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Q. Provide a description of Hydro’s preventive maintenance plan as it relates to the 1 

inspection of boiler tubes including but not limited to: 2 

i. the schedule for the testing of the various boiler tubes (broken down by 3 

specific areas) at the Holyrood Thermal Generating Plant; 4 

ii. the last recorded preventive maintenance testing of the boiler tubes for Unit 5 

1 and Unit 2; and  6 

iii. the results of the last recorded preventive maintenance testing or of any 7 

other testing that occurred. 8 

 9 

 10 

A. Boiler Tube Description 11 

Holyrood boiler tubing can be classified as tubes containing feedwater 12 

(economizer), tubes containing steam (superheat and reheat) and waterwall tubes.  13 

Feedwater tubing is located in the boiler just before the exhaust gas leaves the 14 

boiler and preheats the water to be turned into steam. The superheat and the 15 

reheat tubing are located in the upper parts of the boiler and is where the steam 16 

temperature is increased for use in the steam turbine.   Waterwall tubing is part of 17 

the boiler walls and is where the water is boiled to generate steam.   18 

 19 

Boiler Tube Maintenance Strategy 20 

Hydro’s strategy for maintaining Holyrood is to do so in a safe, economically 21 

responsible and practical manner. Hydro utilizes operating experience and analysis 22 

of inspection and maintenance data to determine the actions required to continue 23 

the primary and standby generation required as per the Labrador and Maritime Link 24 

In-Feeds integration plans. 25 
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Specifically, Hydro’s strategy for tube maintenance is founded on the Inspection 1 

and Test Plan developed in 2010 in conjunction with boiler maintenance contractor 2 

Alstom, the condition assessments conducted by expert personnel, including 3 

engineering consulting firm AMEC, advice and guidance from Hydro’s expert boiler 4 

maintenance contractors and Hydro’s operational and maintenance knowledge. 5 

 6 

The AMEC condition assessment followed Electric Power Research Institute (EPRI) 7 

Level 1 and Level 2 assessment standards.  A Level 1 EPRI assessment consists of 8 

experienced design and operating/maintenance specialists conducting condition 9 

assessments based on historical data, interviews of operational and maintenance 10 

personnel and visual inspections. No detailed testing or inspections are conducted. 11 

A level 2 assessment consists of focused inspections and, typically, nondestructive 12 

tests usually on areas of significant concern identified from Level 1 to detect issues.  13 

 14 

In the 2010 Level 1 assessment, AMEC advised, with regards to boiler tubes, that 15 

reliable service is achievable to 2020 with ongoing inspections and refurbishments. 16 

In the Level 2 assessment, conducted in 2012-2013, with respect to boiler tubes, 17 

AMEC recommended additional inspections and that wall thinning of the boiler 18 

tubing be managed through boiler maintenance.  19 

 20 

In 2010, Alstom, the original contractor and OEM, reported that there was 21 

corrosion in Unit 1 lower reheat sections and recommended continued monitoring 22 

of the tubes and budgeting for tubing replacements.  Consequently, Hydro acquired 23 

replacement tubing and materials to be used for replacement of possible future 24 

failed tubing.  25 
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Babcock & Wilcox, Hydro’s present boiler maintenance contractor, published a 1 

Plant Service Bulletin “Tube Thickness Evaluation Repair or Replacement 2 

Guideline”. Please see PUB-NLH-001 Attachment 1. It states: 3 

 4 

Purpose 5 

This bulletin was written to assist customers in evaluating existing boiler 6 

tube wall thicknesses and defining when repair or replacement is 7 

recommended.   8 

 9 

Background 10 

Experience has shown that many tubes do not necessarily fail when 11 

operating at thickness below the minimum wall calculated, according to 12 

the ASME Code. However, operation in this manner encroaches on the ASME 13 

Code design margin.  A tube that is below minimum wall thickness may or 14 

may not be tolerant of temperature, thermal cycling, mechanical loading 15 

and other stresses.   16 

 17 

Cognizant of this, some operators have elected to take a practical 18 

approach, based on actual operating experience, to determine when to 19 

repair or replace thinned tubes.  A practical minimum wall thickness 20 

criterion can be established through a record-keeping process, to track the 21 

wall thickness of various boiler tubes over time and to relate tube failure 22 

history of those tubes to tube thickness.  This is an effective method for 23 

locating troubled areas before they lead to forced outages.  With this 24 

method, the decision to take action for thinned tubes is based on a 25 

percentage of the original wall thickness (t) of the tubes. (Emphasis added) 26 
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Additionally, in PSB-26, B&W advise that the decision to repair or replace tubing 1 

that is under the original specified minimum wall thickness should consider the 2 

history of previous failures of similar tubes, wastage rate (rate of thinning of the 3 

tube wall), susceptibility to temperature fluctuations, thermal cycling, mechanical 4 

loading, scheduling outages of sufficient length to replace tubes, and risk of injury 5 

to personnel from primary failure or subsequent reactions.  6 

 7 

Considering the above advice from AMEC and the boiler contractors, for the water 8 

wall, superheater and feedwater tubing, Hydro has adopted a maintenance strategy 9 

which involves ongoing monitoring of the tubing and proactively conducting tubing 10 

replacements where practicable.  As well as the AMEC and the boiler contractors’ 11 

advice, the following additional items were considered by Hydro in adopting its 12 

maintenance strategy for reheat tubing: 13 

 14 

• Continuation and enhancement of tubing inspections and testing to monitor 15 

the tubing’s overall state;  16 

• At the time of obtaining the advice from AMEC and the boiler contractors, 17 

Unit 1 and Unit 2 had not experienced a reheat tubing failure;  18 

• There is a short remaining operational life for the boilers;  19 

• There is no safety risk from a reheat tubing failure as the uncontrolled 20 

release of energy will be contained within the boiler;  21 

• If a failure occurred, the boiler could be removed from service in a 22 

controlled, safe manner; 23 

• Replacement of failed reheat tubing would involve a smaller amount of 24 

tubing compared to replacement of all reheat tubing; 25 

• Replacement tubing and materials were acquired; and 26 
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• Replacement of failed tubes would be accomplished within a reasonable 1 

timeframe. 2 

 3 

Boiler Maintenance Plan 4 

Hydro executes its boiler tubing maintenance plan annually. Completion of this 5 

maintenance plan is part of Hydro’s winter readiness preparations.  6 

 7 

The preventative activities for all tubing are: 8 

• Washing and cleaning of boiler tubes, if required;  9 

• Visual inspection of all accessible areas; 10 

• Nondestructive ultrasonic thickness testing of accessible tubing; 11 

• Correction of observed failures observed during on-going inspection and 12 

testing; 13 

• Execution of maintenance activities established from analysis of the 14 

previous year inspection and testing; 15 

• Prior to returning the unit to service, a hydrostatic pressure test of the 16 

tubing (except for the reheat tubing, as it cannot be isolated from the 17 

turbine) is done at approximate operating service pressure. If any leaks are 18 

found they are repaired and the test is repeated; and  19 

• Inspection and testing data is reviewed and next year’s annual maintenance 20 

plan is prepared. 21 

 22 

Due to the large amount of reheat tubing (approximately 3900 feet) and the 23 

difficulty to access all the reheat tubing, the preventative maintenance ultrasonic 24 



PUB-NLH-001 
2016 Standby Fuel Deferral Application 

Page 6 of 8 
 

testing is undertaken in a sampling of reheat tubing locations that is more 1 

susceptible to thinning .   2 

 

Also, once every three years, on a rotating schedule for Unit 1, 2 and 3, samples of 3 

the waterwall tubing are removed and inspected by a lab to assess the physical 4 

condition of the tubes and to determine the quantity of internal deposits on the 5 

tube surface.  If a deposit is excessive and not removed, it may cause a tube failure 6 

which could result in a unit trip. 7 

 8 

Hydro has an inventory of various tubing and materials to allow for limited tube 9 

replacement in the boilers.  In 2012, to mitigate the duration of replacing failed 10 

lower reheat tubing, Hydro increased its inventory of tubing and materials so as to 11 

be able to replace the entire bottom row in Unit 1 or Unit 2, should the need arise. 12 

 13 

Preventive Maintenance Testing and Results 14 

The most recent preventive maintenance testing for Unit 1 and 2 tubing occurred as 15 

detailed below: 16 

• Ultrasonic Thickness and Hydrostatic Pressure (Hydrostatic Pressure testing 17 

cannot be completed on reheat tubing as it cannot be isolated from the 18 

turbine) 19 

1. Unit 1: September 2015 20 

2. Unit 2: July 2015 21 

• Waterwall Tube Assessments 22 

1. Unit 1: 2013 23 

2. Unit 2: 2014 24 

 25 
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The results of the most recent preventative maintenance testing are in Attachments 1 

