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City of Lake Worth Utilities
Tom G. Smith Power Plant 

Lake Worth, FL
2015 Property Survey Report

All Starr Technical Risks Agency, Inc. (Starr Tech) inspections, recommendations, statements, programs and literature contained herein are purely advisory and for the purpose of assisting insureds in the evaluation of their loss control and operational procedures.  No responsibility for management and/or implementation of loss control and operational procedures or programs is assumed by Starr Tech.  Starr Tech expressly disclaims any and all liability as to any results obtained or arising from any use of or reliance on such information. Neither Starr Tech’s right to make inspections nor the making thereof nor any report thereon nor the recipient’s compliance with recommendations, programs or literature shall constitute an undertaking, on behalf of or for the benefit of the recipient or any insured or others, to determine or warrant that any subject property is safe or healthful, or is in compliance with any law, rule or regulation.  No insurance coverage for which an application may have been submitted to Starr Tech is deemed to be approved or bound in any manner.                    (rev. 1.08)
SURVEY ACTIVITY
SURVEY DATE:
June 23, 2015
BY:


Arthur Hall, Starr Technical Risks Agency Inc.
CONFERRED WITH:
Mr. David Mulvay, Plant Manager
This report documents a resurvey of this three-unit combination natural gas/No.2 fuel oil-fired electric generating facility that was conducted by Starr Technical Risks Agency, Inc. (Starr Tech) representative Arthur Hall. 

The plant has one conventional steam unit as well as one General Electric combustion turbine generator with associated heat recovery steam generator and steam turbine generator used in combined-cycle operation and one Westinghouse combustion turbine generator used in simple-cycle operation.  Three older steam units have been decommissioned.

The plant’s fire protection features were evaluated in accordance with NFPA 850, Electric Generating Stations and HVDC Converter Stations, and Starr Tech standards. The level of fire protection systems and human element programs provided are generally good and meet current industry standards with several exceptions. 

The outstanding recommendations were reviewed and comments are indicated for each recommendation. One new recommendation for thermographic testing has been added to this report. Recommendations are presented in the order of suggested priority.  The key recommendations address: 

· Gas turbine enclosure integrity, 

· Automatic deluge sprinkler protection for the cooling towers,  

· Containment for the turbine generator lube oil storage tanks for both the S-3 and S-5 steam turbine generators and 

· The hydrogen seal oil unit for the S-3 turbine generator.

RECOMMENDATIONS

The following Risk Improvement Recommendations are made in the interest of reducing loss by fire, explosion and allied perils. They have been developed based on national codes and standards, industry best practices, and/or sound loss control judgment.  Recommendations are categorized in the following manner based on severity: 
PRIORITY: Recommendations to correct conditions that are serious enough to affect the overall level of risk to the facility or that represent an immediate potential for property and/or business income loss.  Completion of these recommendations will greatly improve the risk profile but also may require corporate support for capital expenditure. Starr Tech suggests that these items be given top priority in risk improvement planning and budgeting.  
IMPORTANT:  Recommendations to correct specific conditions to achieve and maintain a tolerable level of property protection. Completion of these items is warranted to improve existing loss control measures and to introduce fundamental loss control techniques. 

ADVISORY:   Recommendations to correct deficiencies that are maintenance in nature or that do not substantially affect the overall level of risk at the facility. These items typically address planning, procedural or record keeping issues as well as capital improvements that may not be economically justified at the present time.   Starr Tech suggests that implementation of any non-capital improvements be undertaken immediately and that systems for ongoing compliance be established. 

It is requested that written response to all items be provided within 30 days of the receipt of this report.  
PRIORITY RECOMMENDATIONS

2011-01
Combustion Turbine Enclosure Door Fan Test

The Westinghouse Model 251 combustion turbine generator is provided with a Halon fire protection extinguishing system in lieu of the conventional carbon dioxide fire protection system normally used for this type of installation.  The system would be very costly to recharge if activated by accident or prematurely.  In addition, this type of extinguishing system is not considered as efficient as a CO2 extinguishing agent for lubricating oil-type fires.

To ensure the integrity of the equipment compartments and ensure effective discharge concentrations during an actual fire event, the following should be done:

a. Door fan room pressurization tests should be conducted on all enclosures to ensure compartment tightness and integrity.

In the event the Halon system should fail to meet its concentration requirements or somehow else fail to meet the necessary protection requirements of this equipment, consideration should be given to replacing the Halon system with an automatic, total flooding, carbon dioxide (C02) extinguishing system.  The system should provide protection for all the compartments.  

The system should be designed to provide a 34% CO2 concentration in one minute and hold that concentration for 20 minutes.  Following installation, an acceptance discharge test should be conducted on the system to verify that the design CO2 concentration can be maintained for the required period.

RECOMMENDATIONS (Cont’d)
2011-02

Cooling Tower Deluge Sprinkler System

The cooling towers for Units S-3 and S-5 are wood frame towers with PVC fill.  Loss experience has shown that combustible cooling towers have burned to the ground due to failures in the gearbox and motor of the fans.  As a result, automatic deluge sprinkler protection would greatly reduce loss potentials for these towers.

