


OWNER / PURCHASER ITEM NO. 5H-1203
SERVICE LOCATION Bruderheim, Alberta, Canada

1 Unit : Number Req'd : One REV
2 Manufacturer : Reference : Job #3076
3 Type of heater :
4 l Total absorbed duty : 8.19 MM BTU/hr
5 PROCESS DESIGN CONDITIONS
6 l
7 3
8 l 3
9 MM BTU/hr 3

10 l 3
11 l lb/hr 3
12 l B.P.D
13 l psi
14 psi 104.00 76.00 33.00 22.00 3
15 l BTU/hr-ft2 3
16 BTU/hr-ft2 3
17 BTU/hr-ft2 3
18 BTU/hr-ft2 3
19 l Velocity limitation calculated ft/s 3
20 lb/s-ft2 3
21 l °F 811 760 809 727 3
22 l hr-ft2-°F/Btu
23 l inch
24
25 l °F 3
26 l psig 3
27 l lb/hr 3
28 l lb/hr
29 l 3
30 l
31 l cP 2.71 2.71 3
32 l BTU/lb-°F 0.612 0.612 3
33 l BTU/hr-ft-°F 0.045 0.045 3
34
35 l °F 3
36 l psig 3
37 l lb/hr 3
38 l lb/hr 3
39 l 3
40 l 3
41 l cP 0.600 0.013 0.600 0.013 3
42 l BTU/lb-°F 0.695 0.651 0.695 0.651 3
43 l BTU/hr-ft-°F 0.037 0.033 0.037 0.033 3
44
45 l
46
47
48
49 Notes:
50
51
52
53
54
55
56
57
58
59
60
61
62
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OWNER / PURCHASER MEG Energy Corp. / MEG Energy Corp.ITEM NO. 5H-1203
SERVICE Reactor Feed Heater LOCATION Bruderheim, Alberta, Canada

COMBUSTION DESIGN CONDITIONS
1 Operating Case Design Turndown REV
2 l Type of fuel Natural Gas Natural Gas
3 l Excess air, percent 20% 20% 1
4 Calculated heat release (LHV), MM BTU/hr 9.94 4.85 1
5 Fuel efficiency calculated, percent (LHV) 82.40% 84.50% 3
6 Fuel efficiency guaranteed, percent (LHV) 81.40% 3
7 Radiation loss, percent of heat release (LHV) 1.5 1.5 1
8 Flue gas temperature  leaving: Radiant section, °F 1491 1263 1
9 Convection section, °F 652 578 3

