was designed to support a single business.  Although the STAR Center has been architecturally transformed into a multi-tenant facility, the utility services are generated and distributed via centralized systems such as: electric power, chilled/hot water and compressed air.  The generating equipment in these systems (compressors, chillers, boilers, pumps, cooling tower fans, etc.) is redundant, but the main distribution piping and main electric switchgear are not.  Non-redundant equipment or components represent a single point of failure.  If these components are not inspected and properly maintained, a catastrophic failure could occur, which could result in a long-term unplanned outage.  In addition, National Fire Protection Association (NFPA) Codes required the inspection and testing of emergency power switchgear and distribution every three years.

This year Facilities took advantage of the ten-day window to perform much needed maintenance.  In addition to the mechanical and electrical activities that necessitated the Shutdown, Facilities planned, scheduled and conducted other activities that could not be easily performed during normal tenant operations.

Over thirty individuals (STAR Center personnel and contractors) worked as a team for over 1,500 man-hours and completed the projects on time, without an injury or significant incident.  The total cost to conduct the Shutdown was approximately $140,458.71.  The estimated cost to conduct post-shutdown corrective maintenance is $7,032.00.  Combined, the Shutdown costs represent 16.86% of this year’s annual maintenance budget.  In 2003, the percentage was 12.25%.  The STAR Center remains fortunate that tenants willingly cooperate to accommodate Shutdowns.

The electrical activities involved performance tests and inspections that can only be conducted when power is isolated, which requires a shutdown of the site’s power supply from the on-site Progress Energy substation.  Since this electrical equipment cannot be inspected with live power connected, a large unknown element existed at the on-set of the electrical shutdown activities.  While performing electrical maintenance, several problems, issues and failures were discovered.

With the power isolated at the substation, power is not available to the utility building equipment.  The STAR Center staff took advantage of this window to conduct several maintenance activities.  The mechanical work was planned based on future capital equipment replacement projects and deficiencies that have developed over the previous three-years, visual inspections and valve failures.  As you read on, it is immediately evident that facility management should continue to plan and conduct a scheduled shutdown every three years in order to maintain a safe operating facility. 

SCOPE OF WORK PERFORMED:

This Shutdown was centered on the preventive maintenance of the site’s electrical switchgear and automatic transfer switches.  Other major activities included the installation of seven condenser water isolation valves, the installation of a domestic water main isolation valve, air handler unit coil cleaning, chiller valve replacements and several chilled water leak repairs.  Other activities conducted included exterior cleaning of first and second floor windows (Building 100 South), power sweeping parking lots and driveways, painting of the Raytheon elevator pod and a new tenant office renovation.

Much work was staged and prefabricated before the Shutdown, but all Shutdown activities were conducted and completed between December 23rd and December 31st.  All services were restored by 4:00 p.m. on December 31st.

SHUTDOWN ACTIVITIES

The following depicts individual project details for activities conducted during Shutdown 2006.

1.
Project:
Electrical Switchgear Preventive Maintenance


Description:

Switchgear is located in four areas on-site: Areas 137, 186, 347 and Building 500.  The scope included the cleaning, inspection and testing of 15 kV and 480V switchgear, transformers, buses and cables.  This includes fourteen 15 kV transformers, fourteen 15 kV switches, sixteen 15 kV circuit breakers, sixty-four protective relays and one hundred forty 480V cubicle circuit breakers.


Project Driver:

NFPA 70, Article 700, “Emergency Systems” – includes requirements for

automatic transfer switches and distribution breaker panel on emergency systems (scheduled periodic testing)



NFPA 110, “Emergency Power Supply Systems”, established criteria for

automatic transfer switch testing and testing of generator sets.



NFPA 70B, “Recommended Practice for Electrical Equipment

Maintenance” – establishes criteria for low voltage (<600 Volts) and medium voltage (600 Volts – 15,000 Volts) switchgear maintenance and frequency.  This code also discusses the maintenance of equipment subject to long intervals between shutdowns including: switchgear, dry transformers, refrigerant cooled transformers and induction disk relays.


Information:

The switchgear is the top-level protection for the site’s electrical infrastructure.  Since the switchgear’s installation in 1984, a strong preventive maintenance program has kept the gear in A-1 condition.  Continued maintenance will ensure proper protection, operation and availability.