Automatic deluge sprinkler protection should be provided for the Units S-3 and S-5 cooling towers.  The deluge system should be designed to provide a density of 0.33 gpm per sq. ft. below the fan deck and 0.50 gpm per sq. ft. over the combustible fill area.  Activation of the deluge sprinkler system should automatically shut down the cooling tower fans.  Cooling tower fire suppression design and installation should be in accordance with NFPA 214.

2011-03
Containment Diking for Oil Hazards 

The hydrogen seal oil unit for the S-3 turbine generator and the main lube storage tanks for Units S-3 and S-5 are not provided with containment curbing to prevent the spread of oil and potential fire. With the existing sprinkler protection and lack of curbing, it is possible that an oil fire could be pushed well beyond the area of the initial oil release involving both turbine generators. 

To reduce this possibility, containment diking should be provided around each of these units. The diked area should include as many floor drains as practical. This dike should be constructed of concrete approximately six inches in height. The dike may be ramped on either side in areas where pedestrian traffic would be common.  The dike capacity should be based on the assumption of retaining the entire steam turbine lubrication oil capacity plus ten minutes of fire sprinkler water discharging at a rate of 0.30-gpm/sq. ft. over the diked area surface.

As an alternative to providing the diking above, the existing sprinkler systems located below the turbine deck could be converted to foam water type systems.  The system should be designed to provide a 3% AFFF solution using a balanced pressure bladder tank delivery system.  The system should be capable of maintaining level foam concentrations over a full range of sprinkler water flow from a few heads to the maximum design area.  The foam supply should be calculated based on the maximum sprinkler demand to supply the system for a minimum of 10 minutes.  All piping should have a corrosion resistance ratio of a least 1.0.  Galvanized piping should not be used with AFFF.
IMPORTANT RECOMMENDATIONS
No recommendations developed within this category.

RECOMMENDATIONS (Cont’d)
ADVISORY RECOMMENDATIONS
2011-06
Automatic Fire Alarms
(revised 8-24-14)
In order to reduce the probability of an incipient fire from becoming a severe exposure, consideration should be given to the installation of a “hard-wired” smoke/heat detection system within the following areas, tied to the existing fire alarm panel in the Control Room: 
a. The 12 ft. X 25 ft. Relay Room on the turbine deck elevation 
c. Within the I & E Shop and I & E Reference Room

d. The 8 ft. X 10 ft. Blueprint Storage Room located on the S-5 turbine deck elevation

e. The second floor Maintenance Plant Shift Leader Office

This installation should be in accordance with NFPA 72 National Fire Alarm Code. 
Comment:
Automatic fire alarms have been purchased.
CHANGES

CHANGES SINCE PREVIOUS SURVEY

The City of Lake Worth has been removed from the FMPA “Power Pool” effective January 2014. A new contract with OUC has been entered into for a two year period with three one year extensions possible. Any future power requirements will either be generated on premises or purchased from the Orlando Utility Commission. The city is currently purchasing 32-MW.
The plant is currently being used on a daily basis as a peaking unit (Unit S-3). The plant foresees a greater participation into power generation with the new OUC contract in place.

There is a new Director and Engineer for the City.

STATUS OF PREVIOUS RECOMMENDATIONS
All outstanding property recommendations are still open and applicable. 
PLANNED CHANGES

GT2 is scheduled for overhaul.
The main cooling tower riser is in the process of being replaced.
SITE DESCRIPTION

HISTORY
This oil and natural gas fired utility generating station commenced commercial operation in the early 1950s with Units 1 and 2.  Unit 3 (S-3) was installed in 1966.  Unit GT-1 was installed in 1974.  Unit GT-2 and its associated Heat Recovery Steam Generator and steam turbine (S-5) were installed in 1976.  Units 1 and 2 have been completely removed along with a Unit 4.
LAYOUT
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PHYSICAL EXPOSURES

The City of Lake Worth power plant has the water treatment plant to the south, Public Works to the East, 1th Avenue South to the north and I-95 to the west.
The site is not in the takeoff or landing pattern of any airports.

SITE DESCRIPTION (Cont’d)
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Exposure Map


NATURAL PERIL EXPSOURES

FLOOD: This facility is located in Flood Zone C, placing the facility outside the 500-year flood boundary. All structures are well above the surrounding grade elevation and would not be subject to flood exposures. Flood zone location has been determined from FEMA Map Number 1202130002C dated September 30, 1982.

WINDSTORM: All buildings and structures are solidly anchored with wind resistance ratings suitable to the hazards that are to be expected.  A wind speed gauge has not been provided. This property lies within a Tier 1 county (coastal) and is susceptible to high wind conditions (Zone 4 with wind speeds between 130 – 155 mph).