10 Air preheater, °F
11 Flue gas quantity, lb/hr 10,013 4,882 3
12 Flue gas mass velocity through convection section, lb/s-ft2 0.297 0.145 3
13 Draft at arch, inch H2O -0.1 -0.1 2
14 Draft at burners, inch H2O -0.25 -0.25 2
15 l Ambient air temperature, efficiency calculation, °F 60 60 1
16 Ambient air temperature, stack design, °F 75 (Max.) 75 (Max.) 2
17 l Altitude above sea level, ft 2120 2120 1
18 l Volumetric Heat Release, BTU/hr-ft3 9,450 4,608 3
19 l Required emissions: ppmv (d) (corrected to 3% O2) NOx:     CO:       SOx:
20  NOTE-1 UHC: Particulates:
21 FUEL CHARACTERISTICS:
22 l Gas Type Natural Gas Start-Up 1
23 l LHV, BTU/SCF 915 1,022 1
24 l HHV, BTU/SCF 1
25 l Pressure @ burner, PSIG 2.5 2.5 1
26 l Temperature @ burner, °F 75 100 1
27 l Molecular weight / Viscosity -/ °F, SSU 16.66 / 21.48 / 1
28 l Atomizing steam temperature, °F  N / A N / A 1
29 l Atomizing steam pressure, psig  N / A N / A 1
30 l Composition Composition mole% mole% 1
31 N2 0.65 8.90 1
32 H2S 0.00 0.003 1
33 C1 95.50 69.76 1
34 C2 1.50 7.01 1
35 C3 0.35 4.86 1
36 iC4 0.00 2.49 1
37 nC4 0.15 1
38 iC5 0.00 0.82 1
39 nC5 0.05 1
40 C6+ 0.15 0.96 1
41 H2 0.00 3.25 1
42 H2O 1.60 Saturated. 2
43 CO 1.48 1
44 CO2 0.44 1
45 TOTAL 100.0 100.0 1
46 BURNER DATA:
47 l Manufacturer : Maxon Combustions Size/Model Number : 8"/ Kinedizer LE Number Req'd : 1
48 Type : Low Nox Location :  FLOOR Orientation : Up-Fired
49 l Heat release per burner, MMBTU/HR       Design: 11.927 Normal : 9.939 Minimum : 2.982 3
50 Pressure drop across burner @ design heat release, in. WC : -0.25
51 Distance burner center line to tube center line, horizontal, Ft. : 4.46 Vertical, Ft. : 16.83 1
52 Distance burner center line to unshielded refractory, horizontal, Ft. : N/A Vertical, Ft. : N/A
53 l Pilot type : Interrupted Capacity, BTU/HR : 500,000 Fuel : Natural Gas 2
54 l Ignition method : Electric
55 l Flame detection, type : UV scanners - (1) Burner + (1) Pilot Number : (2) - 1/2" NPT 1
56 NOTES:
57 1. NOx and CO emissions will be 47 ppmv(d) and 200 ppmv(d) corrected to 3% O2 from the burner at design conditions. 2
58 2. Please refer to burner datasheet for additional notes on emission guarantees. 2
59
60
61
62
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OWNER / PURCHASER MEG Energy Corp. / MEG Energy Corp. ITEM NO. 5H-1203
SERVICE Reactor Feed Heater LOCATION Bruderheim, Alberta, Canada

MECHANICAL DESIGN CONDITIONS
1 l Plot limitations : NONE Stack limitations : NONE REV
2 l Tube limitations : NONE Noise limitations 85 dBA @ 3'
3 l Structural design data,            Wind Velocity, mph : 100 Wind Exposure NBC 2005
4 Snow load : Seismic zone NBC 2005
5 l Minimum / normal / maximum ambient air temperature, F : -40/45/75 Relative humidity, %  57%
6 Heater section Radiant Convection
7 Service Process Process
8 COIL DESIGN:
9 l Design basis, tube wall thickness (code or specification) API RP 530 API RP 530

