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Spokane Waste to Energy Facility

Inspection Report
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SECTION 1.0 
executive Summary
1.1 Purpose
HDR Engineering, Inc. (“HDR”) is pleased to submit this facility condition inspection report to the City of Spokane, Washington (the “City”) in connection with the 800 ton per day (tpd) mass-burn waste-to-energy facility (the “Facility”) providing waste disposal services for the Spokane Regional Solid Waste Management System (the “System”).  

1.2 Findings
Based on the Facility performance data, the Operator appears to have met the contractual Performance Standards related to processing throughput, energy output and ferrous metals recovery. However, there has been a noticeable drop in the electric generation and increase in the amount of forced or extended scheduled outage durations need to maintain the Facility.  Although this is consistent with other facility operations, it is an indication of deterioration in key operating components which require increased maintenance efforts and the need to start planning major refurbishments of the critical system components necessary to extend the life of the Facility.
A number of Facility Maintenance Issues are listed in Section 3 of this report. We consider that several of these areas are in severely deteriorated condition, and represent the need for a near term action plan to bring the affected areas into compliance with general standards of maintenance and repair. Critical issues include: 

· Residue Building repairs including all structural components; thermal insulation and siding; electrical systems; ash conveyors and concrete bunkers and push wall areas; add dust control system

· Scrubber: replace flooring in penthouse; vessel seals; siding; and repair and protect structural components; repair thinned vessel sections 

· Lime Slaker: increase daily maintenance and clean and inspect steel surfaces

· Fly Ash Conditioning: repair steel corrosion on structural and equipment supports; replace damaged siding with fiberglass reinforced plastic to reduce corrosion; repair dust control system

· Ash Conveyor Gallery: evidence of corrosion on steel members, cable trays and conduits; consider replacing siding with fiberglass reinforced plastic

· Cooling Heat Exchanger: need permanent fix for sagging cooler frame supported by temporary shoring; use of external evaporative cooling suggests under-sized unit
· Refuse Cranes: needs major refurbishment of the rails, trolley, control cab and control, crane festoon

· Stack Breeching: need to replace the expansion joints at stack transition and repair insulation and lagging on ductwork

· Stack: Needs painting and crack repairs

· Electrical System: Cleaning, repair, replacement, and removal of abandoned electrical equipment and raceways in the Ash Conveyor areas and Ash Building.

· Turbine Deck VFDs: Continue improvements in cleaning and maintaining the VFD enclosures.  

A long term plan major capital improvements, repairs and replacements needs to be developed to address the vulnerable areas identified. In our opinion, capital improvement projects should be evaluated and scheduled in the following areas:

· the entire furnace waterwall area above the refractory zone is a strong candidate for near term replacement with Inconel overlay membrane wall panels up to the furnace roof
· the near term replacement of ash dischargers which operate in a severe duty environment resulting in thinning metal

· the ash conveyor system is approaching an end to its useful life and major conveyors are candidates for selective replacement or extensive renewals of chains, flights, drive mechanisms, etc.

· critical sub-systems controlled by Programmable Logic Controllers which are subject to near term obsolescence and need to be replaced

· the existing ABB Bailey Control System panels have not been updated and should be evaluated for replacement. Until such time the adequacy of spare parts inventory should be carefully monitored

SECTION 2.0 
INTRODUCTION

2.1 Purpose
HDR Engineering, Inc. (“HDR”) is pleased to submit this facility condition inspection report to the City of Spokane, Washington (the “City”) in connection with the 800 ton per day (tpd) mass-burn waste-to-energy facility (the “Facility”) providing waste disposal services for the Spokane Regional Solid Waste Management System (the “System”).  

The City of Spokane is responsible under the Comprehensive Solid Waste Plan and an Interlocal Agreement with Spokane County for solid waste management in Spokane County. Since the System’s Service Agreement with Wheelabrator Spokane Inc. (WSI) for the operation and maintenance of the Facility will be expiring in November 2011, the System desires to determine the condition of the Facility and identify issues regarding necessary improvements that may need to be addressed in any future operational contract negotiations. The System has asked HDR to conduct an inspection of the Facility to assess the condition and review WSI operation and maintenance plan for the sunset years of the agreement and identify specific performance requirements that should be completed by WSI prior to the expiration of the Service Agreement.

SECTION 3.0 
iNDEPENDENT eNGINEER’S oPINION

3.1 General Facility Description

The Facility is comprised of two nominally-rated 400 ton per day (“tpd”) mass-burn combustion units and ancillary equipment capable of processing a guaranteed 248,200 tons per year (“tpy”) of mixed municipal solid waste. The Facility includes a 26-megawatt (“MW”) turbine generator. The electricity is transmitted to Puget Sound Energy, Inc.  through power transmission lines owned by Avista Utilities, Inc.  

