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Board of Commissioners of Public Utilities
Prince Charles Building

120 Torbay Road, P.O. Box 21040

St. John's, NL A1A 5B2

Attention: Ms. Cheryl Blundon
Director of Corporate Services &Board Secretary

Dear Ms. Blundon:

Hydro Place. 500 Columbus Drive.

P.O. Box 12400. St. John's. NL

Canada Al B 4K7

t.709.737.140~ f. 709.737.1800

www.nlh.n~.ca

Re: An Application by Newfoundland and Labrador Hydro for approval of capital

expenditures to increase the generating capacity at the Holyrood Thermal Generating
Station -Improve Boiler Load Capacity —Units 1, 2 and 3.

Please find enclosed the original and 9 copies of the above-noted Application, plus supporting

affidavit, project proposal, and draft order.

The Holyrood Thermal Generating Station (Holyrood) is an essential part of the Island
Interconnected System and produces up to 40 percent of the Island's annual energy

requirements. Hydro requires that Holyrood continue to operate reliably to provide capacity

and energy to Island Interconnected customers until after interconnection to the North

American grid.

Units 1, 2 and 3 at Holyrood are currently not able to achieve the maximum continuous ratings

of 170 MW, 170 MW and 150 MW, respectively, due to abnormal fouling in the boiler air heater

hot end baskets on each unit, fouling in the Unit 1 and 2 boiler economizers, and air leakage in

the Unit 3 boiler air heaters due to worn sector plate liners and seals. As of May 30, 2018, the

generating capability of Units 1, 2 and 3 have degraded to 116 MW, 70 MW and 110 MW,

respectively.

Hydro is proposing restoring the design performance of the air heaters to re-establish the

generating capacity of Units 1, 2 and 3 which includes replacement of the hot end air heater

baskets in the boilers on each of Units 1, 2 and 3, and, replacement of the worn air heater

sector plate liners and seals on Unit 3.

The estimated budget of this project is $2,560,500. Separate from this project is an operating

maintenance initiative to address economizer fouling restrictions on Units 1 and 2 through a

new chemical cleaning technique. Hydro's boiler experts have advised that the combination of

these activities, taking into account the level of effectiveness of the economizer cleaning
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maintenance activity, are expected to address the factors currently limiting capability of the
units.

Should you have any questions, please contact the undersigned.

Yours truly,

Newfoundland &Labrador Hydro

Michael Ladha

Legal Counsel &Assistant Corporate Secretary

ML/bds

cc: Gerard Hayes —Newfoundland Power Dennis Browne, Q.C. —Consumer Advocate
Paul Coxworthy—Stewart McKelvey Stirling Scales Sheryl Nisenbaum — Praxair Canada Inc.

ecc: Larry Bartlett—Teck Resources Limited Dennis Fleming —Cox &Palmer



IN THE MATTER OF the Electrical Power

Control Act, RSNL 1994, Chapter E-5.1 (the

SPCA) and the Public Utilities Act, RSNL 1990,

Chapter P-47 (the Act), and regulations thereunder;

AND IN THE MATTER OF an Application by

Newfoundland and Labrador Hydro for approval

of capital expenditures to increase the generating

capacity at the Holyrood Thermal Generating

Station pursuant to Subsection 41(3) of the Act.

TO: The Board of Commissioners of Public Utilities (the Board)

THE APPLICATION OF NEWFOUNDLAND AND LABRADOR HYDRO STATES THAT:

1. Newfoundland and Labrador Hydro (Hydro) is a corporation continued and existing

under the Hydro Corporation Act, 2007, is a public utility within the meaning of the Act,

and is subject to the provisions of the Electrical Power Control Act, 1994.

2. Hydro is the primary generator of electricity in Newfoundland and Labrador. As part of

its generating assets, Hydro owns and operates the Holyrood Thermal Generating

Station (Holyrood), which has three generating units with a combined generating

capacity of 490 MW. Holyrood is an essential part of the Island Interconnected System

and produces up to 40 percent of the Island's annual energy requirements. Hydro

requires that Holyrood continue to operate reliably to provide capacity and energy to

Island Interconnected customers until after interconnection to the North American grid.
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3. Units 1, 2 and 3 at Holyrood are currently not able to achieve the maximum continuous

ratings of 170 MW, 170 MW and 150 MW, respectively, due to abnormal fouling in the

boiler air heater hot end baskets on each unit, fouling in the Unit 1 and 2 boiler

economizers, and air leakage in the Unit 3 boiler air heaters due to worn sector plate

liners and seals.

4. As of May 30, 2018, the generating capability of Units 1, 2 and 3 have degraded to 116

MW, 70 MW and 110 MW, respectively.

5. Hydro is recommending the restoration of the design performance of the air heaters to

re-establish the generating capacity of Units 1, 2 and 3. This project proposal includes

replacement of the hot end air heater baskets in the boilers on each of Units 1, 2 and 3,

and, replacement of the worn air heater sector plate liners and seals on Unit 3.