1 thru 6. 2 

 3 

The area in which the 2016 tubing failure occurred is the lower reheat section of 4 

the boiler, “8th Floor, Overhead” and it is location is shown in the diagram below. 5 

 6 

 7 
 8 

The original installed reheat tube thickness was 0.148” in the area of the 2016 9 

failures.   10 

 11 

The table below shows the average reheat tube thickness of the ultrasonic testing 12 

done in 2014 and 2015 and the percent those averages are of the original thickness 13 

(0.148 “) for the tubes installed in the area of the recent failure. 14 
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 1 

 2 

 3 

 4 

 5 

 6 

 7 

The 2014 results show that the reheat tubing in the area of the failures had an 8 

average thickness of 85% or more as compared to the original thickness. This 9 

thickness was after 45 and 46 years of operation for Units 1 and 2 respectively. The 10 

2015 thicknesses show increased tube thinning in Unit 1 and 2.   11 

 12 

In 2016, the reheaters in Unit 1 and Unit 2 incurred their first tube failure in their 13 

operational history.  In response, Hydro evaluated tube inspection and maintenance 14 

data, as well as the electrical system load forecast, and then executed a tube 15 

replacement work plan.  During that work, failed tubes were replaced, as well as 16 

additional replacements of other tubing found through inspections to have 17 

thicknesses similar to the failed tubes.  As an additional response, due to the 18 

average thickness being below 85%, the point at which Babcock & Wilcox PSB-26 19 

recommends replacement, and for which Hydro now has experienced failures, 20 

Hydro is planning replacement of the lower reheat tubing in 2016 and as such will 21 

submit, to the Board, a supplemental application for lower heat tube replacement 22 

in Unit 1 and 2.  As part of the work this year, additional tubing thickness 23 

assessment will be undertaken to allow Hydro to determine if a further derating of 24 

Unit 1 and 2 is required.   25 

 

  

Average Thickness 
8th Floor, Overhead, "Lower Reheater" 

  Inches % Original 

Unit 1, 2015 0.116 78.4% 

Unit 1, 2014 0.126 85.1% 

Unit 2, 2015 0.118 79.7% 

Unit 2, 2014 0.134 90.5% 
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GE Power & Water 
Water & Process Technologies 

Metallurgy Services 

9669 Grogan’s Mill Road 

The Woodlands, Texas  77380 

281-367-6201 

281-363-7794 Fax 

 

METALLURGICAL DWD REPORT  

 

Representative: David Gosse Plant: NL Hydro  

  Location: Holyrood, Newfoundland and Labrador, 

Canada 

  Unit: 1 

  Report No.: 2013-0187-1  

  Report Date: July 3, 2013 

  Sample Date: May 24, 2013 

 

BACKGROUND 

A tube section from the waterwall (Tube 34, west wall, continuing south to north, 53 ft 

elevation) at the subject account was submitted for internal deposit-weight density 

(DWD) determination and internal deposit analysis. The service time was not indicated.  

 

RESULTS 

Figure 1 shows the tube sample, as received. Visual inspection revealed no evidence of 

imminent failure from overheating or fireside corrosion. There was no significant or 

excessive build-up of deposits noted on the external surface. The internal surface of the 

tube was covered with light-gray and brown deposits (Figures 2 and 3). 

 

Glass bead blasting per NACE TM0199-99 was used to determine the DWD value. A test 

section was cut from a representative area of the tube and split longitudinally. Both sides 

were processed. The wind side of the tube was marked and is designated as Side I in this 

report. Before cleaning the internal surface, the approximate deposit thickness was 

measured using a point micrometer. Results of the process are presented in Table 1. 
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  NL Hydro  2013-0187-1   

 

 

DWD Section 

 

DWD 

(g/ft²) 

Internal Surface 

Deposit Thickness  

 

Wall Thickness 

Internal 

Pit Depth 

max. (in.) min. (in.) max. (in.) min. (in.) max. (in.) 

Side I 5.4 <0.001 0.001 0.216 0.234 0.010 

Side II 5.2 <0.001 0.001 0.220 0.234 0.009 

 

TABLE 1. DWD RESULTS AND WALL THICKNESS DATA FROM 

TEST SECTION  

 

After cleaning, the condition of the internal surface was evaluated (Figures 4 and 5). 

Corrosion pits were observed on both sides. The wall thickness and pit data are also listed 

in Table 1. 

 

Scanning Electron Microscopy Energy Dispersive X-Ray Analysis (SEM-EDXA) was 

used to determine the inorganic elemental composition of the internal surface deposit. 

The results are listed in Table 2. 

 

 

 Michael Adeosun 

 Metallurgical Engineer 
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  NL Hydro  2013-0187-1   

 

 

 

 

 

 

 
 

 

Element 

Side I 

Deposit  

(wt %) 

Iron 94.9 

Manganese 1.3 

Sodium 0.9 

Aluminum 0.8 

Sulfur 0.7 

Silicon 0.7 

Potassium 0.6 

Calcium 0.2 

Data is normalized with carbon and oxygen excluded. 
 

TABLE 2. SEMI-QUANTITATIVE ELEMENTAL SEM-EDXA OF THE 

INTERNAL SURFACE DEPOSIT  
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  NL Hydro  2013-0187-1   

  

 

 

 

Figure 1. Photograph of the tube section, 

as received. 

 

Figure 2. Photograph of internal surface 

of DWD test section, Side I. 

 

Figure 3. Photograph of internal 

surface of DWD test section, Side II. 
 

GE Power & Water 
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  NL Hydro  2013-0187-1   

  

 

 

 

 

Figure 4. Photograph of internal surface 

of DWD test section, Side I, after 

mechanical cleaning. 

 

Figure 5. Photograph of internal surface 

of DWD test section, Side II, after 

mechanical cleaning. 
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GE Power & Water 
Water & Process Technologies 

Metallurgy Services 

9669 Grogan’s Mill Road 

The Woodlands, Texas  77380 

281-367-6201 

281-363-7794 Fax 

 

METALLURGICAL DWD REPORT  

 

Representative: David Gosse Plant: NL Hydro  

  Location: Holyrood, Newfoundland and Labrador, 

Canada 

  Unit: 2 

  Report No.: 2014-0296  

  Report Date: September 24, 2014 

 

BACKGROUND 

A tube section from the waterwall (Tube 92, east wall, cold side, ~ 52 ft elevation) at the 

subject account was submitted for internal deposit-weight density (DWD) determination 

and internal deposit analysis. The service time was not indicated.  

 

RESULTS 

Figure 1 shows the tube sample, as received. Visual inspection revealed no evidence of 

imminent failure from overheating or fireside corrosion. There was no significant or 

excessive build-up of deposits noted on the external surface. The internal surface of the 

tube was covered with light-gray and brown deposits (Figures 2 and 3). 

 

Glass bead blasting per NACE TM0199-99 was used to determine the DWD value. A test 

section was cut from a representative area of the tube and split longitudinally. Both sides 

were processed. The cold side of the tube was marked and is designated as Side II in this 

report. Before cleaning the internal surface, the approximate deposit thickness was 

measured using a point micrometer. Results of the process are presented in Table 1. 
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  NL Hydro  2014-0296   

 

 

DWD Section 

 

DWD 

(g/ft²) 

Internal Surface 

Deposit Thickness  

 

Wall Thickness 

Internal 

Pit Depth 

max. (in.) min. (in.) max. (in.) min. (in.) max. (in.) 

Side I 6.2 <0.001 0.002 0.212 0.217 0.001 

Side II 7.3 0.001 0.003 0.210 0.217 0.004 

 

TABLE 1. DWD RESULTS AND WALL THICKNESS DATA FROM 

TEST SECTION  

 

After cleaning, the condition of the internal surface was evaluated (Figures 4 and 5). 

Shallow corrosion pits were observed on both sides. The wall thickness and pit data are 

also listed in Table 1. 

 

Scanning Electron Microscopy Energy Dispersive X-Ray Analysis (SEM-EDXA) was 

used to determine the inorganic elemental composition of the internal surface deposit. 

The results are listed in Table 2. 