3.2 Facility Performance

In accordance with the Service Contract the Operator is required to operate and maintain the Facility in a manner consistent with the generally-accepted engineering, operation and maintenance practices and procedures for a mass-burn waterwall boilers and steam and electric generating facilities and in a manner capable of achieving certain Performance Standards which include the following:
a) Process 248,200 tons per year of Acceptable Waste with a higher heating value between 3,800 and 5,500 Btu per pound (the Guaranteed Facility Capacity )
b) Generate 505 kWh per ton of electricity when burning Acceptable Waste with a higher heating value between 3,800 and 5,500 Btu per pound with zero steam extraction and net of in-plant use. (the Annual Average Net Electric Output)
c) Recover ferrous metals at a rate of 9,240 tons per year, assuming 6% of the Acceptable  Waste is recoverable ferrous metals
3.2.1 Processing Throughput

Seven years of performance information was reviewed and summarized. Table 2 below contains the Facility’s throughput data summary for calendar years 2002 through 2008. As can be seen from this data, the Operator has had no problem in meeting the throughput guarantees in the Service Contract and has exceeded these criteria by as much as 12% in certain years. The calculated Higher Heating Value (Btu per pound) of the processed waste has fluctuated in a range between ~4,800 to ~5,275 on a monthly basis, but generally averaged on an annual basis at approximately 5,000.
Table 1- Facility Throughput
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2002 274,289 77,106 28.1% 12,362 145,982 532 93.9%

2003 265,283 77,708 29.3% 10,453 125,700 474 90.9%

2004 278,213 85,107 30.6% 9,008 148,587 534 95.0%

2005 276,999 88,907 32.1% 8,559 147,323 532 94.9%

2006 275,291 82,272 29.9% 8,377 141,330 513 94.3%

2007 270,220 77,953 28.8% 9,697 141,748 525 92.5%

2008 251,976 71,092 28.2% 8,428 128,131 509 86.3%


Notes:
(1) Waste Processed is comprised of all Waste Received at the Facility minus the waste that is characterized as “unburnable”.  

(2) Residue after ferrous recovery on a wet basis  
(3) Power produced net of in-house usage and sold 

(4) Reported on an annual average.

(5) Facility capacity factor is the processed waste as a percent of rated capacity reported on the calendar year basis
3.2.2 Power Production
The historical power production has generally been maintained well above the Performance Standards except for the year of the 2003 turbine inspection. However, there was noticeable drop in the per ton generation in the last two years, which is likely due to the increased downtime for Boiler No. 1 that occurred in those years. This was particularly significant in 2008 due to a turbine outage caused by extended cold iron scheduled outages.
3.3 Facility Condition
In the course of preparing this report, HDR reviewed recent Facility maintenance records and outage reports, turbine inspection reports, performed an on-site inspection, interviewed WSI staff and System staff. 

3.3.1 Maintenance and Outage Records
A review of Operator’s reported planned and forced outages over the last 7 years, as shown in Table 2, indicates that Boiler No. 1 has had a relatively high outage history over the last couple of years but Boiler No. 2 has generally performed better. The turbine appears to have operated relatively maintenance free but last major turbine inspection was performed in 2003 and is due for re-inspection within the next two years. 
In 2008, both boilers had extended scheduled outages to address maintenance issues. The Operator practice of cold iron outages during scheduled outages resulted in doubling the turbine outage hours in 2008 and had a significant negative impact on total energy sales.
Table 2 – Outage Summary
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2002 473.8 94.59% 447.0 94.90% 118.1 98.65%

2003 584.8 93.32% 690.5 92.12% 1312.3 85.02%

2004 444.9 94.94% 593.5 93.24% 37.1 99.58%

2005 433.8 95.05% 690.5 92.12% 155.2 98.23%

2006 1016.6 88.39% 621.4 92.91% 220.1 97.49%

2007 934.5 89.33% 831.9 90.50% 365.7 95.83%

2008 1102.3 87.42% 1258.0 85.64% 729.0 91.68%


3.3.1.1 Electrical Caused Outages

Review of the record of outages identified outages due to electrical control systems and power distribution equipment and systems. Further review establishes that there are more and longer control system caused outages than those caused by electrical power distribution equipment and systems.  A number of the electrical power distribution outages are actually electrical utility caused outages due to lightning and other storm related causes. The following is a summary of the instrumentation and control outages: 

Table 3 - Instrumentation and Control Outages

	Year
	Sched/
	Outage
	Outage
	Outage

	
	Unsched
	Quantity
	Hours
	Reason

	2003
	Unsched
	2
	9.3 & 55.2*
	Stoker SCP & TRi-SEN Ctls*

	2004
	Unsched
	3
	2.3*, 2.5, & 14.2
	PCU-5 Mods*, PCU-1 communication failure, & Speed Controller

	2005
	Unsched
	3
	0.8, 170.8*, & 5.2 
	PCU-4, DCS Upgrade*, & PCU-1 Mod & 3 backup

	2006
	
	0
	
	

	2007
	Unsched
	5
	1.6, 3.5, 3.0, 0.5, & 4.7
	PCU-5 & 3, T/G trip & Tri-SEN lockup, Tri-SEN Sys, Turbine trip Set point adjustments, & Bailey Module 4 & 6 water intrusion 

	2008
	
	0
	
	

	Notes:
* Combined as continued outage due to same outage reason.