6. Should the proposed project not proceed, it is anticipated that the generating capacity

of Units 1, 2 and 3 will sustain similar or worsening de-rates during the next operating

season.

7. The estimated capital cost of the project is $2,560,500. The scope of work for this

project is set out in the project description and justification document attached to the

Application.
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8. Hydro submits that the proposed capital expenditure is necessary to ensure that Hydro

can continue to provide service which is safe and adequate and just and reasonable as

required by Section 37 of the Act.

9. Therefore, Hydro makes Application that the Board make an Order pursuant to section

41(3) of the Act approving the capital expenditure of approximately $2,560,500 to

restore the design performance of the air heaters to increase the generating capacity of

Units 1, 2 and 3 at the Holyrood Thermal Generating Station, including replacement of

the hot end air heater baskets in the boilers on each of Units 1, 2 and 3, and,

replacement of worn air heater sector plate liners and seals on Unit 3, as more

particularly described in this Application and in the attached project description and

justification document.

DATED at St. John's in the Province of Newfoundland and Labrador this 1St day of June 2018.

L- ~'

Michael Ladha

Counsel for the Applicant

Newfoundland and Labrador Hydro

500 Columbus Drive P.O. Box 12400

St. John's, NL A1B 4K7

Telephone: (709) 737-1268

Facsimile: (709) 737-1782
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Summary 1 

Units 1, 2 and 3 at Holyrood are currently not able to achieve the maximum continuous 2 

ratings of 170 MW, 170 MW and 150 MW, respectively, due to abnormal fouling in the 3 

boiler air heater hot end baskets on each unit, fouling in the Unit 1 and 2 boiler 4 

economizers, and air leakage in the Unit 3 boiler air heaters due to worn sector plate liners 5 

and seals. Fouling reduces the size of the gas path through the boiler, which limits the 6 

amount of air that can be pushed through for combustion, causing an increase in furnace 7 

pressure to unacceptable limits. Traditional cleaning techniques have proven unsuccessful. 8 

Air heater leakage causes some combustion air to bypass the furnace and travel directly up 9 

the exhaust stack, limiting the amount of combustion air available. As of May 30, 2018, the 10 

generating capability of Units 1, 2 and 3 have degraded to 116 MW, 70 MW and 110 MW, 11 

respectively.  12 

 13 

This Supplemental Capital Budget Application is requesting the approval of a project aimed 14 

at restoring the design performance of the air heaters to re-establish the generating 15 

capacity of Units 1, 2 and 3. This project proposal is to replace the hot end air heater 16 

baskets in the boilers on each of Units 1, 2 and 3 and replace worn air heater sector plate 17 

liners and seals on Unit 3. The estimated budget of this project is $2,560,500. Separate from 18 

this project is an operating maintenance initiative to address economizer fouling restrictions 19 

on Units 1 and 2 through a new chemical cleaning technique.1 Hydro’s boiler experts have 20 

advised that the combination of these activities is expected to address the factors currently 21 

limiting capability of the units.  22 

 

 

 

  

                                                      
1 Hydro expects to re-establish close to full unit capacity following the combined efforts of the scope of this 
project and the planned chemical cleaning of the economizer during the annual maintenance outages. The 
chemical cleaning is a new activity for Hydro, and while expectations are that it will be effective, the exact 
outcome following cleaning and therefore resultant maximum capacity will be dependent on the effectiveness 
of the cleaning process. 
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1.0 Introduction 1 

Hydro has experienced unit deratings at the Holyrood Thermal Generating Station 2 

(Holyrood) in each of the winters of 2015/2016, 2016/2017 and 2017/2018. In 2015/2016, 3 

deratings due to worn re-heater tubes were addressed. Units 1 and 2 were de-rated in the 4 

winter of 2016/2017 due to air flow concerns. During the 2017 outage season, Hydro 5 

addressed issues related to air flow concerns by replacing worn cold end baskets and air 6 

heater seals, as well as performing boiler tuning on all three units. Dry ice cleaning of the 7 

Unit 1 and 2 economizers was also performed in 2017 to improve air flow. This cleaning was 8 

successful in removing thousands of kilograms of ash from each economizer, but the results 9 

were limited due to the strong adhesion of hard ash and limited access to the tightly 10 

staggered finned tubes in the Unit 1 and Unit 2 economizers. Because of the difficult access 11 

to portions of the economizer bundles, the flow restriction was not improved significantly. 12 