10                         rupture strength  (minimum or average) minimum minimum
11 l Stress-to-rupture basis, hr 100,000 100,000
12 l Design pressure, Elastic/Ruptue, psig 400 400
13 l Design fluid temperature, °F 800.0 800.0
14 l Temperature allowance, °F 25 25
15 Corrosion allowance, tubes / fittings, inch 0.0400 0.0400 1
16 Hydrostatic test pressure, psig 770 770 2
17 l Postweld heat treatment (Yes or No) NO NO
18 l Percent of welds fully radiographed 100% 100%
19 Maximum (clean) tube metal temperature, °F 826 774 3
20 Design tube metal temperature, °F 851 799 3
21 Inside film coefficient, BTU/hr-ft2-°F 292 213
22 COIL ARRANGEMENT:
23 Tube orientation : vertical or horizontal VERTICAL HORIZONTAL
24 l Tube material (ASTM specification and grade) A 312 TP 316 A 312 TP 316
25 Tube outside diameter, 2.375 2.375
26 Tube wall thickness, (average), inch 0.154 0.154
27 Number of parallel flow streams 1 1
28 Number of tubes 56 60
29 Number of tubes per row (convection section) 6
30 Overall tube length, Ft. 15.21 7.58 1
31 Effective tube length, Ft. 16.00 6.00
32 Bare tubes : Number 56 18
33 : Total exposed surface,  sq. Ft. 557 66
34 Extended surface tubes : Number 42
35 : Total exposed surface,  sq. Ft. 1846 3
36 Tube layout (in line or staggered) IN-LINE STAGGERED
37 Tube spacing, center to center :  Horizontal x Vertical, inch 6.00 6.00
38 Spacing tube center to furnace wall (minimum), inch 6.00 2.00
39 Corbels (Yes or No) NOTE-1 N/A Yes
40 Corbel width (distance from wall) inch N/A 2
41 DESCRIPTION OF EXTENDED SURFACE: NOTE-2
42 Type : (studs)(serrated fins)(solid fins) Serrated 2
43 Material SSTL Typ. 409 & CS 1
44 Dimensions (height x diameter / thickness), inch 0.5, 1.0 x 0.05 2
45 Spacing (fins / in), (studs per plane) 5 2
46 Maximum tip temperature (calculated), °F 991 3
47 Extension ratio (total area / bare area) 6.805, 12.609 3
48 PLUG TYPE HEADERS: NONE
49 Type
50 Tube material (ASTM specification and grade)
51 Nominal rating
52 Location (one or both ends)
53 Welded or rolled joint
54 Notes:
55 1. Corbels are provided for all the tube rows in the convection section expect the first shield row.
56 2. Fin density of extended surface tubes in convection provided on pg 8of8. 1
57
58
59
60
61
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OWNER / PURCHASER MEG Energy Corp. / MEG Energy Corp.ITEM NO. 5H-1203
SERVICE Reactor Feed Heater LOCATION Bruderheim, Alberta, Canada

MECHANICAL DESIGN CONDITIONS (Continued) REV
1 Heater section Radiant Convection
2 Service Process Process
3 RETURN BENDS:
4 Type 180 LR Bends 180 LR Bends
5 Material (ASTM spec. and grade) A 403 WP316 A 403 WP316
6 Nominal rating or schedule Sch 40 AW Sch 40 AW
7 Location (F.B. = firebox, H.B. = header box) F.B. H.B.
8 TERMINALS AND/OR MANIFOLDS:
9 l Type (BEV = beveled, MANIF  = manifold, FLG = flanged) FLG FLG

10 Inlet :    Material (ASTM spec. and grade) A 312 TP316
11              Size / schedule or thickness 2" / Sch 40
12              Number of terminals 1
13              Flange material (ASTM specification and grade) A 182 F316
14              Flange size and rating 300# RFWN
15 Outlet : Material (ASTM spec. and grade) A 312 TP316
16              Size / schedule or thickness 2" / Sch 40
17              Number of terminals 1
18              Flange material (ASTM specification and grade) A 182 F316
19              Flange size and rating 300# RFWN
20 l Manifold to tube connection (welded, extruded etc.)
21 Manifold location (inside or outside header box)
22 CROSSOVERS:
23 l Welded or flanged Welded
24 l Pipe material (ASTM specification and grade) A 312 TP316
25 Pipe size / schedule or thickness 2" / Sch 40
26 l Flange material
27 Flange size / rating
28 l Location (internal / external) External
29 Fluid temperature, °F 625
30 TUBE SUPPORTS:
31 Location (ends, top, bottom) TOP ENDS 1
32 Material (ASTM specification and grade) A 351 HK40 CS 1
33 Design metal temperature, °F 1671 1
34 Thickness, inch 0.5"
35 Type and thickness of insulation, inch None 3", LHV Castable NOTE-1
36 Anchor (material and type) None SSTL Bullhorn
37 INTERMEDIATE TUBE SUPPORTS:  NONE
38 Material (ASTM specification and grade)
39 Design metal temperature, °F
40 Thickness, inch
41 Spacing ft
42 TUBE GUIDES: 
43 Location (ends, top, bottom) BOTTOM 1
44 Material (ASTM specification and grade) SS 310 1
45 Type / spacing Ft.               
46 HEADER BOXES:
47 Location : Convection Ends Hinged door / bolted panel : Bolted
48 Casing material : CS Thickness, inch 0.1875" Min
49 Lining material : 6 PCF CFB Thermal Ceramics Cerablanket Thickness, inch 2 1
50 Anchor (material and type) : SS 304 Pin & Clips 1
51 Notes:
52 1. LHV Castable will be Sparlite LHV 124. 1
53
54
55
56
57
58
59
60
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OWNER / PURCHASER MEG Energy Corp. / MEG Energy Corp. ITEM NO. 5H-1203
SERVICE Reactor Feed Heater LOCATION Bruderheim, Alberta, Canada