 

 

 Michael Adeosun 

 Metallurgical Engineer 
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  NL Hydro  2014-0296   

 

 

 

 

 

 

 
 

 

Element 

Side I 

Deposit  

(wt %) 

Iron 96.4 

Manganese 1.1 

Sulfur 0.8 

Chromium 0.5 

Aluminum 0.4 

Silicon 0.4 

Calcium 0.4 

Data is normalized with carbon and oxygen excluded. 

 

TABLE 2. SEMI-QUANTITATIVE ELEMENTAL SEM-EDXA OF THE 

INTERNAL SURFACE DEPOSIT  

 

PUB-NLH-001, Attachment 5 
Page 3 of 5, 2016 Standby Fuel Deferral Application



  Page 4 of 5  
 

  NL Hydro  2014-0296   

  

 

 

 

Figure 1. Photograph of the tube section, 

as received. 

 

Figure 2. Photograph of internal surface 

of DWD test section, Side I. 

 

Figure 3. Photograph of internal 

surface of DWD test section, Side II. 
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  NL Hydro  2014-0296   

  

 

 

 

 

Figure 4. Photograph of internal surface 

of DWD test section, Side I, after 

mechanical cleaning. 

 

Figure 5. Photograph of internal surface 

of DWD test section, Side II, after 

mechanical cleaning. 
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4 \ r  11  ewroundland labilorl,  

a nalcor energy company 

UNIT #1  -  BOILER 

 

 

WATERWALL TUBES 

 

NDE SHEET: No 1-1, Rev. 2 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Inspector's Name: 

 

Inspector's Signature: 

 

  

  

Date of Inspection: 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed TUBE # U.T. READING (in.) COMMENTS 

Waterwalt Upper Rear Junction 

Header (SH-4), 11th Floor 1.) 

Ultrasonic Inspection Performed 

on First Tube Bend Tubes 

Numbered East to West 

k 	/\/e) 	0  6  ( E cs 

i 

10 

Waterwall Tube (Knee Region) Wall 

Thickness, Boiler (Top of Scaffold) 

1.) Ultrasonic Inspection Tubes 

Numbered from West Wall 

3k Ale 	p CCE .S.5 

20 

30 

40 

50 

60 

70 

ao 

90 

100 

110 

120 

127 
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I Inspector's Name: 

I Inspector's Signature: I 

"--;( 	 1-■) So rA 

   

   

I. Date of Inspection:  -I SE* P T. 	I '7 	J0i5 

,geto 

nevvfoundland Labrador 

hydro 
a nalcor energy company 

 

UNIT #1  -  BOILER 

  

BOILER TUBES BURNERS 

NDE SHEET No 1-11.4, Rev. 2 

NON-DESTRUC11VE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

Water Wail 

Tube 

Locations A (SW)  -  U.T. (in.) B (NW)  -  U.T. (in.) 

CORNER NUMBER 

C (NE)  -  U.T. (In.) (SE)  -  U.T. (in.) 

Top Left 
Corner .)I1  .d31, 

Top Right 
Corner „NI  . )34 413 

, J3(p 
1st Burner 4th 

Left 

f9J-* , 1st Burner 8th 
Left 038 

1st Burner 4th 
Right 0_51L .)3,5 -,995 

1st Burner 8th 
Right -g30 ,‘930 • J'21 

Water Wall Tube Wall Thickness at Burner 

Elevations (SK-693-11) 1.) Ultrasonic Inspection 

on Tubes  -  PREPARED DRAWING SHOWING 

LOCATIONS OF ULTRASONIC THICKNESS 

MEASUREMENTS 

2nd Burner 4th 
Left 

2nd Burner 8th 
Left 

2nd Burner 4th 
Right 

2nd Burner 8th 
Right 

.J2-0 
-(933 
• g3L/  
, 

-,)33 

,.933 

,JqJ 
• P-0-/ 

,) 

en 
o's 

3rd Burner 4th 
Left dq.5 ,03g -037  

3rd Burner fith 
Left 90 g ,91-/e  

3rd Burner 4th 
Right 435  15 

3rd Burner 8 
Right 

Bottom Center 
Left 

Bottom Center 
Right 

,c9.31 

097 ,c2:), 
"933 

CORROSION PITTING DEPTH MEASUREMENTS ALSO 

REQUIRED DURING THIS INSPECTION 1.) Visually 

inspect for pitting. 2.) Gauge largest pits and 

record. 3.) Reference gauged areas in relation 

to burner 
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13 

Economizer Tubes Wall 

Thicknesses. Location: 5th Floor, 

Overhead. 1.) Ultrasonic Inspection 

on Economizer Tube Assemblies. 

South Bends and Straight Tubes at 

support plates. Both North and 

South support plates to be 

inspected. South side of North and 

North side of South. See drawing 

for details. Tubes are numbered 

from East to West. 

AT SUPPORT PLATES 

AT SUPPORT PLATE BEND 
Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed SOUTH  -  UT (in.) ELEMENT # NORTH - UT (in.) SOUTH  -  UT (in.) 

16 

72 *No i9 CCi 5S 

I Date of Inspection: 

7 

a 

24 

32 

40 

43 

48 

56 

64 

80 

newloundland labrador 

CI"  hydro 
a nalow eneigy company 

UNIT #1  -  BOILER 

 

ECONOMIZER TUBES 

NDE SHEET: No 1-12.2, Rev. 2 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

I Inspector's  Name: 

    

t\ 

7-- 

 

     

I Inspector's  Signature: 

    

    

    

          

ELEMENT # 
SOUTH OF NORTH  -  UT 

(in.) 
NORTH OF SOUTH -UT 

(in.) 
SOUTH - UT (in.) 

Economizer Tubes Wall 

Thicknesses. Location: 8th Floor, 
Under Feet. 1.) Ultrasonic 

Inspection on Economizer Tubes 
Assemblies. Straight tubes at 

support plates. Both North and 
South support plates to be 

inspected. South side of North and 
North side of South. See drawing 
for details. Tubes are numbered 

from East to West. 

8 
16 

0  (9 g a • Aaq 
24 " g HO ' 	1 0 
32 , 	g / '7 , 	07 
40 

, 	61  C2.  ^ O2  33 
48 •1 	g )..3 - g 3 / 
56  3 • (P 3O 
64  € 	3 
72 i 	c9 3 (9  
80 MA • g- I 
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hydro 
a flatcar very (Downy 

UNIT #1  -  BOILER 

 

 

BOILER FLOOR TUBES 

 

NDE SHEET: No 1-13, Rev. 2 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Inspector's Name: 

Inspector's Signature: 

Date of Inspection: 

s 	Nsory\E 

0C-r. 	Q015 
Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

NORTH SLOPE SOUTH SLOPE 	 I 

TUBE # U.T. READING (in.) TUBE # U.T. READING (in.) 

10 .J37 10 Wig° 
20 0d3S 20  .17q 
30 , 914u 30 0188 

40 
 

Boiler Floor Tubes, Location: Main 
Boiler Door, 1.) Ultrasonic thickness 

readings on boiler floor tubes 6 

feet down from the floor fillet 

weld. 2.) Thickness readings on 

every 10th tube for both the north 

and south slopes. Tubes are 
numbered from East to West. 

40 .4147 
50 0 g; )'• 50  

4  I /-C 
60 , 93q 60  .I g? 
70 * Og 7 70   -183 
80 5 80  el79 
90  90 rg67 

100 
. 	17 100 

C i '79 
110 

d 	Lig 
110 

A 0 6 I/ 
120 tr,ggq 120 41gC 
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NDE SHEET No 1-25.1 (pg. 1), Rev. 2 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Inspector's Name: 

 

Inspector's Signature: 

 

 

I Au&. 	eYi.5   Date of Inspection: 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

ift. FROM SOUTH 

HANGER TUBE  -  SEE 

DRAWING -1.1.T. 

READING (in.) 

DIRECTLY UNDER 
SOOTBLOWER  -  UT. 

READING (in.) 

TUBE COMMENTS 

5 	0.ais 
13 -,-/ 

c9. /41'7 
10 	a JAG; 
15  
c:,10 	o, liq 
;1..5 	2-1_S 
30  
35 	0, egic 

Jgo 

,g162 
_55 	0,9-11 

L'e) 	o. gal 

.6)5 	gI3 

o. g Lj 

0,  
0. -gig 
O ;t9-6 
0. ;133 
• g30 

• g3c4). 
• ,7,1,9 471  

J,30 
• ggl 
(7.  
a. Dig 
(9 ,  a 33 
o,  

Primary Superheater Tubes 

Upper Section Back Pass, 

10th Floor Below Feet 1.) 