This region of Florida is susceptible to hurricanes and tornados although the frequency of direct hits is relatively low compared to other areas of the state. The tornado frequency is considered to be Very High according to the Munich RE natural hazards assessment network. The windstorm design of the buildings and roof design is adequate.

LIGHTNING: Lightning poses a significant exposure in this region of the country and is rated as a Zone 2 according to the Munich RE natural hazards assessment network. Adequate individual structural grounding covers all main structures. Suitable grounding and bonding of key electrical components has been made. This protection is considered satisfactory.

SINKHOLE/SUBSIDENCE: Sinkhole and subsidence potentials are slight within this area of Florida.
SITE DESCRIPTION (Cont’d)
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EARTHQUAKE: The property is located in Earthquake Zone 0 (least likely to occur) according to the Munich RE natural hazards assessment network.

INTERNAL/EXTERNAL EXPOSURES: The facility does reside in the take-off or landing glide path of the Palm Beach County Park Airport (small, private aircraft facility 2.5 miles south west of plant) that does not create an undo exposure. 

There is an elevated roadway running along the westerly perimeter of the property.

All external exposures are considered to be light.

HAIL: There is no exceptional risk from hailstorm in this region although the property lies within the Medium Risk of Exposure according to the Munich RE natural hazards assessment network.

TERRORISM/SABOTAGE: There is no specific threat to this facility which is located in a suburban area and not an obvious target. Adequate security precautions have been put in place.

SPOILAGE/CONSEQUENTIAL EXPOSURE: Not Applicable
UTILITY INTERRUPTION: Adequate on-site power generation and battery back-up are provided to maintain plant operations during an outage.
PROCESS
PROCESS DESCRIPTION

The Tom G. Smith power plant is a 94.35-MW municipal generating facility. This single plant contains one operable steam unit (S3) and two oil-fired combustion turbines (GT-2 can run on both natural gas or oil), one of which is used in combined-cycle operation with a separate heat recovery steam generator (HRSG) and steam turbine generator (S5). The facility also has five diesel engine generators. Lake Worth Utilities is a member of the Florida Municipal Power Association (FMPA  Lake Worth Utilities pools its electrical generation facilities and its power supply requirements with Orlando Utilities Commission through Florida Municipal Power Pool (FMPP)  a number of other municipal utilities in the state and, therefore, is able to have some control in lowering the purchasing cost of electrical power from the Florida commercial electrical power companies.  
This power plant is operated only when it is more economical to supplement the normal Lake Worth electrical power supply which typically is only in the summer months.  The unit used for this generation most frequently is the GE GT-2 combined cycle unit since it has the best heat rate.  It has been averaging about 200-250 hours/year.  The S-3 steam unit and the GT-1 simple cycle unit have each averaged about 40 hours/year. As of the past two years, the average hours have significantly decreased to about 150 hours (GT2) and 15-20 hours (S3/GT1).
This plant has an outdoor boiler structure with an attached metal frame powerhouse building. The combustion turbines and the warehouse are butler-type metal buildings.  All construction appears to be in good condition.

The plant was in operation at the time of this survey and has been operating daily for the entire summer as a peaking unit.

STORAGE AND WAREHOUSING
The one-story Parts Warehouse is constructed of light non-combustible materials and contains about 20,000 sq. ft. of storage space.  The building has rack storage of metal parts in cardboard boxes to a height of 12 feet.
Automatic sprinkler system protection is provided by an ordinary hazard schedule system that is considered adequate for the hazard.  The system has been calculated to hydraulically provide 0.17 gpm per sq. ft. over the most remote 2,000 sq. ft.  This requirement is readily met by the municipal water supply.  
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PROCESS (Cont’d)

TANKAGE

No. 6 fuel oil is stored in a 360,000-gallon lube oil storage tank.  This is a steel tank positioned within a concrete dike.  No. 2 fuel oil is stored in two 120,000-gallon fuel oil storage tanks which are also positioned within the dike enclosure. A minimum of 150 feet of physical separation distance is provided with respect to other major structures or equipment.  Adequate hydrant protection is provided.
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Photo Above: #6 Fuel Oil in the Large Tank; #2 Fuel Oil in the two 120,000-gallon tanks as well as four smaller tanks.
Diesel (#2) fuel oil for use in the M units is stored in two tanks.  The tank capacities are 19,500-gallons each.  Both welded-steel tanks are located within a common concrete dike.  These tanks are provided with a foam deluge protection system.
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M Unit Fuel Tanks



      Foam Tank for Fixed Protection

EQUIPMENT AND SPECIAL HAZARDS
FUEL
Natural gas is provided by a 14-inch gas main entering the facility at the northwest side of the plant and then extending southward to what was to be the site of a new combined-cycle unit.  Although the latter unit never came to fruition, the gas line remains intact and provides gas to the S-3 boiler and the GT-2 combined cycle gas turbine.