MECHANICAL DESIGN CONDITIONS (Continued)
1 REFRACTORY DESIGN BASIS:  REV
2 Ambient, °F:  80 Wind velocity, mph: 0 Casing temperature, °F : 180
3 SHIELDED VERTICAL WALLS:
4 Lining thickness, inch : 4 Hot face temperature, design / calculated, °F : 2300 / 1000 1
5 Wall construction : Ceramics Fiber Blanket (CFB) - Thermal Ceramics Cerablanket 1
6 1" 8PCF CFB + 3" 6PCF CFB 1
7 Anchor (material and type) : SS 310 Pin & Clips 1
8 Casing material : CS Thickness, inch : 0.25 Temperature, °F : 180
9 ARCH: .

10 Lining thickness, inch : 6 Hot face temperature, design / calculated, °F : 2000 / 1491 2
11 Wall construction : Castable - Sparlite LHV 124 1
12 6" LHV Castable 1
13 Anchor (material and type) : SS 310 V-Anchors NOTE-2 1
14 Casing material : CS Thickness, inch : 0.25 Temperature, °F : 180
15 FLOOR:
16 Lining thickness, inch : 7.5 Hot face temperature, design / calculated, °F : 2000 / 1250
17 Wall construction : Castable - Sparlite LHV 124 & High Quality Fire Brick (HQFB) NOTE-1 1
18 5" LHV Castable + 2.5" Fire Brick
19 Anchor (material and type) : CS Bullhorns
20 Casing material : CS Thickness, inch : 0.25 Temperature, °F : 195
21 EXPOSED VERTICAL WALLS: NONE
22 Lining thickness, inch : Hot face temperature, design / calculated, °F :
23 Wall construction :
24
25 Anchor (material and type) :
26 Casing material : Thickness, inch : Temperature, °F :
27 CONVECTION SECTION:
28 Lining thickness, inch : 6 Hot face temperature, design / calculated, °F : 2000 / 1000 1
29 Wall construction : Castable - Sparlite LHV 124 1
30 6" LHV Castable 1
31 Anchor (material and type) : SS 310 V-Anchors NOTE-2 1
32 Casing material : CS Thickness, inch : 0.1875 Temperature, °F : 180
33 INTERNAL WALL: NONE
34 Type :  None Material :  
35 Dimensions, height/width, mm :
36 DUCTS: 
37 Location  FD fan to burner Air Intake Stack 2
38 Size or net free area, Ft. or Sq. Ft. 10" Dia 12" Dia 2
39 Casing material CS CS 1
40 Casing thickness, inch 0.1875 0.1875 1
41 Lining : Internal/external -- -- 1
42               Thickness, inch -- -- 1
43               Material -- -- 1
44 Anchor (material and type) -- -- 1
45 Casing temperature, °F Ambient Ambient 1
46 PLENUM CHAMBER: NONE
47 Casing material : Thickness, inch : Size, Ft. :
48 Lining material :
49 Anchor (type and material) :
50 Notes:
51  1. HQFB will be supplied loose and should be installed at site by customer. 1
52 2. Please refer to Born Drawing, D-3076-1203-2B for anchor layout. 1
53 3. Convection Section & Stack Castable refractory shop dried at 500F. 1
54
55
56
57
58
59
60
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OWNER / PURCHASER MEG Energy Corp. / MEG Energy Corp. ITEM NO. 5H-1203
SERVICE Reactor Feed Heater LOCATION Bruderheim, Alberta, Canada