Hot end basket inspections at that time did not indicate an issue.  13 

 14 

 In late 2017 and through the winter of 2018, unacceptably high furnace pressures 15 

developed causing continued unit deratings. Units 1, 2, and 3 are currently not able to 16 

achieve the maximum continuous generation ratings of 170 MW, 170 MW and 150 MW, 17 

respectively, due to (i) fouling2 of the boiler air heater baskets on Units 1, 2 and 3; (ii) 18 

fouling of Units 1 and 2 boiler economizers; and, (iii) and air leakage inside the boiler air 19 

heaters on Unit 3 from worn seals. Some fouling normally occurs as a by-product of 20 

combustion; however, the current levels of hard ash build up on the air heater hot end 21 

baskets and economizer tubes is restricting air flow and reducing heat transfer to 22 

unacceptable levels. Air leakage in the air heaters reduces the ability to supply adequate 23 

combustion air from the forced draft fans to the furnace. As of May 30, 2018, the 24 

generating capabilities of Units 1, 2 and 3 have been reduced to 116 MW, 70 MW and 110 25 

MW, respectively, due to these factors. 26 

                                                      
2 Fouling in this context refers to an accumulation of boiler ash and other similar debris in various components 
of the air and gas paths through the boiler and associated ducting. Fouling can reduce boiler performance by 
reducing heat transfer if the deposits accumulate on heat transfer surfaces, and by air flow restrictions if the 
deposits accumulate in areas where the cross sectional flow area of air or gas is significantly impacted. 
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In late 2017, Hydro engaged Holyrood boiler service contractor, Babcock and Wilcox (B&W) 1 

and an external consultant to investigate boiler performance issues and provide 2 

improvement recommendations. Recommended actions included air heater work and 3 

economizer cleaning that would re-establish the rated capacity of all three units. This 4 

proposal outlines the justification for corrective actions to improve the capacity of Units 1, 2 5 

and 3 with a focus on air heater work. Separate from this project is an operating 6 

maintenance initiative to address economizer fouling restrictions on Units 1 and 2 through a 7 

new chemical cleaning technique. The combination of these activities will address the 8 

factors currently limiting capability of the units. In addition, Hydro has completed analysis 9 

on the use of a fuel additive specifically targeted at controlling this back end furnace 10 

fouling. It will be implemented on all three units when the units return to service in fall 11 

2018. 12 

 13 

2.0 Project Description 14 

This project includes the installation of hot end air heater baskets servicing Units 1, 2 and 3. 15 

The project also includes the replacement of sector plate liners and seals for Unit 3 air 16 

heaters to address air leakage.  17 

 18 

Hydro proposes that any additional items, material in dollar value and that meets 19 

capitalization criteria, that require replacement and is related to the scope of work, will be 20 

replaced within this project’s budget. Such additions will be communicated to the Board via 21 

the year end Capital Expenditures Variance report. 22 

 23 

Execution is scheduled to occur during the planned 2018 annual outages for each unit. 24 

Additional outage time may be required towards the end of the maintenance season.   25 

 26 

3.0 Justification 27 

 The proposed project is required to improve the generating capability of Units 1, 2 and 3. If 28 

the project is not completed, it is anticipated that the Holyrood generating units will sustain 29 
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similar or worsening de-rates during the next operating season. 1 

 2 

This project is important to the reliability of the Island Interconnected System. To quantify 3 

the potential impact on reliability should this project not be undertaken, Hydro completed 4 

an assessment of the resultant increase in Loss of Load Hours (LOLH) and Expected 5 

Unserved Energy (EUE) compared to the Conservative Supply Case results presented in its 6 

recently filed Near-term Generation Adequacy report. The difference in Holyrood unit 7 

capacity between the two cases is provided in Table 1. The results of Hydro’s supply 8 

adequacy analysis for these are presented in Table 2. For ease of comparison, the results 9 

from the Conservative Supply Case in Hydro’s Near-term Generation Adequacy Report have 10 

been reproduced in Table 3. As evident from the results, the reduced rating of the Holyrood 11 

units materially increases the expected EUE and LOLH for the Conservative Supply Case. 12 

Further, when combined with unit unavailability of 18% and greater, the continued deration 13 

of the Holyrood units results in violation of Hydro’s planning criteria. 14 

 

Table 1: Comparison of Holyrood Current and Anticipated Ratings 

Holyrood 
Unit 

Holyrood Unit Ratings with 
air flow restrictions as of May 

30, 2018 (MW) 

Rating in Hydro’s Near-term 
Generation Report (MW) 

Delta (MW) 

1 116 170 (54) 

2 70 170 (100) 

3 110 150 (40) 
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Table 2: Conservative Supply Case combined with Holyrood deration3 

Summary of Results 
P90 Analysis 

Year 2019 2020 2021 2022 
HRD DAFOR Expected Unserved Energy (MWh) 

15%            136                 136                 130                 130  
18%            179                 179                 171                 171  
20%            212                 212                 202                 202  

 Expected Customer Outage Hours 
15%       22,700            22,700            21,700            21,700  
18%       29,900            29,900            28,500            28,500  
20%       35,300            35,300            33,700            33,700  