The number of Instrumentation and Control caused outages has decreased over the last few years as there were none in 2006 and 2008.  Additionally, some of the outages in 2007 were caused by installation problems, not the actual controls.  We have combined some of the outages in the earlier years as these outages were defined separately, but were actually the same problem, continuing for multiple labor groups.
The Tables 4 and 5 below provide a summary of the inside-plant and outside-plant power outages: 

Table 4 - Inside Plant Power Outage

	Year
	Sched/
	Outage
	Outage
	Outage

	
	Unsched
	Quantity
	Hours
	Reason

	2003
	
	0
	
	

	2004
	Unsched
	4
	0.8, 5.4*, 13.7*, & 6.7
	VFD Hi Temp, PCU-1, Cooling Fan Vibration Sw*, Boiler #2 tie to Wahlco U2A*, & Boiler 1 shutdown on Fan Bearing Vibration

	2005
	
	0
	
	

	2006
	
	0
	
	

	2007
	Unsched
	1
	18.7
	Boilers exceeded sched outage – 13.8kV Swgr and 115kV Xfmr bushing repairs – Replace in October

	2008
	
	0
	
	

	Notes:
* Combined as continued outage due to same outage reason.


Table 5 - Outside Pant Power Outages

	Year
	Sched/
	Outage
	Outage
	Outage

	
	Unsched
	Quantity
	Hours
	Reason

	2003
	
	0
	
	

	2004
	Unsched
	1
	1.1
	AVISTA lost a Silver lake Transformer – Transm Grid Interruption

	2005
	Unsched
	2
	6.3* & 12.6*
	Black start, AVISTA lost 115kV T/L due to storm* & 2nd black start, AVISTA lost 115kV T/L.

	2006
	Unsched
	1
	5.8*
	Black start, AVISTA lost T/L due to storm*

	2007
	Unsched
	1
	39.8
	Black start, due to storm*

	2008
	Unsched
	1
	5.3
	Black start, AVISTA lost T/L due to storm*

	Notes:
* Combined as continued outage due to same outage reason.


The number of inside-plant power caused outages was not significant.  The highest outages occurred in 2004 which included four events.  Most of these outages were caused by equipment failures that caused the power to shut down, including over temperature, fan vibration, and bearing vibration.
The outside-plant power outages were electrical utility caused.  There has been an average of one utility caused outage per year ranging from 5.3 to 39.8 hours.
3.3.2 On-Site Observations
Based upon on-site inspections performed during the week of September 29, 2008, HDR has identified several areas and components of the Facility which require increased attention and maintenance or renewal/replacement. Photos documenting the condition of various components at the time of inspection are provided in the attached Exhibit. The following areas fall into that category:

3.3.2.1 Residue Building
The Residue Building is in generally poor condition throughout.  The building’s steel superstructure, including exposed columns, beams, roof purlins and siding girts are corroded.  Refer to Photographs 60 through 73 for specific examples.  In our experience, this pervasive corrosion will accelerate due to the loss of protective coatings on the exposed steel and the corrosive nature of MSW ash and scrubber residue, phosphoric acid stabilization chemicals and the moist atmosphere.  There is already evidence of structural failure of ceiling supported equipment including light fixtures, cable and conduit supports, etc.  Such failures represent safety hazards to anyone working in the building.

Thermal insulation integrity is breached in numerous places on the walls and ceilings. Such locations are subject to increased corrosion during cold weather, in particular.  Building electrical systems are in poor condition, with examples shown of abandoned and loose unsupported equipment and cables, heavily corroded conduits and conduit supports, failed emergency light fixtures, light fixtures supported by chain wrapped around structural beams, etc.  In our experience, PVC coated conduit should be used for replacement of failed galvanized steel conduits currently installed throughout this area.  Additionally, abandoned electrical equipment, conduit, and cable should be removed.

The steel structural components should be thoroughly cleaned of ash residue and dirt, preferably by vacuuming.  The steel structures should be thoroughly sand blasted or wire brushed down to “white metal” and inspected member by member for structural integrity.  Repairs or replacement of members damaged or thinned beyond acceptable levels should be undertaken.  Following repairs, the exposed steel should be primed and finish painted with an approved coating system suitable for the environment, such as a two coat epoxy system.

Due to the need to continue operations in the building, on-line repairs need to be performed by isolating small areas and working within temporary enclosures.  In light of the current operating mode of simultaneous planned boiler shutdowns three times per year, more extensive repairs may be made during such plant downtime periods.

Concrete repairs are also required to bunker and push wall areas, as well as floor areas.  Numerous cases of exposed reinforcing rods represent safety hazards.

Portions of the inclined belt conveyor immediately upstream of the grizzly separator have heavily corroded side walls, leading to unsupported and failed belt skirting.  Numerous belt rollers appear to be nonfunctional
 due to ash buildup or support corrosion.

All areas of damaged or missing insulation should be restored. Siding replacements may be warranted in certain areas with heavy corrosion.

Finally, an operable dust control system should be employed and maintained continuously.

3.3.2.2 Scrubber Penthouse Areas. 

Refer to Figures 43 through 50.  The Spray Drier Absorber (SDA) penthouse level houses the lime slurry, dilution water and atomizing air distribution equipment, and the spray nozzles.  It is a simple structure with checker-plate steel flooring and metal siding, and is common to both SDA’s.  The metal flooring is extensively warped and corroded such that drainage is poor and standing fluid pools exist.  These represent slipping hazards, as well as areas for accelerated corrosion.