U.T. Inspection on the upper 

tube section  -  SEE DRAWING 

FOR DETAILS 

6/0 	,gog 
9‘3 	o ,;1144  

newfaeulland labrador 

 hydro UNIT #1  -  BOILER 

 

PRIMARY SUPERHEATER a nalcor energy company 
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Ak 	neoloundland Tabrador 

hydro  
a nalcor allergy company 

UNIT #1  -  BOILER 

 

 

PRIMARY SUPERHEATER 

 

NDE SHEET No 1-25.1 (pg. 2.), Rev. 2 

NON-DESTRUCTIVE DOMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Inspector's Name: I  131 	rd\-NrcJ 1v\( 

I Inspector's Signature: I 

Date of Inspection: 	11406.. go ,o1,5 
Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed TUBE COMMENTS 
DIRECTLY ABOVE 

SOOTBLOWER  -  U.T. 
READING (in.) 

0.  
lo 
/5 
so 

• OPa 
o, aok 
• i q(0 
cl„ iqg 

30 
Primary Superheater Tubes 

Lower Section Back Pass, 9th 
Floor Above Head 1.) U.T. 
Inspection on the upper 

tube section  -  SEE DRAWING 
FOR DETAILS 

• t   
35 

So  

(00 

• q0 
o ;)-6g 
o,  

0 -I c17 
0. 415 
0,0/  
O . /Rg 

40S 
'70 

0. )-olf, 
Ro 
?5 

0,  ge) 
Cc 1 617 

995 	 
o 1q q 
0,  ITS 
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-̀-51 Cfv-13some 

Put,,   

Inspectors Name: 

Inspectors Signature: 

Date of Inspection: 

0 A\ or  -"■&  nevuraureand labrador 

kl hydro 
a nalcor energy company 

UNIT #1 - BOILER 

 

PRIMARY SUPERHEATER 

NDE SHEET No 1-25.2 (pg. 1), Rev. 2 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

COMMENTS 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed TUBE 

1ft. FROM SOUTH 
HANGER TUBE  -  SEE 

DRAWING - U.T. 
READING (In.) 

DIRECTLY UNDER 
SOOTBLOWER  -  U.T. 

READING (in.) 

1 

5 

10 

110 
• ato 
0.19X 

egdg 
o• 4.07 

15 

20 

0 ,  
6 ,113 

0,  
o 98 

Primary Superheater Tubes Upper 

Section Back Pass, 9th Floor Below 

Feet 1.) U.T. Inspection on the lower 

tube section, directly below the 

sootblower and 1ft. from the east 

tube - SEE DRAWING FOR DETAILS 

25 

30 

35 

40 

45 

50 

55 

60 

65 

0,  goo 
0.901 
• /9• 
0./ qg 
• ep:g. 
O. Jo5 

1.2±  /g6 
0_90g" 
0. oa 

0, „log 
O ,1 9g 
ot.aol  
o. 119 
• cgoio 
• go3 
0. 11,/ 

70 0.07 a ,  goo 
• , 75 o, gas' 

130 

85 

0,04/ 
o./qq 

0, 111 
• go/  

90 

95 • 940 
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(2) 	 lewfoundlond Labrador 

hydro 
a oak& pony company 

go l I Date of Inspection: I AV 6-  . 	(...) 

T2 
Ti 

LOOKING EAST 

UNIT #1  -  BOILER 

PRIMARY SUPERHEATER 

30 • . 16,1 
Primary Superheater Tubes, 

Horizontal Spaced Lower 
Assembely, east to west 8th Floor 
1.) U.T. Inspection on the tubes 

5ft. above the Primary 
Superheater inlet header (SH-2)  - 

SEE DRAWING FOR DETAILS 

1.91 0, 1,59 
O ,1,57 0 ,1Th 

0.173 
• L5g _50 0.17(1 

eJga,  0, /(03 

HOE SHEET No 1-25.2 (pg. 2), Rev. 1 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

I Inspector's  Name:  

Area of Boiler and General 
Description of Non- 

Destructive Examination to 
be Performed (A) U.T. READING (in.) 

(B) BENDS  -  U.T. READING 
(in.) 

TUBE COMMENTS 

o ,120  
o , I 73 

0,110o 
0 ,  L58" 

C.176 
0, i*o 
0. lgi 

O,1‘g 
O ,1(07 
0 , 1(3 
0, i6L/ 

/ 0  

of3 
4; 

0,176; 
O r79 
0, /77 
0, igg. 
O , 180 
O.180 

cf). /S9 
0,  i6g, 
or / 57 
0,160/ 
0 ,16a 
Oi i&O  

70 

7 

Economizer 413 O.17q 

Inspector's Signature: 

PUB-NLH-001, Attachment 6 
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Ali -Ni 	newfoundland labrador c 
k l'  hydro 

a nalcor energy company 

 

UNIT #1  -  BOILER 

  

SUPERHEAT PLATEN 

NDE SHEET: No 1-26.2, Rev. 2 (pg. 1) 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Inspectors Name: 
	

--)T1)   

Inspector's Signature: 

Date of Inspection: I  ....5Ep7, c93 , 9 0 15   
Area of Boiler and General 

Description of Non-Destructive 
Examination to be Performed 

U.T. (in.) 

PLATEN # EAST TO WEST 
	

EAST TUBE #1 WEST TUBE #2 

7 

7 

7 

7 

7 

Location: 7th Floor. Above Head. 1.) Bend 

(South) 2.) Front hanger (South) 3.) Rear 

Hanger (North) 4.) Center of Element (Align 

with Overspray) 5.) 6" from north water wall 6.) 

12 from north water wall. 

a-,937 • ,)13  

goip 
0 , 031 
• DI5 

o iJag 
„

• 

g3 

25 

25 

25 

25 

25 

25 

24 

24 

24 

24 

24 

24 

8 

8 

8 

8 

Location: 7th Floor. Above Head. 1.) Bend 

(South) 2.) Front hanger (South) 3.) Rear 

Hanger (North) 4.) Center of Element (Align 

with Overspray) 5.) 6" from north water wall 6.) 

12 from north water wall. 

Location: 7th Floor. Above Head. 1.) Bend 

(South) 2.) Front hanger (South) 3.) Rear 

Hanger (North) 4.) Center of Element (Align 

with Overspray) 5.) 6" from north water wall 6.) 

12" from north water wall. 

Location: 7th Floor. Above Head. 1.) Bend 

(South) 2.) Front hanger (South) 3.) Rear 

Hanger (North) 4.) Center of Element (Align 

with Overspray) 5.) 6" from north water wall 6.) 

12 from north water wall. 

.c

• 

;ZPI-1 
• gg3 

R 

o 

0- gl5 

• g/7 
o, gig 
o= JI5 

o•ag-ci 
e2= gae 
0= 93g- 
• g?-0 

o•gg& 
0= ,930 
0=00,5 
o• lo 

o , 9ge  

0.911 

• 1,5  
o , J.35 
cP ,  
0= 0..geo 
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• 5 

• a go 

8 

• <g. 8 

. SI 8 

8 • 

• 073 8 

8 

. go 

D-77 
g SS&  

5 J . '-11 

25 

25 

25 

25 

25 

25 

• 092-17  

Location: 7th Floor. Under feet. 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element 5.) 6" from north water wall 

6.) 12 from north water wall. 

Location: 7th Floor. Under feet. 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element 5.) 6" from north water wall 

6.) 12" from north water wall. 

Location: 7th Floor. Under feet. 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element 5.) 6" from north water wall 

6.) 12 from north water wall. 

Location: 7th Floor. Under feet. 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element 5.) 6" from north water wall 

6.) 12 from north water wall. 

406,1 
• ‘971  

, ,949-3 

,  

. 019'd 
-.97 61 
• g 76,  

	J93  

	LIP?  
	617,g  

• gg 

' c9 .7q 

NDE SHEET: No 1-26.2, Rev. 2 (pg. 2) 	Inspector's Name: 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 	Inspector's Signature: 

USE ADDITIONAL SHEETS IF NECESSARY 

c2-49 	oflr\ 

g5 / aois  Date of Inspection: I 

Area of Boiler and General 
Description of Non-Destructive 
Examination to be Performed PLATEN # EAST TO WEST 

U.T. (in.) 