 LOLH 
15%           2.68                2.68                2.57                2.57  
18%           3.45                3.46                3.31                3.31  
20%           4.03                4.03                3.86                3.86  

 

Table 3: Near-term Generation Conservative Supply Case4 

Summary of Results 
P90 Analysis 

Year 2019 2020 2021 2022 
HRD DAFOR Expected Unserved Energy (MWh) 

15% 37 37 36 35 
18% 57 57 55 55 
20% 74 74 71 71 

 Expected Customer Outage Hours 
15% 6,200 6,200 5,900 5,900 
18% 9,600 9,600 9,200 9,200 
20% 12,400 12,400 11,900 11,900 

 LOLH 
15% 0.69 0.69 0.66 0.66 
18% 1.05 1.05 1.00 1.00 
20% 1.34 1.34 1.28 1.28 

 

At times, when the system requires capacity and there are material deratings at Holyrood, 1 

Hydro may be required to operate gas turbines at a higher cost. Restoration of capacity is 2 

                                                      
3 Planning Criteria is EUE = 170 MWh; Annual Expected Outage Hours = 28,000; LOLH = 2.80 
4 As presented in Hydro’s Near-term Generation Adequacy Report, filed May 30, 2018 (revision 1). Planning 
Criteria is EUE = 170 MWh; Annual Expected Outage Hours = 28,000; LOLH = 2.80 
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expected to reduce the frequency and duration of running gas turbines. 1 

 2 

Restoration of capacity that is anticipated through execution of the project and cleaning of 3 

the economizer is required to fully avail of the benefits of recapture energy over the 4 

Labrador Island Link (LIL). Technical analysis has been completed that dictate how much 5 

capacity is required on the Avalon in order to provide for reliable service. If Hydro is in the 6 

position to use recapture energy and shut down a Holyrood unit, the remaining units must 7 

have the ability to operate at higher loads for spinning reserve requirements. Taking a 8 

Holyrood unit offline can result in fuel savings through the use of off-island supply.  9 

Restoration of Holyrood capacity provides for optimum dispatch of the generation sources 10 

and the best opportunity to maximize the value of these savings. This would not be possible 11 

with the units at the current significant derating.  12 

 13 

3.1 Existing System 14 

Originally rated for 150 MW, Units 1 and 2 were placed in service in 1969 and 1970, 15 

respectively, and were upgraded to 170 MW in 1988 and 1989. The original equipment 16 

manufacturer (OEM) for Unit 1 and Unit 2 boilers is General Electric (GE). Unit 3 is rated for 17 

150 MW and was placed in service in 1979. The OEM for Unit 3 boiler is B&W. 18 

 19 

Each unit includes a boiler that generates steam that spins the turbine and generator to 20 

create electricity. The boiler creates heat to convert water into steam by burning fuel oil. 21 

Burning oil requires oxygen, which is provided by outside air supplied by forced draft (FD) 22 

fans. The fans are designed to push combustion air through air heaters to preheat it before 23 

it is delivered to the furnace for combustion. FD fans also push the gas that is a product of 24 

combustion from inside the furnace through the various sections of the boiler (superheater, 25 

reheater, economizer and air heaters) to the stack where it is discharged to the atmosphere 26 

(see Figure 1).  27 
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Figure 1: Boiler Cross Section - Holyrood. 

 

There are two air heaters per boiler. The primary function of the air heaters is to recover 1 

heat from the furnace gas and transfer that heat to the incoming boiler combustion air. 2 

Each air heater contains a cylindrical rotor that turns slowly on a vertical axis. The rotor is 3 

equipped with two layers of heat transfer elements, referred to as baskets (see Figure 2). 4 

The top layer is referred to as the hot end baskets and the lower layer is referred to as cold 5 

end baskets. The layers containing both the hot and cold end baskets operate as one large 6 

rotating unit, in essentially a heat transfer process. The rotor and baskets slowly rotate 7 

inside the air heater picking up heat from the discharging furnace flue gas and transferring it 8 

to the cold incoming air for improved combustion. The sector plates, which are shown in 9 
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Figure 2, are located on the top of the hot end baskets and bottom of cold end baskets. The 1 

liners and seals on sector plates separate the hot flue gas and cold air ducts inside the air 2 

heater and minimize the amount of air that leaks from the cold air stream to hot flue gas 3 

stream. Excessive air leakage inside the air heater will result in insufficient air for 4 

combustion and a reduction in the unit’s generation capability (i.e. de-rating).   5 

 

 
Figure 2: Boiler Air Heater 

 

The major upgrades that have been completed on air heaters (Units 1, 2 and 3) from 2013-6 

2017 and the associated actual costs are provided in Table 4.  7 
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Table 4: Major Upgrades on Air Heaters (Units 1, 2 and 3) from 2013 - 2017 

 Upgrades Year Cost  
Unit 1 Replace cold end baskets, sector plate liners and seals; 

and overhaul rotor.  
2017 $455,000 

Replace water wash piping and bearing pot cooling 
water lines with stainless piping. 