The flooring needs to be replaced and properly sloped to drainage.  The floor-to- SDA vessel seals need to be replaced to prevent liquid from the penthouse wash downs and leaks from running down the SDA exterior, and possibly penetrating the vessel lagging, leading to more serious corrosion of the SDA vessel itself.

The penthouse exterior siding needs to be replaced or repaired at lower levels, where corrosion is extensive.  The floor beams need to be thoroughly cleaned up and provided with suitable new surface protection.  

3.3.2.3 Lime Slaker Areas.  

Refer to Figures 51, 52, 56.  This area is located just below the pebble lime silo hopper and contains the slaking system that hydrates the lime into slurry, which is used for acid gas neutralization.  These areas are typically difficult to maintain in a clean condition due to lime leaks.  However, if not cleaned regularly, lime residue buildup can lead to operational problems, equipment failure, corrosion and structural failures.  The condition of this area during the HDR inspection precluded inspection of steel surfaces, since they were extensively coated with a one inch thick (approximate) layer of hardened lime.  This is itself evidence that the level of daily cleaning/washing and vacuuming required to maintain this area needs to be intensified.  As shown in Figure 56, the lights and switches on the slaker control panel cannot be reliably discerned due to lime buildup.

3.3.2.4 Baghouse and Fly Ash Conditioning Area.

The baghouse hoppers have been replaced and appear to be in good condition.  Periodic ultra-sonic testing is required to monitor the metal thickness to determine when they will need to be replaced again. The tube sheets , inlet/outlet ductwork and isolation dampers (poppets) also need to be checked  annually  to assess when they will need to be replaced  or repaired due to  erosion, corrosion, warpage (tube sheets) and age. 

The fly ash conditioning area contains the pug mills (related to the WesPhix system) where water and phosphoric acid are added to the fly ash to control dust and stabilize heavy metals.  There is extensive evidence of corrosion in this area that needs to be reconditioned particularly related to the structural of beams, columns, and other structural components which have corroded in the moist environment caused by the phosphoric acid and water addition to the fly ash stream. The roofing and siding is also in need of repairs. (Refer to Figures 54, 57, and 58). The dust control system in this area was not functional at the time of the HDR inspection; it should be returned to service. Steel members need to be thoroughly cleaned (blasted to white metal) and painted with a coating system suitable for the environment.
Repairs or replacements of steel members, siding and equipment supports are required similar to that described above for the Residue Building.  In addition, the bag-house used for dust control within the area is inoperable and should be promptly repaired and returned to service.

Siding replacements in this area should consider the inherent corrosion resistance of fiberglass reinforced plastic (FRP) panels in lieu of steel, if compatible with local building and fire codes. 

3.3.2.5 Ash Conveyor Gallery Area.

Refer to Figure 23.  The gallery between the bottom ash vibratory conveyor discharge and the residue building was relatively clean and well lit during the inspection.  There are areas of corrosion of steel members (interior) and siding (exterior) where corrosion has taken its toll.  Although not nearly as pervasive as that in the Residue Building, left untended this corrosion will accelerate.  Fiberglass reinforced plastic (FRP) siding should also be considered in this area.  Cable tray and conduits running above the bottom ash conveyor from the Ash Conveyor Gallery to the Ash House are corroded and some of the conduits have serious corrosion problems.  The ash collected on top of the trays can cause power cable heating.

3.3.2.6 Component Cooling Heat Exchanger.

This outdoor cooler uses forced air cooling of finned tubes containing glycol/water mixture (Refer to Figure 6).  The glycol is used to cool miscellaneous critical equipment, including the turbine-generator lubricating oil system.  The heat exchanger has two issues requiring attention:

a) There are temporary jack posts in use to shore up sagging portions of the cooler frame.  These need to be replaced with a permanent solution.

b) WSI reported that water sprays are used during the summer to supplement the radiant cooling with evaporative cooling.  These units were not designed for evaporative cooling with external water applied to the fins.  Eventually, this will lead to the further impairment of radiant cooling due to scaling and corrosion on the fins.  Furthermore, this practice results in excessive water consumption.  If supplemental summer cooling is required on a regular basis, it suggests an under-sized cooler for its duty.  WSI should provide recommended solutions for review. 

3.3.2.7  Refuse Crane System.

WSI acknowledged that crane reliability issues have been planned and discussed with the City. Amongst the planned improvements are crane rail replacement/realignment, trolley improvements, bridge rail improvements, etc.  The crane control cab (operator chairs and control consoles) appear to be ready for replacement (See Figure 33).
Plans for these improvements were reported by WSI to be under way and are reported herein only for the record.  Existing Kone Landrel, Inc. crane controls are located on Elev. 70, Level 5.  They are thyristor technology and are requiring more maintenance.  These crane controls are not scheduled to be replaced presently, but they are under review for future replacement.  The controls need to be updated to current equipment models since replacement parts availability will be a problem.  
The crane festoon has been spliced, but not replaced.  It is reaching it’s expected life.    Failure of this system can shut the plant down.  The festoon remaining useful life needs to be determined.  
3.3.2.8 Stack Breeching

The expansion joints at the breeching to stack transition are in need of replacement. (Refer to Figure 42). Portions of the ductwork insulation and lagging also need to be repaired or replaced due to heavy corrosion. This repair has been completed on Unit 1 and a similar repair is needed on Unit 2.
3.3.2.9 Stack

The stack outer concrete structure is due for painting, with areas of peeling paint and potential water intrusion into surface cracks evident. 