TUBE #1 TUBE #2 

C 
\ or  "1k  newfoundland lathadar 

kl  hydro 
a nalcor energy company 

UNIT #1  -  BOILER 

 

SUPERHEAT PLATEN 

PUB-NLH-001, Attachment 6 
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NDE SHEET: No 1-26.2, Rev. 2 (pg. 3) 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

I
çv 

Inspector's Name: 

Date of Inspection: 	I  
Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed PLATEN It EAST TO WEST 

Location:  8th Floor.Under Feet 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element (North) 5.) 6" from north 

water wall 6.) 12" from north water wall. 

Location: 8th Floor.Under Feet 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element (North) 5.) 6" from north 

water wall 6.) 12" from north water wal(. 

Location: 8th Floor.Under Feet 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element (North) 5.) 6" from north 

water wall 6.) 12"  from north  water wall. 

Location: 8th Floor.Under Feet 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element (North) 5.) 6" from north 

water  wall 6.) 12" from north water wall. 

—ASe 

25 

25 

25 

25 

25 

25 

2062  

g/6   

gga 

g 

I 46P E 

Inspector's Signature: I 

5  
gIta 

U.T. (in.) 

TUBE #2 TUBE #1 

newfounditand labrrador 

111011r 
a nalcor energy company 

UNIT #1  -  BOILER 

 

 

SUPERHEAT PLATEN 
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UNIT #1  -  BOILER 

REHEATER ASSEMBLIES 

Aa 	rifoundland leradea kv.  hydro 
a nalcor enemy company 

.1,95  
/39  

/OA 
.115 

I Inspector's Name: 	I  

I Inspector's Signature: 

NDE SHEET No U1-27.1, page 1 of 4 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

I Date of Inspection:  I 	 3 i (9015 
Area of Boiler and General 

Description of Non-Destructive 
Examination to be Performed 

ELEMENT # 

(EAST TO 

WEST) 
U.T. SOUTH 

HANGER (in.) 

U.T. CENTRE OF 

ELEMENT (in.) 

U.T. NORTH 

HANGER (in.) 

U.T. NORTH 

BEND (in.) 
U.T. SOUTH (in.) 

, /sq .133  /L11.0 
1 

./q0 ./.9S . /3/ 3 

,o95 ,68'67 /0a Q -7* .1,9t  6 

,109 .1e3 • oT). .107 .107 9 

.113 e/ O3 ./eq .14  . 1 341 12 

.130 .149g • 111 .113  .1o1 15 

Reheater Horizontally Spaced 
Assemblies Location: 8th Floor 
(Over Head) Bottom section of 

reheater 1.) Ultrasonic Inspection 
of 20 assemblies 2.) Each of the 
20 elements have 5 locations for 

inspection (bottom section only)  - 
See attached drawing for details 

dole .68T • Ili • iI  
18 

.1a9 ,6 0/ 4 • /Jo 21 

- log .115 c ilia 24 

.110 .169 2.1 27 

.133 .1 1 1-1 30 

.1,91 , /,3/0 /Ng • /33 33 

• /3/ 4/9 .110  .13q 36 

.119 .1493 . Igo .I3g  P

• 

-17 39 

.111-1 .115 .11-13 ' /37 .111 42 

• lo g • lfg  , /34, • /17  45 

436 ioq3 . 117 48 

., 13g .o97 ,  411 51 

/ 6.13 .1/7  . log • 119. 54 

- log .elq # eig.5 . lo g 57 
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Aftlk  rwroundland abdct 

hydro 
a nalcor energy company 

UNIT #1  -  BOILER 

 

 

REHEATER ASSEMBLIES 

 

NDE SHEET No U1-27.1, page 2 of 4 

NON-DESTRUCTIVE EUMINATiON 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

I Inspectors Name: 

 

   

 

I Inspector's Signature: 

   

   

..5EP-r. 181  ,9o15 

  

Date of Inspection: 

 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

r 

ELEMENT # 
(EAST TO 

WEST) U.T. SOUTH (in.) U.T. NORTH (in.) COMMENTS 

1  
a g3R ,/6/0 

3 
• 937 ,181 

6  idPla ,17t 
9  rd3g ,17g. 
12  :.038 ,17e 
15  ,dqg 165 

Reheater Horizontally Spaced 
Assemblies Location: 9th Floor 
(Under Feet) Middle section of 

reheater 1.) Ultrasonic Inspection 

of 20 assemblies 2.) Inspection on 

under feet requires two readings, 
one for the south and one for the 

north (approx. 2 feet from the 

bends)  -  See attached drawing for 

details 

18  176 
21 ,J33 ,167 
24  (ggeo / '7 
27 .)31 ,175 
30  

,gg7 , 1g,9- 
33 

i gq6 e 177 
36 

' 925 , I 711)  

39  AJ3A ,Igo 
42 

.1 )149, . I go 
45  .034 yigg 
48  AP-1g 
51 A178 
54 

e g3ci ,/g3 
57 

, 9j5 , /7/ 
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UNIT #1  -  BOILER 

REHEATER ASSEMBLIES 
4\10, 
,,....... 

kl hydro 
a nalcor energy company 

NDE SHEET No U1-27.1, page 3 of 4 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

I Inspector's Name: 

I Inspectors Signature: I  

  

  

  

Date of Inspection: 	 1 9 	01 5 

 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

/ 
ELEMENT # 
(EAST TO 

WEST) U.T. - CENTER OF ELEMENT (in.) COMMENTS 

1 /70i..• 

3 
0 / 

6 
V 

9 
• / 6  7  

12 ,t7g 
15 

‘igg 

Reheater Horizontally Spaced 

Assemblies Location: 9th Floor 

(Over Head) Middle section of 

reheater 1.) Ultrasonic Inspection 

of 20 assemblies 2.) Inspection 

on over head requires centre 

U.T. reading only  -  See attached 

drawing for details 

18  .47 
21 

c  / 79  
24  ,I95 
27 igg- 
30 

 

33 
kii'l 

36 
 4 

39 ,:. 	/ 7q 
42  ,17g 
45 

48  ,17* 
51 

 

54 r / . 7 6 
57 4g9 
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newfoundiand labrador 

hydro 
a /witty energy company 

UNIT #1  -  BOILER 

 

 

REHEATER ASSEMBLIES 

 

NDE SHEET No U1-27.1, page 4 of 4 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

I Inspector's Name: I 	11) 1--) 	/-1.( 	C)11"\.e 

 

 

I Inspectors Signature: I 

  

  

Date of Inspection: I 	 If  g015 

   

Area of Boiler and General 
Description of Non-Destructive 
Examination to be Performed 

i 
ELEMENT # 

 (EAST TO 
WEST) U.T. - CENTER OF ELEMENT (in.) COMMENTS 

1 0 / Lic7 
3 • ig7 
6 
9 • 157 

12 .r 135 
15 

i / 5 3 

Reheater Horizontally Spaced 
Assemblies Location: 10th Floor 
(Under Feet) Middle section of 

reheater 1.) Ultrasonic Inspection 
of 20 assemblies 2.) Each of the 

20 elements require centre 
inspection only (inspection under 
feet only)  -  See attached drawing 

for details 

18 
e / 5 / 

21 
e / Li 10 

24 
• / ,..5 / 

27 e 15i 
30 e / 58 
33 

g 1107 
36 r / 5 4/ 

39 
1 / 4/ g 

42 
 

45 r /97 
48 

' /5 7 
51 o 1k/ 3 
54  
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newfoundiand Labrador 

hydro 
a nalcor energy company 

 

UNIT #2 - BOILER 

  

WATERWALL TUBES 

  

. OA NDE SHEET: No 2-1, Rev. 2 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Inspector's Name: 

  

 

Inspector's Signature: 

  

  

 

Sc) 	 0 Date of Inspection: 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

t 	t 

TUBE It U.T. READING (in.) COMMENTS 

Waterwall Upper Rear Junction 

Header (SH-4), 11th Floor 1.) 

Ultrasonic Inspection Performed 

on First Tube Bend Tubes 

Numbered East to West 

I lit(C7  

10 0  , g 3 i 

Waterwall Tube (Knee Region) Wall 

Thickness, Boiler (Top of Scaffold) 

1.) Ultrasonic Inspection Tubes 

Numbered from West Wall 

20  0  ■  937   
30 0 ' 

40 0  ,  9 Li .5 
50  0  ,  ,) aro 
60 0  ,  j 3 
7 0 0  , 	3 i 
80  

90  

100  

110  

120  

127  
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ACik  riewleimdLarui ,alvadel 

hydro UNIT #2 - BOILER 

 

BOILER TUBES BURNERS a sake anew company 

 

NDE SHEET No 2-11.4, Rev. 2 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

I Inspector's Name: 	I 	c  

I Inspector's Signature:  

I Date of Inspection:  I 	 ,  gotS 

Water Wall 
Tube 

Locations A (SW)  -  UT. (in.) B (NW)  -  UT. (in.) 