A formal procedure was developed for the shutdown and start-up of electrical service to site.  The procedure includes all switchgear, transformers, and the jacks at the on-site Progress Energy substation.  This proved to be effective to ensure a safe shutdown and start-up of equipment.

To take full advantage of the shutdown window, all spare low voltage breakers were tested and inspected prior to the shutdown.  All relays on the medium voltage switchgear were inspected, tested and calibrated after the shutdown.

Prior to shutdown, Raytheon hired a consultant to perform load testing on loads connected to the 480 V cubicle feeder breakers.  The consultant developed a proposal to adjust set points on each breaker’s trip unit programmer that reflects current load conditions.  The STAR Center made these adjustments after ATS and switchgear maintenance was complete.


Issues:

480 V feeder breaker (C7-7) is a spare breaker.  This breaker requires a new programmer.

480 V feeder breaker (C7-8) is a spare breaker.  This breaker requires a new programmer.

480 V main breaker (C8-8) that feeds Building 500 Motor Control Center had a defective programmer.  The programmer was replaced with a spare from inventory.

480 V feeder breaker (C6-17) that feeds ATS 8 had a defective programmer.  The programmer was replaced with a spare from inventory.

480 V feeder breaker (C6-6) that feeds Panel BP-14, serving Schaller and Constellation, had a defective programmer.  The programmer was replaced with a spare from inventory.

480 V main breaker (C1-20) had a jammed ‘CLOSE’ button.  It was found that the mechanism was missing two bracket screws.  The screws were replaced and the mechanism lubricated.
480 V main breaker (C7-1) had a lug failure on a control terminal block.  The terminal block was epoxied glued to the cabinet frame and allowed to cure for 24 hours before the breaker was racked-in and returned to service.
480 V feeder breaker (C4-12) feeds buss duct BD-16, serving Raytheon had a defective programmer.  The programmer was replaced with a programmer from a space cubicle breaker.  A replacement spare programmer has been ordered.
480 V feeder breaker (C4-22) feeds Panel PPF-11, serving Raytheon had a defective programmer.  The programmer was replaced with a programmer from a space cubicle breaker.  A replacement spare programmer has been ordered.

15kV west main breaker, in Area 137, had a defective coil in the lockout relay assembly.  The coil was replaced with a spare from a spare breaker.  Additional coils have been ordered to replace the spare and to add to spare parts inventory. 
Upon restoration of normal power, 480 V feeder breaker (C3-23) tripped out and would not reset.  This breaker feeds normal power to ATS 16, which feeds Raytheon’s UPS #1 and First Advantages second floor offices.  Since, power is from ATS 16, power was supplied from emergency diesel generator (EDG) #2.
Almost of a week of troubleshooting revealed that the UPS unit was shorting out internally causing either a ground fault or short circuit to a degree sensed by the cubicle breaker’s electronic trip unit.

Raytheon decided to re-feed all loads connected to UPS #1 from the new UPS located in Area 195.  The work required 5 days to complete.  EDG#2 was left running for 13 days after shutdown to supply power to both tenant services.  C3-23 was returned to normal service on 7:15 a.m. on January 12th.  Raytheon’s UPS has been abandoned in place and will be removed at a later date.
EDG#1 developed several small leaks at the front and rear seals of the diesel engine, but not enough to require corrective maintenance.

EDG#2 developed a small fuel leak at an injector port.  The compression gland was tightened and the leak stopped.  The STAR Center plans to discuss what, if any, loading is necessary to blow out any accumulated fuel oil.


Lessons Learned:

Performing testing and inspection of 480 V breakers prior to shutdown ensured project completion per communicated schedule.

Progress Energy has changed their policy regarding support to shutdown and restore power at the substation.  During normal working hours, Progress Energy will dispatch personnel as they become available to conduct switching.  Otherwise, Progress Energy will invoice an hourly rate with a four hour minimum.  This year’s cost was $200.00 to shutdown since we needed a specific time.  Start-up was performed at no charge because we waited for the next available worker.

Formal procedures to shutdown and restore power are mandatory so that qualified personnel can react to emergencies or perform shutdown activities with high confidence of success.  The procedures need to be revised to provide steps to react to special circumstances requiring alternate switching orders and connection of emergency generators by third party tenants and/or service providers.