3.3.2.10 General Electrical Systems  
Medium voltage switchgear, transformers, and low voltage motor control centers are in good shape as they have been regularly inspected, tested, and maintained.  However, due to the addition of a number of new systems, the spare electrical distribution system capacity has been reduced.  Most of the spare breakers and spaces in the switchgear and motor control centers have been used for new equipment,
The ABB Bailey control system network wiring has been replaced, but the original control panels have not been upgraded and still have the original printed circuit cards.   The reliability of the existing panels should be evaluated.  The TRI-SEN turbo-machinery controls have been updated.
3.3.2.11 Switchyard
The utility power is metered at 115kV.  Since the generator step-up transformer is part of the project, it is being reworked during the annual plant outage and will be tested when the work is completed.  There were oil leaks at the bushings and the bushings were repaired and replaced and other transformer repairs were accomplished.  Transformer oil is regularly tested for dielectric strength, mechanical strength and transformer condition.
3.3.2.12 Electrical Rooms
There have been a number of systems added to the power plant and there is very little spare power capacity for additional plant modifications.  It may be necessary to make some changes in the electrical distribution system to provide more spare capacity, if any further plant modifications are required.
The electrical room at the switchyard includes 4.16kVolt switchgear, the unit substation 480Volt MCCs, and Bailey control panels.  There is very little room for future expansion.

The electrical equipment is tested with infrared & thermal imaging test equipment.  

3.3.2.13 Control Room
ABB Bailey Distributed Control System interconnection control cabling upgrades were completed in 2006.  Control room modifications were completed since then including the addition of new control and security monitors and monitor frame. 
The DCS upgrades only included replacement of the interconnection cabling.  There have not been any upgrades related to PCU’s, control panels and the power supplies.  The ABB Bailey control panels and cards are at risk of failing and the hand held communicators and calibrator/communicators are at risk of losing their program memories due to their age and maintenance.  Spare cards and other necessary parts need to be maintained in stock. The cards and communicators should be updated and/or maintained. If the communicator program memory is lost, it will need to be reprogrammed with the original program and any updated program information.  The program memories should be saved and archived on a regular basis. The PCU power supplies are reaching the end of their useful life and need to be evaluated.

The DCS control panels and PCUs do not include the following controls:

The UPS for the control system failed recently and was replaced in the fall 2008 outage.

3.3.2.14 Turbine Deck Electrical
In 2002, the major motor controllers on the turbine deck were changed to Variable Frequency Drives (VFDs).  At that time, 4160-480-Volt, 3-phase transformers were installed for new 480-Volt motors.  The motors were changed to 480-Volt and VFDs were added on the turbine deck floor in ventilated enclosures.   The VFD over-heating has been a maintenance issue that has required additional modifications and maintenance of the VFD cooling systems.  Bypass switches were installed to allow bypass of the VFDs and return to the original feeder voltages in the event there is a problem with the VFD distribution circuits.  These modifications appear to have helped improve operating cooling and clean air circulation in the VFD enclosures, but it will require continuing monitoring and maintenance.
3.4 Facility Refurbishment Issues
HDR also reviewed the WSI’s maintenance practices to identify needed Facility improvements and maintenance requirements. We recommend that the City request that WSI submit a five –year maintenance plan laying out the capital improvements that they believe should be completed based on their more intimate knowledge of the day to day operational issues to verify if there are any other maintenance issues that were not discovered during our inspection trip.
3.4.1 WSI Maintenance 

3.4.2 Maintenance Practices

During the HDR inspection, both boilers were in outage, with extensive contractor repair work in progress. HDR was able to gain entrance to Boiler No. 2 to observe conditions, work in progress, and maintenance progress. The first pass (furnace area) was grit blasted to clean metal condition, with copper sulfate applied to Inconel areas, which visually exposes areas with worn overlay or Inconel “holidays” with bare carbon steel exposure to the furnace gas conditions. The Inconel area extends approximately from the refractory line 17 feet vertically on all walls. Numerous holidays were exposed which were scheduled for repairs by spot Inconel overlay during the outage, The most prevalent areas were at the membrane attachment to the tubes, with some membranes burned out or separated from the tubes. 

In the area immediately above the Inconel zone, a 6 foot high band of carbon overlay was being subjected to additional carbon overlay repairs, which were extensive. According to WSI, this zone is the location of many of the furnace tube leaks.

Above the carbon overlay zone, original carbon steel tubes remain, with the exception of the occasional tube replacements due to prior tube leak repairs, generally replaced with carbon steel “dutchmen”.

The leading pendant primary superheater tubes at the upper furnace transition to the second (horizontal) pass were observed, and had been ultrasonically tested (UT) for tube wall thickness spot measurements during the outage in progress. These primary superheater tubes had been replaced in 2007, and appeared to be in serviceable condition and cleanliness in advance of UT readings. The secondary superheater bundles in both units were reported to be scheduled for replacement in the January 2009 scheduled outages. HDR was not able to observe generating bank or economizer areas due to contractor activities in progress.
Subsequent to the HDR on-site inspections, we received and reviewed numerous boiler inspection reports with UT data for the past several years. Review of the data indicates that WSI is implementing an effective program of tube mapping to identify areas with thin tubes, and subsequently repairing or replacing tubes, tube bundles, or limited wall panels that are near their respective minimum wall thickness. 