2017 $50,000 

Unit 2 Replace cold end baskets (west). 2014 $128,000 
Replace cold end baskets (east). 2015 $135,000 
Replace cold end sector plate liners and seals; and 
overhaul rotor.  

2017 $378,000 

Replace water wash piping and bearing pot cooling 
water lines with stainless piping. 

2017 $50,000 

Unit 3 Replace cold end baskets and seals; and overhaul 
rotor.  

2017 $286,000 

Replace water wash piping and bearing pot cooling 
water lines with stainless piping 

2017 $50,000 

 

3.2 Operating Experience 1 

Boiler system components at Holyrood, specifically the air heaters and economizers, are 2 

fouled due to the deposition of hard ash from combustion onto key equipment. This fouling 3 

has restricted the air flow through the boiler air heaters and economizer. Due to this air 4 

flow restriction, the furnace pressure inside the boiler increases. Maintenance of furnace 5 

pressure is required for safe operation, from an employee and equipment perspective. The 6 

furnace is designed for a specific maximum pressure, and if the pressure increases, there is 7 

risk to the furnace. To maintain acceptable pressure levels, generation outputs have been 8 

reduced. In addition, excessive air heater leakage due to wear of sealing components inside 9 

the Unit 3 air heaters is further reducing the capability of the fans to provide sufficient air 10 

flow through the Unit 3 boiler to support combustion required for higher generation 11 

outputs.  12 

 13 

Boiler fouling and air leakage in the air heaters normally occurs with operation, although 14 

ash deposits that cause air heater fouling have typically been removed from air heaters with 15 

conventional washing. Investigation shows this has been accumulating in recent years, now 16 

having reached the point of impacting unit output.  17 
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3.2.1 Maintenance Activities 1 

The following is a description of related maintenance activities completed during the annual 2 

outages from 2015 to 2017 to restore and maintain unit capabilities. 3 

 4 

2015 annual outage: 5 

The air heater baskets and steam coil air heaters were cleaned using conventional water 6 

washing on both Units 1 and 2. Unit 2 was returned to service in October 2015 and was 7 

capable of 170 MW. Unit 1 was returned to service in November 2015 and was restricted to 8 

160 MW due to air flow limitations.  9 

 10 

2016 annual outage: 11 

At the end of the 2015/2016 operating season and before the 2016 annual outage, the load 12 

on Unit 1 was restricted to 140 MW due to air flow limitations. Unit 1 was taken off-line for 13 

the annual outage on August 7, 2016.  14 

• During the Unit 1 2016 annual outage, an Original Equipment Manufacturer field 15 

service representative for the air heaters performed a cleaning of the air heater 16 

baskets. The maximum load that could be achieved after returning Unit 1 to service 17 

was 165 MW due to air flow limitations. 18 

• Water washing of the economizer on Unit 1 was attempted in October 2016 with no 19 

appreciable improvement. Unit 1 was returned to service in late October 2016. The 20 

unit load capacity was limited to 165 MW.  21 

• Unit 2 was taken off-line for the annual outage on June 20, 2016.  22 

• In September 2016, Unit 2 was returned to service after its annual outage and was 23 

restricted to 165 MW due to air flow limitations. Unit 2 was removed from service 24 

on October 2016 for an air heater wash. When the unit was returned to service, 170 25 

MW load was achieved. 26 

• Both Units 1 and 2 were primarily limited by available combustion air, which became 27 

the focus for maintenance in 2017.  28 

• Unit 3 was not de-rated. 29 
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2017 annual outage: 1 

• At the end of the 2016/2017 operating season and before the 2017 annual outage, 2 

the load was restricted to 120 MW on Unit 1 and 140 MW on Unit 2 due to air flow 3 

limitations through the fouled air heaters and economizer. Unit 3 was not de-rated. 4 

A boiler cleaning company that specialized in cleaning fouled boiler components was 5 

contracted to use a dry-ice blasting technique5 on the economizers servicing Units 1 6 

and 2 as a means to best use the available combustion air.  7 

• In 2017, the air heaters for both Units 1 and 2 were overhauled during the annual 8 

outage. The cold end air heater baskets were replaced due to wear and tear, and 9 

upgraded to enamel coating to allow for easier cleaning. The air leakage was 10 

corrected by replacing the sector plate liners and seals. This allowed for adequate 11 

fan capacity to provide the appropriate amount of combustion air. Boiler tuning was 12 

performed upon start-up in the fall to optimize the use of the available air on all 13 

three units. 14 

 15 

Recent Operating Experiences: 16 

Early in the 2017/2018 operating season, Units 1, 2 and 3 were rated at 150 MW, 154 MW, 17 