It is necessary for staff to coordinate with Seimens to put the fire alarm system in a test mode for “TROUBLES” only every 24 hours.  It is also important to perform a global reset of the “TROUBLES” 2-3 times per day to ensure the node panels do not annunciate trouble alarms.
This year, Constellation Technology Corporation (CTC) shutdown all business operations, except for the biological labs and the Area 350X operations.  Although there is emergency/UPS power to their server room, the air conditioning is not on emergency power. The back-up Dx cooling unit must be completely checked out prior to shutdown and transferred to become the primary cooling source at least two days in advance so that any issues can be worked.  CTC complained about the 350X area being too cold, which due to lack of reheat.  If this is an operational requirement, then the STAR Center must work with CTC to install some form of heating in the back-up system.
This year, Harrod Properties provided portable emergency power generators for Forensic Technology Inc./Baxter and for parking lot lighting on Harrod’s leased property.  Concurrent and Metro PCS also brought emergency power generators to supply power during the outage.  All generators that were connected to the STAR Center’s electrical distribution were verified for rotation and physical disconnection (by disconnect switch, cubicle breaker or transfer switch).
It remains important to monitor Buildings 1200 and 1400 sanitary lift stations to ensure no overflow or drain back-up into the buildings.  In the event of an emergency, Harrod Properties has provided the STAR Center was permanently provided keys to these system’s control cabinet and control boxes.  These keys are kept in the Communication Center’s key box.  Building 1200 lift station is connected to Building 1200’s emergency generator.  Building 1400 lift station is connected to Building 500’s lift station.  Buildings STAR I, STAR II, STAR III, STAR IV and 1400 all drain into Building 1200’s lift station.

Order diesel fuel to top of one 6,000 gallon tank and be prepared to take a 2,500 gallon delivery every four days.  The total fuel consumption rate for all three generators is approximately 45 gallons per hour.  Change the fuel filter at the storage tanks prior to and after shutdown.  Verify proper operation of alarms and floats at day tanks in the Utility Building.  Check out emergency fuel transfer pump.

Connected generator loads were measured to be:


EDG#1
178 kW


EDG#2
48 kW


EDG#3
46 kW

For 600 kW of power generation capability, these loads are very small, but it is important remember that many connected loads were shutdown prior to shutdown.

Elevators #1, 2, 3, 4 and 6 are not connected to emergency power.

The cleaning of the medium and low voltage buss inside the rear of the switchgear was not part of the contractor’s scope of work.  It is necessary to increase the contract’s scope of work to include this activity.

Electric power meters are susceptible to power outages and tend to reset upon power restoration.  It is important to take meter readings prior to shutdown and immediately upon restoration of site power.

To protect equipment controllers, power down the following equipment then open equipment disconnects:  chillers, pumps with VFDs, air compressors and AHUs with VFDs.

To expedite chiller start-up, oil heaters of selected chillers are connected to emergency power.  Upon power restoration, it was noticed that the oil heater tripped the circuit breaker and the oil was cold.  This created a start-up delay.  It is important to periodically check oil temperatures during shutdown.


Action Items:

Replace 480 V feeder breaker programmers and replenish inventory.



Target Date:
February 28, 2007


Responsible Coordinator:
Paul Sacco

Replace the coil in the Lockout Relay of the Spare 15kV breaker in Area 137.


Target Date:
February 28, 2007


Responsible Coordinator:
Paul Sacco

Evaluate the requirement to install heating or connect heating to emergency power for A350X back-up HVAC system.
Target Date:
April 30, 2007


Responsible Coordinator:
Roy Stevens

Evaluate the necessity to load EDG#2 to burn off any excess fuel oil.

Target Date:
February 9, 2007



Responsible Coordinator:
Art Barker

2.
Project:
Automatic Transfer Switch (ATS) Testing and Inspection


Description:

Clean, inspect and test ATSs.  Testing included timing sequence to start the generator, switch to emergency power and return to normal power.  A total of 16 ATSs were tested.


Project Driver:

NFPA 70, Article 700, “Emergency Systems” – includes requirements for

automatic transfer switches and distribution breaker panel on emergency systems (scheduled periodic testing)



NFPA 110, “Emergency Power Supply Systems”, established criteria for

automatic transfer switch testing and testing of generator sets.