HDR also received and reviewed a number of additional inspection reports, including those associated with a limited scope high energy piping inspection performed in 2004, and spray drier absorber (SDA) internal inspections performed in 2006, and a Deaerator inspection report.  All appeared to be comprehensive in scope, performed by qualified firms, and well documented. General maintenance practices, work order systems, and spare parts inventory systems appeared to be similar to those employed by other facilities we are familiar with, and in accordance with standard industry practice. 

Of the inspection reports reviewed, the most serious findings concern the SDA internal inspection performed on Unit No, 2 SDA in February, 2006 by 5 Star Testing. The report revealed substantial concerns with SDA vessel walls, especially in the transition area from cylinder to cone (hopper) and in the areas around access doors and the exit flue gas duct. We did not receive any information on subsequent inspections, repairs performed, and recommended repairs or design changes from the OEM, Wheelabrator Air Pollution Control. Since a similar SDA vessel, in similar service experienced a serious structural failure at another WTE facility, this area bears further follow-up to verify that required corrective actions have been implemented. 
3.4.2.1 Electrical Maintenance Practices
There have been regular infrared inspections on the medium voltage switchgear, transformers, and low voltage motor control centers.  These inspections are used to identify abnormal heat and hot spots that can indicate potential electrical failures. The transformers have been inspected and tested (including oil tests) to identify potential failure issues related to contamination, moisture, dielectric strength, corona discharge, heating, and arcing.
3.4.3 Capital Improvement Projects

3.4.3.1 Ash Dischargers. 
The ash dischargers on both units represent a potential threat to long term reliability given their age and need for frequent repairs. At some stage, repairs become infeasible with thinning metal and severe duty environment. Consideration should be given to replacement in the near term.

3.4.3.2 Ash Conveyors. 
Most of the ash conveyors were not operational during the HDR inspection, because of the cold iron outage in progress. However, we did not find evidence of any major repairs or renewals except for the SDA conveyors. Drag conveyors on ash service may be approaching the end of their useful life, and are candidates for selective replacement or extensive renewals to chains, flights, drive mechanisms, etc.
3.4.3.3 Other Potential Life Extension Replacements. 
Other components of the Facility are likely to approach the end of their useful life within the next five to ten years. Typically, the following equipment would fall into that category, noting that some of the equipment in the plant has been replaced.  
· Air Compressors

· Water treatment

· Feed water pumps

· Feed chutes

· Ash trucks
· Mobile equipment
3.4.4 Obsolescence Issues

Numerous critical sub-systems throughout the plant are controlled by Programmable Logic Controllers (PLC’s). 

This equipment is subject to obsolescence as manufacturer’s no longer support them with hardware or software offerings. The life cycle of this type of equipment is generally less than 10 years, and some specialized applications are less than that. (Consider what it would be like to maintain a 10 year old personal computer, running software that has not been updated in 5 years, for example.) We believe that many of the PLC’s that are original plant equipment fall into this category and represent near term threats to facility reliability. Examples include the demineralizer system PLC’s used to control and monitor the water treatment plant, the Von Roll grate system PLC’s which control boiler firing and air controls, lime slaking and air pollution controls, various air compressors and air dryer controls, etc. 

In general, WSI should either have a full complement of needed spare parts in stock, or provide a replacement plan for all PLC’s not currently supported by their OEM’s.
The Crane thyristor controls are reaching the end of their useful life.  Significant maintenance is required to maintain operation.  If the crane controls are not replaced, spare parts need to be maintained in stock and available since the loss of the crane controls could shut down the crane, and then the plant after the fuel runs out.  Additionally, the crane festoon system is also reaching the end of its useful life.  It has been spliced and should have regular inspection with planned replacement.
The ABB Bailey DCS interconnection wiring was replaced but the ABB Bailey DCS Control Panels have not been updated.  Since the ABB Bailey control panels and cards are at risk of failing and the hand held communicators and calibrator/communicators are at risk of losing their program memories, spare cards and other necessary parts need to be maintained in stock.  The cards and communicators should be updated and/or maintained.  If the program memory is lost, it will need to be reprogrammed with the original program and any updated program information.  The program memories should be saved and archived on a regular basis.  
SECTION 4.0 
Conclusions and Recommendations
4.1 Facility Performance

Based on the Facility performance data, the Operator appears to have met the contractual Performance Standards related to processing throughput, energy output and ferrous metals recovery. However, there has been a noticeable drop in the per-ton electric generation rate and increase in the amount of forced or extended scheduled outage durations need to maintain the Facility.  Although this is consistent with other facility operations, it is an indication of deterioration in key operating components which require increased maintenance efforts and the need to review maintenance issues and to start planning major refurbishments of the critical system components necessary to extend the life of the Facility. 
4.2 Facility Maintenance Issues
A number of Facility Maintenance Issues are listed in Section 3 of this report. We consider that several of these areas are in severely deteriorated condition, and represent the need for a near term action plan to bring the affected areas into compliance with general standards of maintenance and repair. Critical issues include: 
· Residue Building repairs including all structural components; thermal insulation and siding electrical systems; ash conveyors and concrete bunkers and push wall areas; add dust control system
· Scrubber: replace penthouse flooring; vessel seals; siding and repair and protect structural components; repair thinned vessel sections 