135 MW, respectively. All three units experienced continual degradation in capability 18 

throughout the remainder of the winter season. Conventional air heater washes made no 19 

significant improvement, nor did attempts using high pressure (12,500 psi) water blasting of 20 

air heater baskets. As of May 30, 2018, the load on Units 1, 2 and 3 were restricted to 116 21 

MW, 70 MW, and 110 MW respectively. The analysis by Hydro’s investigation team and 22 

B&W experts indicates that the fouling of the hot end air heater baskets (Units 1, 2 and 3) 23 

and economizers (Units 1 and 2) needs to be addressed to correct the high furnace pressure 24 

limitation. Additionally, the air leakage in the Unit 3 air heaters needs to be addressed by 25 

                                                      
5 This was used to blast and remove ash from the economizer tube sections (Units 1 and 2). Thousands of 
kilograms of ash were removed from each boiler economizer. However, due to the geometry of the 
economizer and its construction with very close layers of tubes, this cleaning technique could not remove the 
hard ash built up on the economizer tubes. Additional water washing of the economizers (Units 1 and 2) was 
completed after the dry-ice blasting to remove as much ash as possible.  
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performing similar work to that carried out on Units 1 and 2 in 2017. 1 

 2 

B&W Analysis and Recommendations 3 

The B&W engineering report, found in Appendix A, concluded the following: 4 

• Fouling in the air heaters in all three units caused pressure drops higher than the 5 

design value. 6 

• Fouling in the economizer in Units 1 and 2 caused pressure drops higher than the 7 

design value.  8 

• The accumulated fouling is restricting the gas path and driving unacceptably high 9 

furnace pressures, which are limiting unit output. 10 

• Air heater leakage in Unit 3 is up to three times higher than design value.  11 

 12 

In its report, B&W concluded that if the air heater and economizer pressure in Units 1 and 2 13 

are restored to normal, the full rated load of 170 MW will be available on both units 14 

without exceeding the furnace pressure alarm point limit. With respect to Unit 3, it was 15 

concluded that full load operation to 150 MW will be restored if the fouled air heater 16 

baskets are replaced. B&W also recommends that the high air heater leakage be corrected 17 

to reduce Forced Draft fan power consumption, which will provide improved operation. 18 

 19 

Based on a review of updated unit data at the end of April, B&W anticipates that "replacing 20 

or cleaning of fouled heat transfer surfaces to "as new" condition (if possible) will restore 21 

the design maximum load capacity.”6  22 

 23 

The investigation also indicated that fuel oil at Holyrood has consistently been within 24 

specification since 2015 through to present. In its report, B&W observed that the amount of 25 

                                                      
6 Although restoring pressures to normal may not be entirely possible, Hydro expects to restore close to full 
unit capacity following the combined efforts of Air Heater Basket replacement, planned chemical cleaning of 
the economizer, and replacement of the Unit 3 Air Heater sector plate liner and seals during the annual 
maintenance outages. The chemical cleaning of the economizer is a new activity for Hydro, and while 
expectations are that it will be effective, the exact outcome following cleaning, and therefore resultant 
maximum capacity, will be dependent on the effectiveness of the economizer cleaning. 
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vanadium in the fuel decreased significantly in 2006 as a result of a new fuel specification. 1 

Vanadium is a metal present in all crude oils and is a known contributor to fouling. Despite 2 

the lower vanadium in the fuel, B&W recommended that Hydro use a fuel additive designed 3 

to control back end furnace fouling from other constituents, which Hydro will implement 4 

prior to unit start-ups in Fall, 2018. 5 

 6 

3.2.2 Maintenance History 7 

The cost of annual inspection and necessary repairs on the air heaters, including the baskets 8 

and seals, in the last five years has ranged from $25,000 to $75,000 for each unit.  9 

 10 

3.2.3 Anticipated Useful Life 11 

The replacement hot end baskets for the air heaters on Units 1, 2, and 3 and replacement 12 

sector plate liners and seals for the air heater on Unit 3 are expected to last until Units 1, 2 13 

and 3 are no longer required for generation. 14 

 15 

3.3 Development of Alternatives 16 

The following alternatives have been evaluated: 17 

 18 

Alternative 1 - Purchase of market electricity and use of recapture energy 19 

The objective of this alternative is to minimize or replace the generation requirements from 20 

Holyrood. 21 

 22 

Alternative 2 - Boiler operation without hot end air heater baskets 23 

This alternative involves removal of hot end air heater baskets on each boiler to reduce the 24 

restriction on the flow of combustion air and furnace flue gas.  25 

 26 

Alternative 3 - Chemical Cleaning  27 

This cleaning is performed using a high-pressure water jet containing a chemical to soften 28 

and dissolve fouling on the hot end air heater baskets. The deposits can then be removed 29 
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by the mechanic effect of the high-pressure water jet.  1 