The Unit 3 boiler turbine generator unit is fired primary on natural gas with No. 6 fuel oil as backup.  Natural gas is supplied via an estimated 8 inch main at an estimated 100 psi.  
The GT-2 gas turbine combined cycle unit is dual fired and natural gas (primary) is supplied via pipeline and is fired direct at main pressure, with secondary firing on No.2 fuel oil.   Natural gas is supplied via an estimated 8 inch main at an estimated 260 psi. 

The GT-1 simple cycle gas turbine is also fired on No. 2 fuel oil only.
The five 2 MW diesel generator units are fired on No.2 fuel oil.  There are two 19,500 gallon tanks located in a diked area.
The on-site No.6 fuel oil storage consists of 360,000 gallons located in one 360,000 gallon tank.   The No. 2 fuel oil is stored in two 15,500 gallon tanks, two 26,000 gallon tanks and one 120,000 gallon tank.  All fuel oil tanks are located in a diked area.

All fuel oil is delivered via tank truck.
STEAM GENERATORS
Unit # 3 consists of a Riley WT boiler that is natural gas/No.2 fuel oil fired, balanced draft, built in 1966, 1080 PSI at 900 deg F, has 24,239 sq ft HS, and supplies steam at 225,000 lbs/hr  to a 25 MW steam turbine generator unit.  This unit is supported by a 200 HP FD fan, and two 450 HP feed pumps with only one of two required.  All are motor driven.
The burner management system (BMS) is OEM original and is kept in good operating condition.  
The HRSG unit consists of a Vogt WT dual pressure boiler that is waste heat fired, built in 1976, 450 PSI at  825 deg F, has 63,159 sq ft HS in the HP section (90,000 lb/hr at 450 psi) and 13,158 sq ft HS in the LP section (14,500 lbs/hr at100 psi), and supplies steam to a 11.25 MW steam turbine generator unit.  This unit is supported by two feed pumps with only one of two required.  All are motor driven.  This HRSG is not equipped with duct burners.
Neither of these units has seamed high energy piping.
Jurisdictional internal inspections and certificates were found to be current.
Boiler safety valves are overhauled or tested as required during each boiler outage.  They also are subjected to hydroset testing on a 12 month basis.  
No major repairs or replacements of pressure components were reported.  All pressure part repairs are done by an “R” stamp repair agency.

The city water plant is in the City of Lake Worth utility complex adjacent to this power plant. The supply of water is dependable and originates from 17 deep-well pump units.  It is delivered to the plant via two 8 inch mains. 
Boiler water is processed via two demineralizer units with cation and anion exchangers.  Each is rated at 35 GPM and supplies boiler water to both the boiler and the HRSG units.
EQUIPMENT AND SPECIAL HAZARDS (Cont’d)
The boiler water chemistry program is a “Balanced Phosphate” program.  Water chemistry is monitored by daily water and steam grab samples or when a unit is in operation.  Boiler feed water for the Unit 3 is stored in a 4,000 gallon tank and the HRSG tank has a 12,000 gallon storage tank.  The tanks are cross connected.
The following items are sampled daily; silica, phosphate, PH, TDS, Hardness, Conductivity, Sodium, and Dissolved Oxygen.  
There were no reported chemical upsets or excursions.  

TURBINE GENERATORS
The unit # S-3 steam turbine is a Westinghouse, 25 MW, 16 stage, one case, single flow, unit built in 1966 with an inlet pressure rating of 900 PSI at 900 deg F and has a solid rotor.  This unit operates in a cycling mode.  The speed control system is an OEM original electro-hydraulic system. The Unit # S-3 generator is a Westinghouse two pole, 30 PSI hydrogen cooled, 3600 RPM, 13.2 KV, 0.85 PF, rated at 29.412 MVA, and was built in 1966.  It has a solid rotor and 18-5 retaining rings.  It is equipped with a hydrogen dryer and monitor.
The unit # S-5 steam turbine is a GE, 25 MW, 14 stage, one case, single flow, superheat, unit built in 1976 with an inlet pressure rating of 450 PSI at 825 deg F and has a solid rotor.  This unit operates in a peaking/cycling mode.  The speed control system is a Woodward 505 system installed in 2007.  The Unit # S-5 generator is a GE two pole, ATB model, air cooled, 3600 RPM, 13.2 KV, 0.90 PF, rated at 12.5 MVA, and was built in 1976.  It has a solid rotor and 18-5 retaining rings.
The GT-1 unit is a Westinghouse W251B2 model, simple cycle, single shaft, 15 stage plus 2, 5,100 RPM, oil fired, rated at 30.9 MW and built in 1974.  It is equipped with an “Ovation” PLC based speed control system installed in 1999.  It is black start capable, and is operated as a peaking unit.  The generator is a Westinghouse two pole, air cooled, automatic stator heater equipped, 3,600 RPM, 13.2 KV, 0.90 Power Factor, rated at 42.3 MVA and was built in 1974.  This generator has 18-5 retaining rings and a solid rotor. This machine is protected by a Halon 1301 automatic fire suppression system that provides protection for fuel oil piping, turbine compartment, lube oil system, tunnel bearing and generator enclosure.  The Halon system has been over-designed by at least 300% in consideration of the volume it is required to cover. Both heat and smoke detection is employed for activation. The machine is also equipped with a standard complement of controls and trips, including loss of flame, fuel valve closure, over speed, and high exhaust temperature.
The GT-2 unit is a General Electric MS 5001P, combined cycle, single shaft, 14 stage plus 2, 3600 RPM, dual fuel, rated at 20 MW, and built in 1976.  It is equipped with a GE Mark V PLC based speed control system installed in 2001.  It is black start capable.  It is operated as a cycling/peaking unit.  The Generator is a GE two pole, air cooled, automatic stator heater equipped, 3600 RPM, 13.2 KV, 0.90 PF, rated at 23.5 MVA, and was built in 1976.  It is operated as a peaking unit.  This generator has 18-5 retaining rings and a solid rotor. This machine is protected by a CO2 automatic fire suppression system that provides protection for fuel oil piping, turbine compartment, lube oil system, and generator enclosure.  Both heat and smoke detection is employed for activation.  The tunnel bearing is also protected by the CO2 system.  The machine is also equipped with a standard complement of controls and trips, including loss of flame, fuel valve closure, over speed, and high exhaust temperature.
EQUIPMENT AND SPECIAL HAZARDS (Cont’d)
DIESEL GENERATORS
Units M1 through M5 are General Motors, Model MP38A, 2,300 HP, V-16, Heavy Duty; 900 RPM, diesel oil fired, and built in 1965.  Each is operated as a peaking unit.  Each generator is an Electro-Motive 4 pole, air cooled, 900 RPM, 4.16 KV, 0,9 PF, rated at 2,500 KVA/2,000 KW and were built in 1965.
Each diesel engine and generator set is positioned within a self-contained steel enclosure equipped with heat detection.  The five units share a common control cubicle that is protected with a total flooding Halon fire suppression system.
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 Units M1 – M5
FLUE GAS SYSTEMS