CORNER NUMBER 

C (NE)  -  UT. (in.) D (5E)  -  UT. (In.) 

Top Left 
Corner 4,`I o- 0, 21,1 0,202- 

Top Right 
Corner 0.211 o. 011 

allf< 1st Burner 4th 
Left e.00, 

1st Burner 8th 
Left (_. 4(M c,aa6 0,22- 1  

1st Burner 4th 
Right 0,2.33 0. 

Water Wall Tube Wall Thickness at Burner 
Elevations (SK-693-11) 1.) Ultrasonic Inspection 

on Tubes  -  PREPARED DRAWING SHOWING 
LOCATIONS OF ULTRASONIC THICKNESS 

MEASUREMENTS 

1st Burner 8th 
Right 

2nd Burner 4th 
Left 

2nd Burner 8th 
Left 

2nd Burner 4th 
Right 

2nd Burner 8th 
Right 

0. 011 

o. g 
0, gog 
e,91,4 

0.232, 
0,221  
0,22.o  

(3.23e, 

(3,235 
0.231 

o,215 

o.2Z4 
0.2,31 

3rd Burner 4th 
Left 012210 

3rd Burner 8th 
Left cl , Q110 0.232 012214 

3rd Burner 4th 
Right 0.3(1 

3rd Burner 8 
Right oi gig oi2261 o.223 

Bottom Center 
Left o.17 04oq 0,Z1q oi21 

CORROSION PITTING DEPTH MEASUREMENTS ALSO 
REQUIRED DURING 	INSPECTION 1.) Visually 

Inspect for pitting. 2.) Gauge largest pits and 
record. 3.) Reference gauged areas in relation 

to burner 

Bottom Center  z.k  

Right 	17 i cicl 	e) , 42.o 0.2)1 
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Ask 	newfoundland labrador 

hydro 
a nalor eneigy tompany 

Inspector's Name: I 	• TS'S' ly e= 

Inspector's Signature: 

Date of Inspection: 

BEND AT SUPPORT PLATE 

0. D-05 
.Juc (901 

/47 / a-6) 

10E a-1-7 

; 

ale 

NDE SHEET: No 2-12.2, Rev. 2 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed ELEMENT # 

7 

8 

13 

Economizer Tubes Wall 
16 

Thicknesses. Location: 5th Floor, 

Overhead. 1.) Ultrasonic Inspection 

on Economizer Tube Assemblies. 

24 

32 
South Bends and Straight Tubes at 

support plates. Both North and 40 

South support plates to be 

inspected. South side of North and 
43 

North side of South. See drawing 

for details. Tubes are numbered 

48 

from East to West. 
56 

64 

72 

80 

ELEMENT # 
SOUTH OF NORTH  -  UT 

(in.) 

NORTH OF SOUTH  -  UT 

(in.) 
SOUTH  -  UT (in.) 

Economizer Tubes Wall 
Thicknesses. Location: 8th Floor, 

Under Feet. 1.) Ultrasonic 
Inspection on Economizer Tubes 

Assemblies. Straight tubes at 
support plates. Both North and 

South support plates to be 
inspected. South side of North and 
North side of South. See drawing 
for details. Tubes are numbered 

from East to West. 

8  o.-23 0. g.33 0. g5o 
16 0 . te 0. .g II 
24 0 .° J33 O, J 	3 c. 
32 (9/ aao (9. 	o. Ito 0. J/ 
40 0  •  J31 0. Al3 o ,  19/ 67 
48  0  •  a 1 a. gAq 0. 9,9 
56  0' 
	.3  i 

Ca .ggi-/  
64  0 . d 9 5 C. 935 0, 	Up 
72  0 1  g 3o o,  .g d.A (Pi ;1/ q 
80 

 

UNIT #2 - BOILER 

ECONOMIZER TUBES 

SOUTH  -  UT (in.) NORTH  -  UT (in.) SOUTH  -  UT (in.) 

0 . /00 a 
. /15 

aii 

/3 

I"/43 

AT SUPPORT PLATES 
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„a Ai  newfountgandlebrador 

hydro 
a nalcw enegy company 

NDE SHEET No 2-25.1 (pg. 1), Rev. 2 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Inspector's Name: 

Inspector's Signature: 

Date of Inspection: 	1.114 7 /  do/5   

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed TUBE 

lft. FROM SOUTH 

HANGER TUBE - SEE 

DRAWING  -  U.T. 

READING (in.) 

DIRECTLY UNDER 

SOOTBLOWER  -  U.T. 

READING (in.) 

COMMENTS 

00 .2 
2 11 

10 tg 
1 E) 2 20  
o 22 

,0 5 c'67 22.1 
,2 09 '233 

Primary Superheater Tubes 

Upper Section Back Pass, 

10th Floor Below Feet 1.) 
U.T. Inspection on the upper 
tube section  -  SEE DRAWING 

FOR DETAILS 

70'5 220 
2 15 2 3.7 

(-1.5 2o 2 ig 
So 2 .211 
Sc 2Z-Z_ 233 

o 22 222 

Gs 210 2 3'1 
10 2 / 3 
15 2 iO 233 

210 2 2 I 
/clef 235 
2 I 1 232 

95 

UNIT #2  -  BOILER 

PRIMARY SUPERHEATER 

PUB-NLH-001, Attachment 7 
Page 4 of 16, 2016 Standby Fuel Deferral Application



Ai\r1

nvectoldlarni 

hydro 
a nalcor enemy company 

UNIT #2  -  BOILER 

 

PRIMARY SUPERHEATER 

TUBE 

NDE SHEET No 2-25.1 (pg. 2), Rev. 2 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Area of Boiler and General 
Description of Non-Destructive 
Examination to be Performed 

Inspector's Name: 

1  Inspector's Signature:  I 	,   

I Date of Inspection:  

DIRECTLY ABOVE 
SOOTBLOWER  -  U.T. 

READING (in.) 

Z-e_i/i/vy 

5 

COMMENTS 

2 /6 
22  t 

10 2 2- 1  
5 20°1  

2 )0  

22 
10 
	

22 
Primary Superheater Tubes 

Lower Section Back Pass, 9th 
Floor Above Head 1.) U.T. 
Inspection on the upper 

tube section  -  SEE DRAWING 
FOR DETAILS 

221 

20 

.2 ci 

2 25 
/c/q 

9( 
c 1 

73 2 2-  I 
223 
225 

5%) 
cr5 

2/5 

PUB-NLH-001, Attachment 7 
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rwtoundland latrrador  

hydro 
a am eney cumpamy 

NDE SHEET No 2-25.2 (pg. 1), Rev. 2 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Inspector's Name: 

Inspector's Signature: 

Date of Inspection: 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed TUBE 

lit. FROM SOUTH 
HANGER TUBE SEE 

DRAWING  -  U.T. 

READING (in.) 

DIRECTLY UNDER 
SOOTBLOWER  -  U.T. 

READING (In.) 

COMMENTS 

1 /9'1 22 2  
5 /9q 22-5 

10 / 9C, 2/5 
15 / 2o5-  
20 II 2oV 
25 2 o2 /9Z 
30 

-2oC /97 

Primary Superheater Tubes Upper 

Section Back Pass, 9th Floor Below 

Feet 1  . )  (i.T. Inspection on the lower 

tube section, directly below the 

sootblower and ift. from the east 

tube  -  SEE DRAWING FOR DETAILS 

35 I" 
40 .20 -1 
45 215 22 
50 /9Z 1  

55 rtc( 713 
60 213 204 
65 216 ic-77 
70 210 
75 21?) /96 
80 226 /95 
85 227 
90 2/3 2o6 
95 .211 

UNIT #2  -  BOILER 

PRIMARY SUPERHEATER 

PUB-NLH-001, Attachment 7 
Page 6 of 16, 2016 Standby Fuel Deferral Application



\ newfamdand labralor 

kl hydro 
a nano enmgy rampany 

LOOKING EAST 

UNIT #2 - BOILER 

PRIMARY SUPERHEATER 

o4Y1 ilpo 
,5  Q .  Ig.5 0.1679, 

1s 0, / (-o o 0./k7 

I Inspector's Name: I < I 2.A 

I Inspector's Signaturej 

I  Date  of Inspection:  I _Ju 8 	i S 

NOE SHEET No 2-25.2 (pg. 2), Rev. 1 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Area of Boiler and General 

Description of Non- 

Destructive Examination to 

be Performed (A) U.T. READING (in.) 
(B) BENDS- U.T. READING 

(in.) 
TUBE COMMENTS 

o. gi./ • 1624 /0 

0,190 0,15(1 
o. /9,9. 
0./g* 
o: jqj 

O.194 

0./ g g 
0../g9 

c' iLt 

63/42  
0. /S5 
0.1.5g 
0. /63 
O .1(0o 
o. ita9 
o. i(03 
c,/(077  
O . 110 0 (pc 

• ,C 

Primary Superheater Tubes, 

Horizontal Spaced Lower 

Assembely, east to west 8th Floor 

1.) U.T. Inspection on the tubes 

5ft. above the Primary 

Superheater inlet header (SH-2)  - 

SEE DRAWING FOR DETAILS 

O .  /q/ O ,i&g • 0 

go O f /94 • /61 

Economizer 

O .  i'.3 
O , / I/  

/93 
'10 
93 

30 

• IG,5 

/.5 

PUB-NLH-001, Attachment 7 
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2, 1 T • 2 /o 

Date of Inspection: I 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed PLATEN # EAST TO WEST 

U.T. (in.) 