   2 

a. In-Place chemical cleaning 3 

This alternative involves in-place chemical cleaning of hot end air heater baskets on 4 

each boiler.  5 

b. External chemical cleaning 6 

This alternative involves removal of the hot end air heater baskets, chemical cleaning of 7 

removed baskets, and reinstallation of cleaned baskets (Units 1, 2 and 3). 8 

 9 

Alternative 4 – Replacement  10 

This alternative involves the replacement of hot end air heater baskets (Units 1, 2 and 3) 11 

and replacement of sector plate liners and seals (Unit 3).  12 

 13 

3.4 Evaluation of Alternatives  14 

Alternative 1 - Purchase of market electricity and use of recapture energy  15 

While Hydro intends to use both recapture energy and contracted market supply, sufficient 16 

available capacity needs to be maintained at Holyrood to ensure a reliable supply of energy 17 

is available in the case of an interruption. Therefore, this alternative is not acceptable.  18 

 19 

Alternative 2 - Boiler operation without hot end air heater baskets 20 

As discussed by B&W in Appendix A, the alternative of operating the boilers without the hot 21 

end air heater baskets is not acceptable for the following reasons: 22 

• Structural damage may result to the air heaters and downstream expansion joints 23 

due to unacceptably high temperate flue gas contacting these components.  24 

• A significant drop in boiler efficiency will occur due to reduced combustion air 25 

temperature that could lead to unacceptable combustion products such as high 26 

carbon monoxide and high unburned carbon loss.  27 

  



Improve Boiler Load Capacity – Holyrood Units 1, 2 and 3  

 

Newfoundland and Labrador Hydro  16 

 

Alternative 3a – In-place chemical cleaning 1 

Alternative 3a is deemed not acceptable for the following reasons: 2 

• The restricted access to air heater baskets and tight physical spaces (see Figure 3) 3 

limit the ability to chemically soak, agitate and remove the ash, severely limiting the 4 

effectiveness of this alternative. This is supported by the previous unsuccessful 5 

attempts to use high pressure (12,500 psi) water blasting to clean the hot end air 6 

heater baskets.  7 

• Due to corrosion, the structural integrity of the existing hot end air heater baskets is 8 

unknown. There is a risk that the baskets may not re-useable following aggressive 9 

cleaning.  10 

  

 
Figure 3: Hot End Air Heater Baskets. 

 

Alternative 3b – External chemical cleaning 11 

The cost of Alternative 3b is more than the cost for Alternative 4 - Replacement by 12 

approximately 11%. In addition, due to corrosion, the structural integrity of the existing hot 13 

end air heater baskets is unknown and there is a risk that the baskets may not be re-useable 14 

following removal and aggressive cleaning. 15 
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Alternative 4 - Replacement 1 

Alternative 4 is a cost-effective option and is expected to produce better results than the re-2 

use of cleaned baskets. Therefore Alternative 4 is selected for this project. 3 

 4 

4.0 Conclusion 5 

The current de-ratings of Units 1, 2 and 3 are caused by fouling of the units’ air heater hot 6 

end baskets; fouling of Units 1 and 2 economizers; and air leakage inside Unit 3 air heaters. 7 

Based on a review of updated unit data at the end of April, B&W anticipates that "replacing 8 

or cleaning of fouled heat transfer surfaces to "as new" condition (if possible) will restore 9 

the design maximum load capacity. The least-cost alternative to address these issues and 10 

improve generation capability is to replace the hot end air heater baskets on all three units 11 

and replace the sector plate liners and seals on Unit 3 air heaters. Hydro will also chemically 12 

clean the economizers for each unit during the 2018 maintenance work. Hydro expects to 13 

restore close to full unit capacity following the combined efforts of each of these work 14 

scopes. 15 

   16 

4.1 Budget Estimate 17 

The project budget estimate is provided in Table 5. 18 

 

Table 5:  Project Budget Estimate 

Project Cost: ($ x1,000)     2018 2019 Beyond Total 
   Material Supply    0.0  0.0  0.0 0.0  
   Labour 187.2  0.0  0.0 187.2  
   Consultant 0.0  0.0  0.0 0.0  
   Contract Work     1,910.7  0.0  0.0 1,910.7  
   Other Direct Costs    1.2  0.0  0.0 1.2  
   Interest and Escalation 41.6  0.0  0.0 41.6  
   Contingency 419.8  0.0  0.0 419.8  
TOTAL 2,560.5  0.0  0.0  2,560.5  
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4.2 Project Schedule 1 

The anticipated project schedule is provided in Table 6.   2 

 

Table 6: Project Schedule 

Activity Start Date End Date 
Planning Open project; 

Prepare work breakdown structure; and 
Prepare scope statement 

June 
2018 

June 
2018 

Procurement Procure air heater baskets (hot end) for all 
units and air heater sector plate liners and 
seals for Unit 3. 