The exhaust gases from the S-3 boiler are routed through a Ljungstrom vertical-type air pre-heater to a high carbon steel stack.  There are no bag houses or precipitators.  The pre-heater is equipped with a manual water-washing system.  GT-1 is equipped with integral steel stack while the exhaust gases for GT-2 are directed through the S-5 HRSG to a steel stack.

Each of the units is equipped with a continuous emissions monitoring system (CEMS) installed in a small pre-fabricated structure near the applicable stack.  All of the CEMS structures are equipped with smoke detection. 
CONTROL & PROTECTION
Boiler controls, burner management controls, boiler water level systems, and boiler trip systems are tested and calibrated every 12 months.  
The S-3 boiler and the HRSG are not equipped with ASME recommended water induction protection. 
The S-3 and S-5 steam turbines are equipped with Bentley Nevada continuous vibration monitoring.  The GT-1 and GT-2 combustion turbines are equipped with OEM original continuous vibration monitoring systems.  Trip and alarm set points for these units were not available for review. 

The steam turbine units are scheduled for over speed trip testing and records from the last over speed tests were located.  The combustion turbine units are also not subjected to regular overspeed testing either by actual or simulated testing and no records could be located from the last testing.  
Steam turbine valves are tested when the unit operates and every 12 months.  
Turbine lube oil pressure, bearing oil pumps and lube oil switches are currently tested when a unit operates.  
Combustion and Steam turbine lube oil is tested quarterly but the records were not available for review. 
EQUIPMENT AND SPECIAL HAZARDS (Cont’d)
The GE combustion turbine is placed on the ratchet for 1 hour per day when not being used. The Westinghouse combustion turbine is kept on the turning gear shuts down when temperature normal after operation, and tested weekly  when not being used.

Turbine lube oil is supposed to be tested monthly but the last testing was done in June 2010 with satisfactory results.
TRANSFORMERS
The GT-1 GSU is a GE, 13.2/138 KV, 44.8 MVA, 650 KV BIL, OA/FOA/ FA, and built in 1974. It was subjected to a complete re-wind in 2010.  This transformer has 6,800 gallons of mineral oil with adequate separation.
The GT-2 GSU is a RTE/Asea, 13.2/138 KV, 44.8 MVA, 650 KV BIL, OA/FOA/FA, and built in 1976.  This transformer has 5,710 gallons of mineral oil with adequate separation.  This transformer steps up the output from both the gas turbine and the SC-5 steam turbine.
The SC-3 GSU is an Allis Chalmers, 13.2/26.4 KV, 30 MVA, 350 KV BIL, OA/FOA/FA, and built in 1969.  This transformer has 2,605 gallons of mineral oil with adequate separation.

The diesel units 1-5 GSU is an Allis Chalmers, 4.16/26.4 KV, 12.5 MVA, 350 KV BIL, OA/FOA/FA, and built in 1965.  This transformer has 1,885 gallons of mineral oil with adequate separation.