NFPA 70B, “Recommended Practice for Electrical Equipment

Maintenance”



STAR Center Preventive Maintenance Instruction (PMI) E-243


Information:

To safely perform testing and inspection of ATSs, the normal and emergency power sources must be locked and tagged out.  When both power sources are deenergized, the local areas and connected equipment fed by these power sources are blacked out and power is unavailable for the duration of the activity.  Each ATS activity extends to 30-45 minutes (barring any problems identified).

If the ATS supplies power to an uninterruptible power system (UPS), then the UPS will be operating on battery power.  If the UPS batteries are not sized to support the connected load for 30-45 minutes, equipment connected to the UPS is at risk of losing power.  It is recommended that all UPS and connected equipment be evaluated prior to every Shutdown because connected loads can change within a three-year period.  If battery life is unknown or in question, it is recommended that connected equipment be powered down in a controlled manner prior to this activity.

Information gained from previous Shutdowns was invaluable for planning and scheduling these tests.  However, as the tenants or their operations change or new buildings are built, the schedule must change to reflect their needs.  To avoid schedule conflicts with 480 V feeder breaker testing, ATS activities should take place prior to or after breaker testing.  With two trained electricians, two eight-hour days is adequate to complete all ATS activities.

Issues:

The mother board in ATS 15 has a crack in the bakelite, but no action is necessary.  There were no other deficiencies noted during the actual PM activity for this ATS.

During the sequence operational test of ATS 7, EDG#1 failed to start due to an overcrank alarm.  The alarm was reset and the test re-initiated.  The generator started on the second try.   There were no other deficiencies noted during the actual PM activity for this ATS.
Lessons Learned:

ATS testing requires the generators to start and stop several times over a two-day period.  The generators are not equipped with alternators; therefore, the batteries become stressed and could run down.  The battery chargers are a trickle charge type and are not designed to maintain a charging rate equal to this type of demand.  It is paramount to check out the start systems on each generator, especially the batteries prior to shutdown.

This year, ATS scheduling alternated connected generators to allow for reasonable charging time.  There were no instances where battery charge was an issue.

Due to a strong preventive maintenance program and relatively low operating cycles, each ATS operated within specifications and did not require any corrective maintenance.





ATS Test Results:

ATS#

Normal to Emergency(sec)
Emergency to Normal (min)
Cool Down (min)

4


8



4.0



5.5

5


6



4.0



6.0

6


8



10 seconds


5.0

7


12



6.5



9.0

9


10



6.0



6.5

10


10



3.0



6.0

11


12



10 seconds


9.0

12


12



5.5



6.0

13


5



5.5



6.0


14


8



5.0



5.5

15


10



3.5



6.0

16


12



4.5



6.0
17


5



6.0



5.0
21


5



4.0



6.0
22


6



4.0



6.0
24


5



2.5



6.0
Action Items:



None to Report

3.
Project:
6” Domestic Water Valve Installation

Description:

This is a follow-up project to complete the installation of water main valves to strategically isolate sections of the main building to accommodate localized water shutdowns for maintenance or emergencies.

Project Driver:

Best Management Practice - installation of strategic main shut-off and isolation valves to accommodate maintenance and response to emergencies.

Information:

The piping section on the east side of the main building was shutdown and drained to provide for the installation of the new valve.  Fortunately, existing isolation valves held and there was no need to close the water mains at the street.
Issues:



There we no issues associated with this project.

Lessons Learned:

The STAR Center reduced costs (volume contract and sales tax) by ordering the valve and materials directly from the supplier.  All materials were ordered and received prior to shutdown.

A contractor was hired to provide labor only.  Additionally, this project was coupled with two additional projects, which further reduced mobilization costs.


Action Items:


None to Report

4.
Project:
Condenser Water Isolation Valve Installation

Description:

The scope of this project was to install seven new 12” isolation valves in the condenser water header adjacent to the cooling tower.

Project Driver:

The cooling tower is scheduled for replacement in CY2007.  These valves are necessary to strategically isolate tower cells during construction.  The STAR Center took advantage of the shutdown window to install the valves to preclude an air conditioning outage later this year during the hot months of summer. 

Information:

The condenser water system is an open circulating water system that takes reject heat from the centrifugal chillers to the water cooling towers.  Fans and dispersing media in the cooling tower provides for evaporative cooling, after which, the water is returned to the chillers for additional cooling.