WEST TUBE #2 EAST TUBE #1 

Location: 7th Floor. Above Head. 1.) Bend 

(South) 2.) Front hanger (South) 3.) Rear 

Hanger (North) 4.) Center of Element (Align 

with Overspray) 5.) 6" from north water wall 6.) 

12" from north water wall. 

'101, 7 

7 

7 

7 

7 2-2-S 
2 2_ 2 

Location: 7th Floor. Above Head. 1.) Bend 

(South) 2.) Front hanger (South) 3.) Rear 

Hanger (North) 4.) Center of Element (Align 

with Overspray) 5.) 6" from north water wall 6.) 

12" from north water wall. 

2-.cv 

2-  I 

8 

8 

8 

2-11-  

Location: 7th Floor. Above Head. 1.) Bend 

(South) 2.) Front hanger (South) 3.) Rear 

Hanger (North) 4.) Center of Element (Align 

with Overspray) 5.) 6" from north water wall 6.) 

12" from north water wall. 

Location: 7th Floor. Above Head. 1.) Bend 

(South) 2.) Front hanger (South) 3.) Rear 

Hanger (North) 4.) Center of Element (Align 

with Overspray) 5.) 6" from north water wall 6.) 

12" from north water wall. 

T1:1 	24 

Ct4 	24 

g  I  t 	24 

C  24 

24 

24 

7-4 
• 2_-2_c2 

Zr 

ket 

• 2_ 

- 2-1- 
2-  "3-3 

25 

25 

25 

25 

25 

25 

• 7---• 

• 

• t 

3 

0 

2-. t 

cf t 

"f 	newfoundland labradar \ 
 hydro 

a Palm energy company 

UNIT #2 - BOILER 

 

 

SUPERHEAT PLATEN 

 

NDE SHEET: No 2-26.2, Rev. 2 (pg. 1) 	Inspector's Name: I 	R.41.4 S. ozYle.... 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 	Inspector's Signature: 1  
USE ADDITIONAL SHEETS IF NECESSARY 

PUB-NLH-001, Attachment 7 
Page 8 of 16, 2016 Standby Fuel Deferral Application



UNIT #2 - BOILER 

SUPERHEAT PLATEN 

X  newfoundland labrador \ 
 hydro 

a  minor energy company 

NDE SHEET: No 2-26.2, Rev. 2 (pg. 2) 	Inspector's Name: 	I 
NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 I Inspector's Signature: I 
USE ADDITIONAL SHEETS IF NECESSARY 

A- iuS,  t-t   

Date of Inspection: I JL 23 20,4 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

U.T. (in.) 

PLATEN # EAST TO WEST TUBE #1 

••  233 

TUBE #2 

22.c, 

Location: 7th Floor. Under feet. 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element 5.) 6" from north water wall 

6.) 12 from north water wall. 

7 '2513 • 2.S.1- 
7 • z1 L.G 
7 

-  2-0 .2pi 
7 • 2.4t, • 2_55-  
7 (g. 

.  2-4a1 

• 2513 

• '23 
Location: 7th Floor. Under feet. 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element 5.) 6" from north water wall 

6.) 12 from north water wall. 

8 2_61- 
8 2+1-  

251 
8 

24 

Location: 7th Floor. Under feet. 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element 5.) 6" from north water wall 

6.) 12 from north water wall. 

24 • 2-g 
24 

24 
• 2•F‘ 

24 2.P3 
24 

25 

Location: 7th Floor. Under feet. 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element 5.) 6" from north water wall 

6.) 12" from north water wall. 

25 • 2-0(=, 
25 aze2. 
25 

25 .•• -2— 	1 
25 .•  2-1—T • 

PUB-NLH-001, Attachment 7 
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0- glad 0- 4(94 25 Tube #1 EAST, Tube #2 WEST  -  Overhead from 
scaffold 1.) First bend off header (south) 2.) 

Second bend off header (south) 3.) Rear hanger 
bend (north) 4.) Center of element 5.) 6" from 
north water wall 6.) 12" from north water wall 

25 

25 

0. 4V 
(5. 4kiV 

25 LP,  g• 73 
25 (), J,57 

-'• 	newroundland labradar 

kl
\ 

hydro 
a nalcor energy cnmpany 

TUBE #1 
PLATEN # EAST TO 

WEST 

NDE SHEET: No 2-26.2, Rev. 2 (pg. 2) 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Area of Boiler and General 
Description of Non-Destructive 
Examination to be Performed 

Inspector's Name: 	S • CZAN 	c) 	e 

Inspector's Signature: I   
1- LA 

Date of Inspection:  I 	37,1L7e  1 0 f  3015   

U.T. (in.) 

TUBE #2 

7 

Tube #1 EAST, Tube #2 WEST  -  Overhead from 
scaffold 1.) First bend off header (south) 2.) 

Second bend off header (south) 3.) Rear hanger 
bend (north) 4.) Center of element 5.) 6" from 
north water wall 6.) 12" from north water wall 

7 97  o- g3c? 
7 0. 4 ,42 O. J3 I 
7 O -  4=4°3 O.43g 
7 O 4_316 
7 

8 

Tube #1 EAST, Tube #2 WEST  -  Overhead from 
scaffold 1.) First bend off header (south) 2.) 

Second bend off header (south) 3.) Rear hanger 
bend (north) 4.) Center of element 5.) 6" from 
north water wall 6.) 12" from north water wall 

O . 4149 

c. 4.,48` 8 

8 

8 

8 

loO 
• 64,  

Tube #1 EAST, Tube #2 WEST  -  Overhead from 
scaffold 1.) First bend off header (south) 2.) 

Second bend off header (south) 3.) Rear hanger 
bend (north) 4.) Center of element 5.) 6" from 
north water wall 6.) 12" from north water wall 

24 

24 0. :93/ 
24 0. 
24 • J.. 51 0,964 

-  sc 24 

25 

1. (9 

J3g"  

3. ,-;?_c4 

UNIT #2  -  BOILER 

SUPERHEAT PLATEN 

PUB-NLH-001, Attachment 7 
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4  lk  ne.vfoundland labrador \ r  
k  s  hydro 

a Mir energy company 

I Inspectors Name: I  S  . 	C   

TUBE #1 PLATEN # EAST TO WEST 

I 
Location: 8th Floor.Under Feet 1.) Bend (North) 

2.) Front hanger (South) 3.) Re r Fklanger 4.) 

Center of Element (North) 5.) 6" from north 

water wall 6.) 12 from north water wall. 

Location: 8th Floor.Under Feet 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element (North) 5.) 6" from north 

water wall 6.) lr from north water wall. 

Location: 8th Floor.Under Feet 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element (North) 5.) 6" from north 

water wall 6.) lr from north water wall. 

U.T. (in.) 

TUBE #2 

• 2, i f  
• 224 

- 2 
r ec2 

, 2242 

- 2 

2- iv 

• 'Z. /6.  

, 

• 2 a.411   
• 2  
• 2Z2- 

2 

Location: 8th Floor.Under Feet 1.) Bend (North) 

2.) Front hanger (South) 3.) Rear Hanger 4.) 

Center of Element (North) 5.) 6" from north 

water wall 6.) 12 from north water wall. 

2j 3 7 

7 

7 

7 

22_ 

• 201. 