Oil screen and DGA testing was last done on these units in August 2014.
The dates and scope of the last electrical testing for these units were not available.
STATION SERVICE BATTERIES
The GT-1 and S-5 station batteries are lead-acid and were new in 2008.  The GT-2 and S-3 station batteries are lead-acid and were new in 2004.  The GT-2 batteries were replaced in 2015.
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The age of the diesel generator station batteries could not be determined as no records were available.

The scope of PM activities and dates of service on these station batteries was not available. 
MANAGEMENT PROGRAMS

ORGANIZATION AND STAFFING
The plant has a border-line breakdown maintenance program.  It was reported that the maintenance budget has been greatly reduced in the last couple of years as was staffing.  It was reported that there are only 2 people dedicated to maintenance activities (an electrician and a welder).  That means that most other maintenance is being done by the operators whose staffing has also been reduced.  The actual number of full time employees has been reduced to 16 through normal attrition with no new hires expected. At least two full time personnel are scheduled for retirement this year further reducing staffing levels. With increased production and decreased staff the plant is encountering increased overtime expenditures and potentially overtaxing staff personnel.
INSPECTION, MAINTENANCE AND MECHANICAL INTEGRITY
Management:  The facility was using “NaviLine” a computerized maintenance management system (CMMS) which has been replaced with a work order program called “Naviline”.  This new program is basically a work order and inventory control program that the City of Lake Worth uses for all of its departments.  It is not designed for power plant maintenance and the staff at the plant is having trouble adapting it to their use.  The database components of each program are not compatible and the City IT department is attempting to develop software that will translate the data from one program to the other.  In the interim, PM activities have to be manually entered or just kept on paper.
Electrical:  There is no formal, detailed electrical testing program at the facility that is administered and managed by plant maintenance personnel.  The scope of inspections and testing was not available nor were any records.  A certified electrician is on site during the day shift and on call at other times. 

Electrical infrared scan inspections are conducted on a scheduled basis with results available for review. 

Motors driving boiler fans, and feed pumps are inspected, cleaned as required, and electrically tested as needed. 

All 15 KV, 4.16 KV, and 480 VAC relays were reported to be tested and calibrated every three years with the last testing being done in 2009 but no records were available. 
All battery rooms and batteries were clean and the batteries appeared clean and in good condition.  Details of the station battery PM program were not available nor were there any records made available for review. 
The plant grounding grid was subjected to testing in 2010 with satisfactory results as reported.  No records were available for review. 
Vessels and Piping:  In 2013 there was an attemperator failure which quenched the super-heater inlet header, causing widespread embrittlement & cracking. The plant chose to replace the header rather than repair the old header; a more expensive option, but safer and more beneficial to the plant.

There is no program to inspect the auxiliary piping systems for flow accelerated corrosion.

The main condenser and process pressure vessels are inspected by visual means on an annual basis.  
No major repairs or replacements of pressure components were reported except as noted above.  All pressure part repairs are done by an “R” stamp repair agency.
MANAGEMENT PROGRAMS (Cont’d)
The unit DA tanks are not on a scheduled inspection and NDE program. 
Relief Valves:  Boiler safety valves were overhauled or tested as required during each boiler outage.  Plant header steam safety valves and feed water heater valves are sent out for testing and overhaul as needed.  

Rotating Equipment:   Both combustion turbines are equipped with continuous vibration monitoring with alarm and trip capability.  The steam turbine generators are also equipped with continuous vibration monitoring with alarm and trip capability.    
Feed pumps and fans along with the motor drives do not have installed vibration monitoring in place, and there is no scheduled vibration monitoring being done.  Vibration is checked only when a problem is evident.
Dismantle/Disassembly Schedule:  There appears to not be any set schedule for dismantle inspections of the steam turbines since no information regarding this or records were provided to determine if there is a schedule.
The S-5 steam turbine was subjected to a full dismantle inspection in 2007 and it is assumed that an overspeed trip test was conducted though no records were available for review. 
The S-3 steam turbine had a pulled case inspection in January 2006 but no records could be located to determine what conditions were found.  It was reported that it is on schedule to be dismantled in 2012, but it was also scheduled for the same dismantle in 2010 and was deferred then. 
The GT-2 was subjected to a borescope and hot gas path (HGP) inspection in September 2011, partly to address a problem with the #2 tunnel bearing which was replaced at that time and additional RTD temperature monitoring was installed. 
The GT-1 was subjected to a borescope inspection in October 2010 and an HGP was reported to be on the schedule for the later part of 2012. 
The M-4 diesel generator unit had the generator sent out for a cleaning, dip, bake and electrical test done in March 2012. 
The M-1, 2, 3, and 5 diesel generator units are reported to be scheduled for full dismantle inspections in the 2nd or 3rd quarter of 2012.  It is not known if the generators will be sent out for testing or may just be tested in place. 
MANAGEMENT PROGRAMS (Cont’d)
SAFETY PROGRAMS
Operator Training and Procedures:  Operating procedures are kept in the control room in a book.  Updates are made by plant supervisors and revisions to procedures are documented.  Operators have complete authority to shut down a unit if the need arises. 
There is a semi-formal operator training program in effect here.  New employees receive safety and general hazards training with refresher training for all employees held on an annual basis.  Operator qualification is informal and there is very low turnover.  Operator manuals are updated regularly and contain detailed procedures for normal and emergency procedures. 
Housekeeping:  Housekeeping was noted to be good throughout the plant.
PROTECTION
Fire protection water is supplied by several 8-inch connections to a 36-inch city water main from the adjacent water treatment plant.  Fire extinguishers and yard hydrants are strategically located throughout the entire facility.  Water supply reliability is considered excellent. Smoking is allowed in designated areas only.