Issues:

There we no issues associated with this project.


Lessons Learned:

The STAR Center reduced costs (volume contract and sales tax) by ordering the valve and materials directly from the supplier.  All materials were ordered and received prior to shutdown.

A contractor was hired to provide labor only.  Additionally, this project was coupled with two additional projects, which further reduced mobilization costs.


Action Items:


None to Report

5.
Project:
Chiller Valve Replacements

Description:

The project scope was to replace condenser water valves connected to Chillers #1 and #3.

Project Driver:

Best Maintenance Management Practice – repair or replace leaking valves and restore system to normal operating configuration.

Information:

One condenser water valve was leaking at each chiller.  Each leak was relatively small, but required a shutdown of the condenser water system to repair.

Issues:



The project start was delayed due to the time to drain the large pipes.

Lessons Learned:

To adequately drain these pipes, much venting and time is required.  Plan activities to allow 24 hours to drain the system.
This water is chemically treated and not to discharged into the storm water system.

Action Items:


None to Report

6.
Project:
Chiller #2 Isolation Valve Installation

Description:

The scope of this project was to install four isolation valves to connect Chiller #2.
Project Driver:

Best Management Practice - installation of strategic main shut-off and isolation valves to accommodate maintenance and response to emergencies.

Information:

Chiller #2 is a new centrifugal chiller that was delivered in October 2006.  The STAR Center took advantage of the shutdown window to install the valves to preclude an air conditioning outage later this year during the hot months of summer. 


Issues:

The project start was delayed due to the time to drain the large pipes.


Lessons Learned:

The chilled water system is a closed loop system.  It is important to only drain sections of the chilled water system where work is planned by using strategically located isolation valves.  Draining the entire system can take 24 - 48 hours.  If not necessary, it is a waste of time and energy to drain the entire system.  To complicate matters further, charging the system becomes difficult due to the purging/venting the air out of the system, which can take 5 – 7 days.  To adequately drain these pipes, much venting and time is required.  Plan activities to allow 24 - 48 hours to drain the system.

This water is chemically treated and not to discharged into the storm water system.
Upon start-up, it is critical to flush and purge the air from the cooling water sections of each air compressor.  Failure to do so may lead to a condition where contaminates precipitate out of the water and coat the inner lining of the pipe and heat exchanger.  This will cause the air compressor to overheat and shutdown.
Action Items:

Replace thermostat on Air Compressor #2

Target Date:  2/13/04


Responsible Coordinator:  Roy Stevens

7.
Project:
Building 100 South Exterior Elevators and Window Washing


Description:

The scope of work included the washing of four elevators/stair towers and first/second floor windows on the south exterior of the main building.


Project Driver:



General Housekeeping


Information:

The elevator/stair towers sometimes become a refuge for pigeons, doves and other winged creatures, which creates biological waste.  The tower interior is mostly shaded, which promotes the growth of mildew.  To minimize human contact and to keep the towers in aesthetically pleasing condition, pressure washing is performed every three months or so.

The windows on the first floor are easily accessible.  The second floor windows require a personal man lift.  Even with a man lift, accessibility is an issue with daily traffic (vehicle and pedestrian).


Issues:



None to Report


Lessons Learned:



None to Report

Action Items:



None to Report
8.
Project:
Parking Lot Cleaning and Power Sweeping


Description:

The scope of this work included the cleaning and power sweeping of all parking lots and driveways on the STAR Center site except for parking lots controlled by Harrod Properties, the vacant northeast lot and northwest access road (which is currently blocked to all traffic).


Project Driver:



Good Housekeeping


Information:

Weather conditions, construction and normal traffic create an issue with dirt/soil build-up, trash and foreign materials in the parking lots and driveways.  Some of these issues create hazards to vehicles and pedestrians.  If left undone, these issues also become unsightly to our tenant employees, visitors and customers.


Issues:

None to Report


Lessons Learned:

None to Report
Action Items:

None to Report
9.
Project:
Paint Raytheon Elevator/Stair Tower

Description:

The scope of this project was to pressure wash, paint and seal the elevator/stair tower located at the Raytheon entrance.

Project Driver:

Best Maintenance Management Practice – restore waterproof integrity to the exterior surfaces.


Information:

This is the last of phase of the project to paint and seal all four elevator/stair towers.  The STAR Center took advantage of the shutdown window and reduced vehicle/pedestrian traffic to perform this activity.   