- 

• Zeg 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

Date of Inspection: I  

24 

24 

24 

24 

24 

24 

, 2.0 • 3 25 

25 

25 

25 

25 

• 2  / 
2 f3 21/ 

• 2 
- 2-1 25 - t/ 

NDE SHEET: No 2-26.2, Rev. 2 (pg. 3) 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 I Inspectors Signature: I 

USE ADDITIONAL SHEETS IF NECESSARY 

UNIT #2 - BOILER 

SUPERHEAT PLATEN 

PUB-NLH-001, Attachment 7 
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AK 	newroundtand labrador 

hydro 
a nalcoi energy company 

UNIT #2 - BOILER 

 

REHEATER ASSEMBLIES 

    

NDE SHEET No U2-27.1, page 1 of 4 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

I Inspectors Name:  1 

 

 

I Inspectors Signature: I 

 

  

  

u.-L 	Zo 

 

 

Date of Inspection: 

  

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

• 

ELEMENT  (EAs  
(EAST 

T O  # 

WEST) U.T. SOUTH (in.) 
U.T. SOUTH 

HANGER (in.) 

U.T. CENTRE OF 

ELEMENT (in.) 

U.T. NORTH 

HANGER (in.) 

U.T. NORTH 

BEND (in.) 

-  )42_. ,  098 .13 	I • I3L 

• O1-1 • 1 lb 
6 . ( o2_ 1 • t 	1  • lo  1 , 12- - 

9  HZ .- 	1, --2  .oci.  

12 "0 -108 . 	115-  
15 • i  1-3 ioccl.. .103 ,  12. .  (61. 

Reheater Horizontally Spaced 

Assemblies Location: 8th Floor 

(Over Head) Bottom section of 

reheater 1.) Ultrasonic Inspection 

of 20 assemblies 2.) Each of the 

20 elements have 5 locations for 

inspection (bottom section only) - 

See attached drawing for details 

18 i i L .1 (c, .151-4- .114- .  As- 
21 1 2.2 ■(. 21. i ( 2-0 4  1 22- . COI 

24  2. • I 	( I • I 1 0 4  L 3 3 , r2.1 

• 1 -2-0 27 • 13L) 6 i 22 6 	1 '2.5 a 1 	t 
30  

• (SI—  6  1,2 [ , 	13i i 133  
33 ' .3 1—  

36 , I (  9- • 1 23 .  lo9 ,  141 '  13+ 
39 • to(z: 4 i2 .101  '139 '134 
42 ' 	11 	1 ' °c12. • ocK ,131. • 12.8 
45 .  oqg .octs-  . 	to .  IS-2_ .  KG( 
48  . 052 .  O cri ,  0610 
51 0 CH .  098 .  ô4 .  i  -z 2_  ,  1 '3 8  

54 . II I   ,  i uL 
-  Oci . izo • 12_9 

57 • le,  a ,, I ra.. 6 	1 2.- -2_. , 	11 	l , 1 —Lei. 

PUB-NLH-001, Attachment 7 
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Liewtotmdland 1:brador 

hydro 
a Delta eneigy company 

NDE SHEET No U2-27.1, page 2 of 4 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Inspector's Name: I 	< • (2.--N 	t:)11(‘- 

I Inspector's Signature: I  

Date of Inspection: 

Area of Boiler and General 
Description of Non-Destructive 
Examination to be Performed 

/ 	 / 

E=701/ 

WEST) U.T. SOUTH (in.) U.T. NORTH (in.) COMMENTS 

1  o•g31 0, l'76,  
3  oa 331 6.175P 
6  o.  g3.4 0- Ilq 
9 0. 0,33 0 . I g3 

12 
 

15 0° 961.5 (,.173 

Reheater Horizontally Spaced 

Assemblies Location: 9th Floor 

(Under Feet) Middle section of 

reheater 1.) Ultrasonic Inspection 
of 20 assemblies 2.) Inspection on 
under feet requires two readings, 
one for the south and one for the 

north (approx. 2 feet from the 
bends)  -  See attached drawing for 

details 

18 
 

21 0 4 q A c). / kf 
24  0 ,  93 i 0. 179 
27 6 , 93 (3 iga. 
" 0 , 	,.>3 6  -  I 7 62 
33  04  g 30 d  .  1 77 
" (.3  -  J39. (-9‘ /73" 
" 

42 0 ' g3 S.  o. i 33 
45  0. 9q ), 0 I7e.9 
48  Oa '9 33  Co igii 
51 

 '71 
54  O. 9q1 o•176 
57 O. 93e 0.17 t 

UNIT #2 - BOILER 

REHEATER ASSEMBLIES 

PUB-NLH-001, Attachment 7 
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I Inspector's Name: 	I 

I Inspector's Signature:  I  

NDE SHEET No U2-27.1, page 3 of 4 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Date of Inspection: 	I 
Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

I 	1 

ELEMENT # 
(EAST TO 

WEST) U.T. - CENTER OF ELEMENT (in.) COMMENTS 

p 

3  (./77 
6 

9 0 , 1 17 3 
12 0  `  / 7 9 
15 

 

Reheater Horizontally Spaced 

Assemblies Location: 9th Floor 

(Over Head) Middle section of 

reheater 1.) Ultrasonic Inspection 

of 20 assemblies 2.) Inspection 

on over head requires centre 

U.T. reading only - See attached 

drawing for details 

18  o. 178' 
21 0  •  / g.5 
24 0 ' / 79 
27 Q. I 7o 
30 0 ' /g/ 
33 0 , / g ). 
36  e. 17i-/ 
39 O'f / 767 
42 

1 	..7 

0  ' 	/ 	43'r 
45 

 

48 
 

51 0 , 1 7 9 
54  Ô. /77 
57  o ,  /7/ 

newroundland labrador 1  Ai \ ir  

a Dakar energy company 

y ro UNIT #2 - BOILER 

REHEATER ASSEMBLIES 

PUB-NLH-001, Attachment 7 
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newinundland I:brador 

10,hydro 
a nicer energy curnpany 

UNIT #2 - BOILER 

 

REHEATER ASSEMBLIES 

NDE SHEET No U2-27.1, page 4 of 4 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

I Inspector's  Name:  I 	• e_A 	5c) 

I Inspector's Signature: 

I Date  of Inspection:  I  
Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

ELEMENT # 
(EAST TO 

WEST) U.T.  -  CENTER OF ELEMENT (in.) COMMENTS 

1 
	

0.1/-19 
3 

6 
	

0. Lgi 
9 
	

0.  13-4 
12 
	

c9. l5g 
15 

Reheater Horizontally Spaced 
Assemblies Location: 10th Floor 
(Under Feet) Middle section of 

reheater 1.) Ultrasonic Inspection 

of 20 assemblies 2.) Each of the 

20 elements require centre 

inspection only (inspection under 

feet only) - See attached drawing 
for details 

18 

21 

24 c.  /53 
27 

30 o. /3",;1 
33 

36 00/3/ 

42 

39 

45 

48 
	

0.1419 
51 

54 0. /So 
57 

PUB-NLH-001, Attachment 7 
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hydro UNIT #2 - BOILER 

 

BOILER FLOOR TUBES a nalcor energy company 

 

NDE SHEET: No 2-13, Rev. 2 

NON-DESTRUCTIVE EXAMINATION 

MAINTENANCE FILE NUMBER 102-05-1-17 

USE ADDITIONAL SHEETS IF NECESSARY 

Inspector's Name: 

  

Inspector's Signature: 

 

	 PV 6 M."  dors 

 

Date of Inspection: 

Area of Boiler and General 

Description of Non-Destructive 

Examination to be Performed 

NORTH SLOPE SOUTH SLOPE 	 I 

TUBE # U.T. READING (in.) TUBE # U.T. READING (in.) 

10 
Os  02 3 ? 

10 0 . I 9 LI 

20  0. 	3q' 20  

30 O. a44 30  

Boiler Floor Tubes, Location: Main 

Boiler Door, 1.) Ultrasonic thickness 

readings on boiler floor tubes 6 

feet down from the floor fillet 

weld. 2.) Thickness readings on 

every 10th tube for both the north 

and south slopes. Tubes are 

numbered from East to West. 

40 o. Q 4 a 40  

50 6 . as., 50 0. lag 
60 0.1gS6 60 0 . %6 

70 0 • .Q LIS 70 0 . iciLl 
80 

0  • 	Q S 80 0 . I a8 

90  90 
 

100 c5..231  100  

110  110 0 . llck 
120 0. a 	5 120 0 . t el 11 
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