The No. 2 fuel oil tanks are located in a common dike with the M (diesel) units.  The tanks are provided with a foam deluge protection system to keep them from exposing the adjacent substation and the M units.

There are five GM diesels, each rated at 2 MW and used in peaking service.  These units are each within a self-contained steel enclosure; the five units share a common control cabinet.  The control cabinet has a total flooding Halon system to protect it.  All units have heat detection and all piping is welded. 

GT-1 is equipped with a Halon 1301 automatic extinguishment system while GT-2 is equipped with a CO2 automatic extinguishment system. Both systems provide coverage for the fuel oil piping, turbine compartment, lube oil system, and generator enclosure. The CO2 system has an initial discharge and slow release to maintain concentration levels while the Halon has been over-designed by at least 300% as to the volume required to be covered. There are questions regarding the retention ability of the cabinetry into which the inert elements would be discharged. Tightness testing has been recommended.
[image: image11.jpg]SPRINKLER SYSTEM DATA

FROTECTION REQURENENT:
) (®) © () @ 0]

Oeaupaney o Tl powamoUse | URTS underdeck | URE3 bearings | Unis beanings | GTT Transtormer | G2

Gommodity Class underdeck Transforme:

Frotecion  Sandard | NFPA TS0 TFRRTE0 TFRRTE0 TFERSE0 TFEREED WFPASE0

Used

Densiy Tea TI0T DI EEEOCY REECEY PR [PETEY

Fiose (gom] 50 0 50 50 50 50

PROTECTION AVAIABLE

Taerty System. o e £ = ® =

Area, Building, Etc

TaeriTy Schedurs o7 | 0303000 T ErrTy EEEny EEEoy Ty

Density  Area

GPVE PSI@ BOR [ T8 T T ST T5e%T Eil[Ek]

FOSE (gpm) 500 500 50 50 50 =0

WL Ory it e Brescion preacion Genge denvge

or Other Type

Date of Tslsion T i 775 78T [ £

Sze& Temp offiead | T2 Imch 288 | T2 Imeh 28 T2 e 25 RIS WA= ALY

s or Center e e Toop Toop

Feed or Grid

Tomber o7 T T 3

Heads perLine

AreaTHead (sa B | 100 o0 T o T





A hydraulic analysis of the Parts Warehouse sprinkler system yielded a density of 0.17 GPM/sq. ft. over 2000 sq. ft. vs. 0.17 GPM/sq. ft. over 2000 required. The system requires 443 GPM at 49 psi.
FIRE ALARM SYSTEM

All fire alarms (sprinkler system, pull stations, detection systems) signal to a central control panel that is constantly attended as well as offsite to a central station (United Fire).

PROTECTION (Cont’d)

TESTING, INSPEDCTION & MAINTENANCE

Maintenance of fire protection equipment is conducted by a combination of an outside contractor and plant personnel. The contractor visits quarterly. The monthly visual inspection of control valves and risers is being performed by plant personnel.
PASSIVE PROTECTION

The entire building is provided with closed circuit TV. The property perimeter is fenced and provided with adequate site lighting. Property access is through a card key gate system.

PUBLIC FIRE DEPARTMENT
The primary response is from the City of Lake Worth Fire Department. This is a well-staffed and equipped department within two miles of the facility. The department is rated ISO 4. The Fire Department visits the facility on an annual basis.
MUTUAL AID

Assistance is available from multiple small towns in close proximity to this property.
UTILITIES

ELECTRICITY

Power is generated at 13.2 KV and is stepped up to 138 KV for GT-1, and GT-2/S-5.  Power is generated at 13.2 KV and stepped up to 26.4 KV for the S-3 unit, and power is generated at 4.16 KV and also stepped up to 26.4 KV for the M-1 to M-5 diesel generator units.  The 26.4 KV power is either sent to the local grid or stepped up to 138 KV for grid distribution.
When not generating power, this station buys power at 13.8 KV from the local grid.
AIR & INERT GASSES

Compressed air is used through-out the plant and is supplied by multiple and redundant air compressors.
PROCESS WATER

The city water plant is in the City of Lake Worth utility complex adjacent to this power plant. The supply of water is dependable and originates from 17 deep-well pump units.  It is delivered to the plant via two 8 inch mains. 
RISK INFORMATION
REPORTED VALUES

	Buildings:
	$
	60,903,301

	Machinery/Equipment:
	$
	0

	Stock:
	$
	3,994,,000

	TOTAL PD:
	$
	64,897,301

	Business Interruption:
	$
	

	Extra Expense:
	$
	

	TOTAL BI/EE
	$
	   0

	TIV:
	$
	64,897,301


VALUATION DISCUSSION

Values appear to be in line with the reported values.
BUSINESS INTERRUPTION DISCUSSION

The MFL object is the GT-1 simple cycle gas turbine generator.