· Lime Slaker: increase daily maintenance and clean and inspect steel surfaces

· Fly Ash Conditioning: repair steel corrosion on structural and equipment supports; replace damaged siding with fiberglass reinforced plastic to reduce corrosion; repair dust control system

· Ash Conveyor Gallery: evidence of corrosion on steel members, cable trays and conduits; consider replacing siding with fiberglass reinforced plastic

· Cooling Heat Exchanger: need permanent fix for sagging cooler frame supported by temporary shoring; use of external evaporative cooling suggests under-sized unit
· Refuse Cranes: needs major refurbishment of the rails, trolley, control cab and control, crane festoon
· Stack Breeching: need to replace the expansion joints at stack transition and repair insulation and lagging on ductwork

· Stack: Needs painting and crack repairs

· Electrical System: Cleaning, repair, replacement, and removal of abandoned electrical equipment and raceways in the Ash Conveyor areas and Ash Building.
· Turbine Deck VFDs: Continue improvements in cleaning and maintaining the VFD enclosures.  
4.3 Capital Improvement Needs
In addition to the systems and equipment maintenance issues documented above, there is lack of a long term plan for renewal of vulnerable areas, and short term measures will eventually have to be supplemented with more comprehensive measures. This is the case throughout the boiler areas, and in particular, the first pass or furnace area. In our opinion, capital improvement projects should be evaluated and scheduled in the following areas:
· the entire furnace waterwall area above the refractory zone is a strong candidate for near term replacement with Inconel overlay membrane wall panels up to and including the furnace roof
· the near term replacement of ash dischargers which operate in a severe duty environment resulting in thinning metal

· the ash conveyor system is approaching an end to its useful life and major conveyors are candidates for selective replacement or extensive renewals of chains, flights, drive mechanisms, etc.

· critical sub-systems controlled by Programmable Logic Controllers which are subject to rapid obsolescence and need to be replaced

· the existing ABB Bailey Control System panels have not been updated should be evaluated for replacement. Until such replacement, the adequacy of spare parts inventory should be carefully monitored
· should future capital improvement modifications be required, consideration should be given to providing more medium voltage, and low voltage switchgear and motor control equipment capacity to support anticipated future in-house loads
· the crane system is near the end of its useful life and should under go extensive renewals or replacement
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Figure 1:  General Facility View
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Figure 2:  General Facility View
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Figure 3:  Urea to Ammonia System Control Panels
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Figure 4:  Switchyard Area
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Figure 5:  Scale house
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Figure 6:  Component Cooling Heat Exchanger (glycol to air)
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Figure 7:  Tipping Floor Area with Dust Control System
	
	[image: image11.jpg]



Figure 8:  Tipping Floor – Citizen’s Unloading Area
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Figure 9:  Control Room
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Figure 10:  Control Room
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Figure 11:  Spare Fabric Filter Bags in Storage
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Figure 12:  Turbo – Compressor for Service Air System
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Figure 13: Boiler Cross Section
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Figure 14:  Turbine Nameplate
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Figure 15:  Motor Driven Boiler Feedpump Area
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Figure 16:  Turbine Driven Boiler Feedpump Skid
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Figure 17:  Water Treatment Control Panel
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Figure 18:  Lime Slurry Tank
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Figure 19:  Lime Slurry Pump Area
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Figure 20:  Fabric Filter Control Panel
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Figure 21:  Overfire Air Fan
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Figure 22:  4160 - 480 V Transformer Unit used with VFD’s


	[image: image26.jpg]



Figure 23:  Ash Conveyor Gallery Area
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Figure 24:  Variable Frequency Drive Enclosure
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Figure 25: Von Roll Programmable Controller Cabinet
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Figure 26:  Ammonia Distribution Area
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Figure 27:  Feed Chute
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Figure 28:  Upper Pit/Crane Area
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Figure 29:  Waste Pit


	
	[image: image34.jpg]



Figure 30:  Crane Pulpit
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Figure 31:  Waste Pit
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Figure 32:  Pit Deluge System


	[image: image37.jpg]