The product used is consistent with the Hydo-Stop system, which was applied to the last several roof waterproofing.

Issues:



None to report


Lessons Learned:



None to report

Action Items:


None to Report

10.
Project:
Chilled Water Piping System Leak Repairs

Description:

The scope of this project was to repair active leaks and inspect and replace suspicious components connected to the chilled water system located on the main building roof.

Project Driver:

Best Maintenance Management Practice – repair or replace leaking components and restore system to normal operating configuration.


Information:

The chilled water system delivers water from the chillers in the utility building to air handlers located at most buildings.  The water temperatures vary between 40 – 55 degrees F, which requires the pipes to be insulated.  Not all components can be insulated due to visibility and access.  Therefore, some of the component connections to the piping system become corroded and begin to deteriorate from ambient conditions.  Eventually, small leaks occur.  Most leaks are fixed as they occur.
The STAR Center took advantage of the shutdown window to inspect and replace as many suspicious components as possible.  A drawing has been generated and is on file for reference that indicates where work was performed.


Issues:



None to Report


Lessons Learned:



None to Report

Action Items:


None to Report
11.
Project:
AHU 55 Hot Water Coil Cleaning


Description:

The scope of this project was to flush hot water coils that make up the HVAC system to support Area 148, currently, Raytheon’s ON&R office area.

Project Driver:

Best Maintenance Management Practice – repair components and restore system to normal operating thermal specifications.

Information:

The area occupants have been complaining about the humidity in this area for the past 12 months.  The STAR Center staff has done all that is possible to balance water and air flow to bring temperatures and humidity within specification.  However, the flow of water through the hot water coils is impeded and greatly reducing the reheat capabilities of the HVAC system, hence, uncontrolled humidity.

The coils are located above the ceiling of the office occupants, making it difficult to access during normal working hours.  The STAR Center took advantage of the shutdown to physically remove the coils.  All obstructions and built-up contaminants were flushed from the system using an approved coil cleaner.  The system has been restored to normal operation.


Issues:



None to Report


Lessons Learned:



None to Report

Action Items:


None to Report

12.
Project:
Steam Clean Cafeteria Kitchen and Dishwashing Room


Description:

The scope of this project was to steam clean the cafeteria kitchen and dishwasher room.

Project Driver:

Good Housekeeping

Information:

Both of these areas are regularly cleaned by the cafeteria provider. However, the equipment is very close to the walls, making it very difficult to access cleaning.

Cafeteria operations were closed for the shutdown period.  The STAR Center took advantage of the shutdown to physically pull equipment from the wall and clean the equipment and surrounding surfaces using a steam generator and approved cleaner.

This work was completed using two men for two ten-hours days and in-house steam generator.


Issues:



None to Report


Lessons Learned:



None to Report

Action Items:


None to Report

13.
Project:
Area 357 Office Renovation


Description:

The scope of this project was to continue with construction activities to renovate Area 357, the new County Personnel Department Training Facility.

Project Driver:

Construction schedule to meet January 31, 2007 tenant occupancy date.


Information:

The STAR Center sometimes is required to perform tenant improvements before the tenant occupies the leased area.  In this case, construction activities were split between in-house and outsourcing.
Although, this is not a shutdown related activity, personnel without shutdown assignments were tasked to complete specific activities to meet the tenant occupancy date.

Labor and material costs for this project are not factored into this Shutdown Report.


Issues:



None to Report


Lessons Learned:



None to Report

Action Items:

None to Report

GENERAL LESSONS LEARNED

A. PLANNING & COMMUNICATION

1. Planning remains to be the key to a successful shutdown.  The staff applied lessons learned from previous shutdown activities and personal experience and established a baseline schedule to develop precursor shutdown activities.