June 
2018 

July 
2018 

Construction Replace air heater baskets on all units, and 
sector plate liners and seals on Unit 3. 

July 
2018 

October 
2018 

Commissioning Perform load test, all units. October 
2018 

October 
2018 

Closeout Prepare project closeout documents. November 
2018 

November
2018 
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IN THE MATTER OF the Electrical Power
Control Act, RSNL 1994, Chapter E-5.1 (the
SPCA) and the Public Utilities Act, RSNL 1990,
Chapter P-47 (the Act), and regulations thereunder;

AND IN THE MATTER OF an Application by
Newfoundland and Labrador Hydro for approval
of capital expenditures to increase the generating
capacity at the Holyrood Thermal Generating
Station pursuant to Subsection 41(3) of the Act.

AFFIDAVIT

I, Jennifer Williams, Professional Engineer, of St. John's in the Province of Newfoundland and

Labrador, make oath and say as follows:

1. I am the VP, Production of Newfoundland and Labrador Hydro, the Applicant named in

the attached Application.

2. I have read and understand the foregoing Application.

3. I have personal knowledge of the facts contained therein, except where otherwise

indicated, and they are true to the best of my knowledge, information and belief.

SWORN at St. John's in the
Province of Ne~ f~ndland and
Labrador this day of
June, 2018, before me:

~ ~ n~,

Barrister —Newfoundland and Labrador ;7ennifer Williams
...~.





 
(DRAFT ORDER) 1 

NEWFOUNDLAND AND LABRADOR 2 
BOARD OF COMMISSIONERS OF PUBLIC UTILITIES 3 

 4 
AN ORDER OF THE BOARD 5 

 6 
NO. P.U. __(2018)  7 

 8 
IN THE MATTER OF the Electrical Power 9 
Control Act, RSNL 1994, Chapter E-5.1 (the 10 
EPCA) and the Public Utilities Act, RSNL 1990, 11 
Chapter P-47 (the Act), and regulations thereunder; 12 
 13 
 14 
AND IN THE MATTER OF an Application by  15 
Newfoundland and Labrador Hydro for approval  16 
of capital expenditures to increase the generating  17 
capacity at the Holyrood Thermal Generating  18 
Station pursuant to Subsection 41(3) of the Act.  19 
 20 
 21 
WHEREAS Newfoundland and Labrador Hydro (Hydro) is a corporation continued and existing 22 
under the Hydro Corporation Act, 2007, is a public utility within the meaning of the Act, and is 23 
subject to the provisions of the Electrical Power Control Act, 1994; and 24 
 25 
WHEREAS Section 41(3) of the Act requires that a public utility not proceed with the 26 
construction, purchase or lease of improvements or additions to its property where: 27 

a) the cost of construction or purchase is in excess of $50,000; or 28 
b) the cost of the lease is in excess of $5,000 in a year of the lease, 29 

 without prior approval of the Board; and 30 
 31 
WHEREAS in Order No. P.U. 43(2017) the Board approved Hydro's 2017 Capital Budget in 32 
the amount of $170,868,300; and 33 
 34 
WHEREAS in Order No. P.U. 5(2018) the Board approved Hydro's proposed capital 35 
expenditures for Hydraulic Generation Refurbishment and Modernization in the amount of 36 
$10,325,400 in 2018 and $4,283,100 in 2019, and  37 
 38 
WHEREAS on May 31, 2018, Hydro applied to the Board for approval to proceed with capital 39 
expenditures to increase the generating capacity at the Holyrood Thermal Generating, including 40 
replacement of the hot end air heater baskets in the boilers on each of Units 1, 2 and 3, and, 41 
replacement of the worn air heater sector plate liners and seals on Unit 3; and 42 
 43 
WHEREAS the capital cost of the project is estimated to be $2,560,500; and 44 
 45 



2 
 

WHEREAS the Board is satisfied that the capital expenditures at the Holyrood Thermal 1 
Generating Station are necessary to allow Hydro to provide service and facilities which are 2 
reasonably safe and adequate and just and reasonable. 3 
 4 
IT IS THEREFORE ORDERED THAT: 5 
 6 

1. The proposed capital expenditures to increase the generating capacity at the Holyrood 7 
Thermal Generating Station, including replacing the hot end air heater baskets in the 8 
boilers on each of Units 1, 2 and 3, and, replacing the worn air heater sector plate liners 9 
and seals on Unit 3, at an estimated capital cost of $2,560,500 is approved.  10 

 11 
2. Hydro shall pay all expenses of the Board arising from this Application. 12 

 13 
DATED at St. John's, Newfoundland and Labrador, this     day of                           , 2018. 14 
 15 
 16 
        ______________________________ 17 
 18 
             19 
        ______________________________20 
          21 
 22 
        ______________________________ 23 
 24 
___________________________ 25 
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