Figure 33:  Crane Controls
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Figure 34:  Rapper System – Superheater Area
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Figure 35:  Lime Silo from above.
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Figure 36:  Top of Boiler Area Steel
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Figure 37:  Top of Stack
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Figure 38:  Air Cooled Condenser and Condensate Pump Area
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Figure 39:  Stack Breeching
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Figure 40:  Deaerator Head
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Figure 41:  Boiler House Roof Area
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Figure 42:  Stack Inlet Duct Expansion Joint
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Figure 43:  SDA Penthouse Area
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Figure 44:  SDA Penthouse Area
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Figure 45:  SDA Lagging at Penthouse Floor
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Figure 46:  Corrosion at SDA to Penthouse Floor Transition
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Figure 47:  Corrosion at SDA to Penthouse Floor Transition
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Figure 48:  Siding Corrosion at SDA Penthouse Area
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Figure 49:  SDA Penthouse Floor Drain
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Figure 50:  Exterior Siding at SDA Penthouse Floor
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Figure 51:  Lime Slaker Area Eyewash Station
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Figure 52:  Lime Slaker
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Figure 53:  Siding Corrosion at Bottom of Lime Silo Skirt
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Figure 54:  Ceiling Beams at Fly Ash Conditioning Area
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Figure 55:  Inoperable Baghouse at Fly Ash Conditioning Area
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Figure 56:  Lime Slaker Control Panel
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Figure 57:  Close Up of Ceiling Beams at Fly Ash Conditioning Area
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Figure 58:  Siding and Girt Corrosion at Fly Ash Conditioning Area
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Figure 59:  Ash Buildup, Failed Conduit Supports at Residue Building
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Figure 60:  Roof Member Corrosion at Residue Building
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Figure 61:  Insulation Failures at Residue Building
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Figure 62:  Combined Ash Belt Conveyor at Residue Building
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Figure 63:  Corrosion at Combined Ash Belt Conveyor
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Figure 64:  Roof Insulation at Residue Building
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Figure 65:  Siding Installation at Residue Building
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Figure 66:  Light Fixture Supported by Chains at Residue Building
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Figure 67:  Light Fixture Supported by Chains at Residue Building
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Figure 68:  Heavily Corroded Steel at Residue Building.  Note conduit repaired with tape.
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Figure 69:  Unsupported Cables at Residue Building
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Figure 70:  Inoperable Emergency Light at Residue Building
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Figure 71:  Exposed Rebar at Metal Bunker Area
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Figure 72:  Metal Baler
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Figure 73:Disconnected Diagonal Support at Residue Building
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� Functionality could not be verified by HDR during the site visit, since the conveyor was shut down.





March, 2008
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Performance

		Year		Processed Waste (1) (tons)		Residue Generated (2) (tons)		% Residue		Ferrous Recovered (tons)		Lime Reagent Used (tons)		Electric Sales (3) (MWH)		kWh/ Ton (4)		Natural Gas Used (CCF)		Facility Capacity Factor (5)

		2002		274,289		77,106		28.1%		12,362		4,402		145,982		532		179,570		93.9%

		2003		265,283		77,708		29.3%		10,453		4,714		125,700		474		185,196		90.9%

		2004		278,213		85,107		30.6%		9,008		4,540		148,587		534		150,680		95.0%

		2005		276,999		88,907		32.1%		8,559		6,135		147,323		532		152,275		94.9%

		2006		275,291		82,272		29.9%		8,377		4,776		141,330		513		182,589		94.3%

		2007		270,220		77,953		28.8%		9,697		4,234		141,748		525		149,299		92.5%

		2008		251,976		71,092		28.2%		8,428		3,900		128,131		509				86.3%





Outages

		Year		Boiler 1 Outage (Hrs)		Boiler 1 Availability (%)		Boiler 2 Outage (Hrs)		Boiler 2 Availability (%)		Turbine Outage (Hrs)		Turbine Availability (%)

		2002		473.8		94.59%		447.0		94.90%		118.1		98.65%

		2003		584.8		93.32%		690.5		92.12%		1312.3		85.02%

		2004		444.9		94.94%		593.5		93.24%		37.1		99.58%

		2005		433.8		95.05%		690.5		92.12%		155.2		98.23%

		2006		1016.6		88.39%		621.4		92.91%		220.1		97.49%

		2007		934.5		89.33%		831.9		90.50%		365.7		95.83%






_1309155900.xls
Performance

		Year		Processed Waste (1) (tons)		Residue Generated (2) (tons)		% Residue		Ferrous Recovered (tons)		Lime Reagent Used (tons)		Electric Sales (3) (MWH)		kWh/ Ton (4)		Natural Gas Used (CCF)		Facility Capacity Factor (5)

		2002		274,289		77,106		28.1%		12,362		4,402		145,982		532		179,570		93.9%

		2003		265,283		77,708		29.3%		10,453		4,714		125,700		474		185,196		90.9%

		2004		278,213		85,107		30.6%		9,008		4,540		148,587		534		150,680		95.0%

		2005		276,999		88,907		32.1%		8,559		6,135		147,323		532		152,275		94.9%

		2006		275,291		82,272		29.9%		8,377		4,776		141,330		513		182,589		94.3%

		2007		270,220		77,953		28.8%		9,697		4,234		141,748		525		149,299		92.5%





Outages

		Year		Boiler 1 Outage (Hrs)		Boiler 1 Availability (%)		Boiler 2 Outage (Hrs)		Boiler 2 Availability (%)		Turbine Outage (Hrs)		Turbine Availability (%)

		2002		473.8		94.59%		447.0		94.90%		118.1		98.65%

		2003		584.8		93.32%		690.5		92.12%		1312.3		85.02%

		2004		444.9		94.94%		593.5		93.24%		37.1		99.58%

		2005		433.8		95.05%		690.5		92.12%		155.2		98.23%

		2006		1016.6		88.39%		621.4		92.91%		220.1		97.49%

		2007		934.5		89.33%		831.9		90.50%		365.7		95.83%

		2008		1102.3		87.42%		1258.0		85.64%		729.0		91.68%