The following is a list of lessons learned that were carried forward from Shutdown 2003 into Shutdown 2006:

a. Coordinate emergency power generator, transfer switch and diesel fuel with any/all tenants and cell tower operators.
b. Coordinate with Orange Blossom catering to move products requiring cooling/freezing to Cooler #4 or Freezer #5.

c. Conduct a pre-check of the UPS at the Industrial Wastewater Neutralization Facility (IWNF).  Be prepared to manually reset default settings on the chart recorders from mV and mA to pH and GPM.

d. Check batteries and chargers for the switchgear, generators and UPS.

e. Conduct a pre-check on the Area 350X back-up Dx cooling unit.  Transfer to the Dx cooling unit 2 days prior to shutdown to ensure proper operation.

f. Coordinate with Constellation to ensure compressed air cylinders are ordered and available in supply to last the duration of the shutdown.

g. Ensure Buildings 1200 and 1400 sanitary lift stations are on emergency power.  Monitor for proper operation during the Shutdown.  Request keys from Harrod Properties to access the manholes and control panels in the event of an emergency or get emergency contact information.

h. Coordinate with tenants to ensure their security systems are on emergency/UPS power or to power them down and physically secure their doors.  Ensure the tenants coordinate with off-site monitoring service providers.

i. STAR Center Generators – Perform load test and maintenance prior to shutdown.  Perform operational run of emergency power generators 24-48 hours prior to shutdown.  Order and receive delivery of diesel fuel to begin with 5,500 gallons.  Arrange for a 2,000-2,500 gallon delivery every three days that the site remains on emergency power.  Check Generator Loads and Fuel Consumption Rates Daily.  Change fuel filter on the main diesel supply line to the Utility Building before and after shutdown.  Verify day tank floats and alarms operate.  Inspect, test and verify that the emergency fuel transfer pump is operational.

j. Review/Revise electrical and mechanical Shutdown procedures.  Perform a dry run to Shutdown these systems.  Revise procedures again, if necessary.
k. Communicate fire alarm system shutdown with Siemens (put system on test).

l. Communicate STAR Center server shutdown with IT.

m. All tenants to secure (by powering down) all non-critical equipment and have staff available to periodically monitor powered critical equipment.

n. Securing power to equipment or a process connected to multiple services (water, air, etc) may create problems.  An example is a solenoid valve that closes with power applied, but open when power is secured.  This may cause an event where process fluids or gas leak out of the equipment or system.

o. Cooling Tower – secure fire sprinklers and compressed air to tower.

p. Switchgear - Verify that inventory spares exist for GE and ABB 480 V Programmable Relays.

q. Tools - Certify 15kV personal protective equipment (gloves, sleeves and hot-stick).  Check and verify phase rotation meter for proper operation.

2. As the Center operates as a multi-tenant facility, communications with each tenant is paramount.  This year, advance notifications began in January 2006.  July 2006 was the first tenant shutdown meeting.  Several meetings were held and became more frequent as Shutdown drew near.  The purpose of the meetings was to communicate planned Shutdown activities, preliminary schedules and to identify special tenant needs or considerations.

3. Each project was individually tracked at the task level.  This method provided detailed information for follow-up investigation and final reporting.

4. Activity scheduling was developed to minimize the requirements for tenants, under special security requirements, to require their employee(s) to be here during the Shutdown.  In Constellation’s case, a representative is required to be here to provide staff access prior to Shutdown to secure equipment, during the Shutdown for ATS testing and at the time of equipment/system start-up.
5. Any activities that require outside service providers or contractors were scheduled as far in advance as possible.  The holiday period is a time when several large facilities shutdown to perform facility maintenance.  Sometimes there is a large demand for specific service providers.  In the case of electrical switchgear activities, it is recommended to bid the work in April and secure their services by June.  In large projects that require engineering design, designs should be complete by June so that the contract bid process can take place at a normal pace and afford the contractor enough time to perform precursor work and order long lead-time materials.
6. Formal procedures to shutdown and restore power are mandatory so that qualified personnel can react to emergencies or perform shutdown activities with high confidence of success.  The procedures need to be revised to provide steps to react to special circumstances requiring alternate switching orders and connection of emergency generators by third party tenants and/or service providers.

7. The cleaning of the medium and low voltage buss inside the rear of the switchgear was not part of the contractor’s scope of work.  It is necessary to increase the contract’s scope of work to include this activity.
8. This year, ATS scheduling alternated connected generators to allow for reasonable charging time.  There were no instances where battery charge was an issue.