Current operational profile and power demand does not require this unit to operate more than on the rare occasion.

The critical unit is the GT-2 combined cycle unit which operates infrequently as well, less than 150 hours per year.

Loss of this unit would not result in any BI exposure since ample reserve capacity exists and consists of the S-3 Boiler/Turbine/Generator unit, the GT-1 simple cycle gas turbine unit, and any or all of the five diesel generator units.
LOSS AND INSPECTION HISTORY
LOSS HISTORY
	Date
	Description
	$ Loss
	Changes/Precautions Taken

	
	See below
	
	

	
	
	
	


On December 2000, a fire in the wind box of Unit S-3 occurred requiring the unit to be shut down for repairs.

Unit S-3 is a Riley OD 1 type boiler. This unit is capable of producing 225,000 pounds of superheated steam at 900 psig firing either natural gas or oil in the Riley series #81 flare type burners.

Upon inspection following the event there was no evidence found of fuel oil impinging or coking around and in or on any of the burner throat refractory areas. It is suspected that the root cause of the loss was that the oil gun tip assembly of Burner #2 might have been loose and not torqued to the proper specifications. This was probably the source of the fuel oil that leaked into the wind box. The DCS logs indicate that the unit was firing on oil only.

Both the wind box front and rear walls exhibited substantial heat damage. The distortion was primarily at the upper wall and at burner elevations in the center of the unit. The support channel iron around the center burners was in need of replacement.

The total estimated cost of repairs is $90,000.

The 1966-vintage 225,000-pph Riley boiler (S3) experienced a tube failure in 2006 due to oxygen corrosion and fatigue cracking. A lap patch was installed by the plant’s maintenance department that is not in accordance with the State of Florida Boiler Regulations and the National Board Inspection Code (NBIC).  This resulted in a code violation and has since been completely repaired in accordance with the NBIC and State of Florida codes.
INSPECTION HISTORY
	Date
	Personnel
	Comments

	6/27/12
	A H Hall
	Resurvey

	7/23/13
	A H Hall
	Resurvey

	8/21/14
	A H Hall
	Resurvey

	6/23/15
	A H Hall
	Resurvey


APPENDIX 1
Major Equipment Summary
STEAM GENERATORS

	BOILER/HRSG
	Unit 3
	Unit 2 HRSG
	
	

	Manufacturer
	Riley
	Vogt
	
	

	Type
	WT
	WT
	
	

	Steam Temp. (F
	900
	450
	
	

	Steam Pressure(s) psig
	1080
	625
	
	

	Lbs. Of Steam/Hour
	225,000
	90,000
	
	

	Lbs. Of Coal/Hour
	
	
	
	

	Burner Arrangement
	4/2/Front
	
	
	

	Pulverizers
	
	
	
	

	Fans
	2
	
	
	

	Feed Pumps
	2
	2
	
	

	Duct Burners Installed
	
	
	
	

	Burner Front Protection
	N
	N
	
	

	Last outage 
	4/10
	4/10
	
	


TURBINE GENERATORS

	TURBINE
	S-3
	Unit GT-1
	Unit S-5
	GT-2
	

	Manufacturer
	WEST
	WEST
	GE
	GE
	

	Year
	1966
	1974
	1976
	1976
	

	Size (MW)/Model
	11.25
	30.9
	25
	MS6001B 23.5
	

	Type
	ST
	GT
	ST
	GT
	

	No of Casings
	2
	2
	3
	
	

	Service Status
	Load Follow
	Load Follow
	Load Follow
	Peaking
	

	Voltage
	13.2
	13.2
	13.2
	13.2
	

	Speed, RPM
	3,600
	3,600
	3,600
	3,600
	

	Stator Cooling
	30 psi Hyd
	15 psi Hyd
	30 psi Hyd
	Air
	

	Cooling
	
	
	
	
	

	Temp & Pressure
	
	
	
	
	

	Inlet Air Cooling
	
	
	
	N
	

	Last Dismantle
	6/03
	4/03
	3/07
	12/04
	


APPENDICES (Cont’d)

TRANSFORMERS

	TRANSFORMERS
	RATING
	OIL CAPACITY
	VOLTAGE In/Out
	PROTECTION

	GT-1 GSU
	44.8
	6800
	13.2/138
	N

	GT-2 GSU
	44.8
	5710
	13.2/138
	N

	SC-3 GSU
	30
	2605
	13.2/26.4
	N

	Units  1-5 GSU
	12.5
	1885
	4.16/26.4
	N

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


APPENDICES (Cont’d)
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