B. PHYSICAL OPERATIONS

1. Upon start-up, it is critical to flush and purge the air from the cooling water sections of each air compressor.  Failure to do so may lead to a condition where contaminates precipitate out of the water and coat the inner lining of the pipe and heat exchanger.  This will cause the air compressor to overheat and shutdown.
2. To adequately drain these pipes, much venting and time is required.  Plan activities to allow 24 hours to drain the system.
3. Progress Energy has changed their policy regarding support to shutdown and restore power at the substation.  During normal working hours, Progress Energy will dispatch personnel as they become available to conduct switching.  Otherwise, Progress Energy will invoice an hourly rate with a four hour minimum.  This year’s cost was $200.00 to shutdown since we needed a specific time.  Start-up was performed at no charge because we waited for the next available worker.
4. Performing testing and inspection of 480 V breakers prior to shutdown ensured project completion per communicated schedule.

5. It is necessary for staff to coordinate with Seimens to put the fire alarm system in a test mode for “TROUBLES” only every 24 hours.  It is also important to perform a global reset of the “TROUBLES” 2-3 times per day to ensure the node panels do not annunciate trouble alarms.

6. Elevators #1, 2, 3, 4 and 6 are not connected to emergency power.

7. Electric power meters are susceptible to power outages and tend to reset upon power restoration.  It is important to take meter readings prior to shutdown and immediately upon restoration of site power.

8. To protect equipment controllers, power down the following equipment then open equipment disconnects:  chillers, pumps with VFDs, air compressors and AHUs with VFDs.

9. To expedite chiller start-up, oil heaters of selected chillers are connected to emergency power.  Upon power restoration, it was noticed that the oil heater tripped the circuit breaker and the oil was cold.  This created a start-up delay.  It is important to periodically check oil temperatures during shutdown. 

ACTION ITEM SUMMARY

1.  Replace 480 V feeder breaker programmers and replenish inventory.



Target Date:
February 28, 2007



Responsible Coordinator:
Paul Sacco

2.  Replace the coil in the Lockout Relay of the Spare 15kV breaker in Area 137.



Target Date:
February 28, 2007



Responsible Coordinator:
Paul Sacco

3. Evaluate the requirement to install heating or connect heating to emergency
power for A350X back-up HVAC system.

Target Date:
April 30, 2007



Responsible Coordinator:
Roy Stevens

4.  Evaluate the necessity to load EDG#2 to burn off any excess fuel oil.

Target Date:
February 9, 2007



Responsible Coordinator:
Art Barker

5.  Replace thermostat on Air Compressor #2


Target Date:  2/13/04


Responsible Coordinator:  Roy Stevens

COSTS INCURRED

STAR Center Payroll:


Straight Time:
384.0 Hours


Overtime:
398.5 Hours


Comp Time:
  32.0 Hours

Total Payroll Cost is $ 38,503.07 
(Includes Comp Time to be taken at later date and fully burdened pay rates)

Non-payroll (Contracts and material)


Electrical PM Contract
$57,174.00


Mechanical Contract

$17,100.00


Valve Project Materials
$  7,627.00

Building 400 HVAC Project
$  1,388.62


Chilled Water Leak Mat’ls
$     853.66


Window Washing

$  1,265.00

Parking Lot Cleaning

$     465.00

Elevator Tower Painting
$  1,099.00

Diesel Fuel


$13,440.00

Rental Equipment/Fuel
$  1,543.36

Total Non-payroll

$101,955.64
Total STAR Center Shutdown Costs
$140,458.71
Estimated Post Shutdown Costs:


Breaker Programmers

$  4,000.00 


Lockout Relay Coils

$       32.00


Air Compressor Controller
$  3,000.00


Estimated Total Post Shutdown Repairs
$7,032.00
LIST OF ACRONYMS

AHU


Air Handling Unit

ATS


Automatic Transfer Switch

BD


Bus Duct

BMS


Building Management System

CM


Corrective Maintenance

CTC


Constellation Technology Corp. or Concurrent Technologies Corp.

DP


Distribution Panel

DX


Direct Expansion

EPG


Emergency Power Generator

EDP


Emergency Distribution Panel

HVAC


Heating, Ventilation and Air Conditioning

IWNF


Industrial Wastewater Neutralization Facility

KV 


Kilovolts

KW


Kilowatts

MCC


Motor Control Center

MTS


Manual Transfer Switch

NEC


National Electric Code

NFPA


National Fire Protection Agency

PM


Preventive Maintenance

PMI


Preventive Maintenance Instruction

UPS


Uninterruptible Power Supply

V


Volts
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