1 STACK OR STACK STUB: REV
2 Number : ONE Self-supported or guyed : Self Supported Location : Top of Conv.
3 Casing material : CS Corrosion allowance, inch : 0.125 Min. Thick., in : 0.25"
4 Inside metal diameter, Ft. 2.50 Height above grade, Ft. : 81.96 Stack len., Ft. : 47 1
5 Lining Material : LHV Castable Thickness, in : 2
6 Anchor (material and type) : CS Chainlink Fence
7 Extent of lining : Full Length Internal or external : Internal
8 Design flue gas velocity, Ft./s : 21.1 Flue gas temperature, °F : 652 3
9 DAMPERS:

10 Location FD Fan Duct NOTE-1 2
11 Type (control, tight shut-off, etc.) Control 2
12 Shaft Material : MAXON STD 2
13 Blade material :  MAXON STD 2
14 Multiple / single leaf Single
15 Provision for operation (manual or automatic) Automatic 2
16 Type of operator (cable or pneumatic) Electric 2
17
18 Platforms Location Number Width Length / Arc Stairs / Ladder Access From
19 Radiant Hearth 1 3'-0" 6'-0" / -- -- / 1 Grade
20 Transition 1 3'-0" 4'-0" / --  -- / 1 Radiant 1
21 Stack Sample / EPA 1 3'-0"  -- / 360 deg  -- / 1 Transition 1
22
23
24
25 Type of flooring  Grating
26 Doors Number Location Size Bolted/Hinged
27 Access 1 RAD FLOOR 18" X 18" Bolted
28 1 BREECHING 24" X 24" Bolted
29 Observation 1 RAD WALL 6" X 8" Hinged
30 Peep 3 RAD FLOOR 8" Dia. Hinged 3
31 Tube Removal Door 1 RAD ROOF 18" X 24" Bolted
32
33 Instrument connections Number Size Type
34 Flue gas / combustion air temperature 2-Arch/1-Conv/1-Stack 4 1.5" 3000# NPT CLPG 2
35 Flue gas / combustion pressure 2-Floor/2-Arch/1-Conv/2-FD Fan 7 1.5" 3000# NPT CLPG 2
36 Flue gas sample Stack 4 4.0" 150# RF 2
37 Snuffing steam / purge Floor 2 2.0" 3000# NPT CLPG 2
38 O2 Analyzer Stack 1 3.0" 300# RF 2
39 CO Analyzer Stack 1 3.0" 300# RF 2
40 Vents / drains Conv. Header Boxes 2 1.5" 3000# NPT CLPG 2
41 Process Fluid Temperature 2 per pass (@ Crossover & Rad. Outlet) 2 2.0" 300# RF 2
42 Tubeskin thermocouples 1 per pass 1 1.5" 3000# NPT CLPG 2
43 Flue gas temperature Stack 1 3.0" 150# RF 2
44
45 Painting requirements : Surface Prep: SSPC SP6 + Inorganic Zinc Primer (SW Zinc Clad II HS or Equal) 1
46 Internal coating : NONE
47 Galvanizing requirements : Ladders and Platforms
48 Are painters trolley and rail included : NONE
49 Special equipment: Sootblowers : NONE
50 Air preheater : NONE
51 Fan(s) : (1) FD Fan (30HP) w/ space heater & thermistor 2
52 Other : 20' tall air intake stack w/ flame arrestor, rain cap & bird screen 2
53 Notes:
54 1. Maxon smartlink MRV butterfly valve provided on air duct for air/fuel ratio control. 2
55 2. Enardo Flame Arrestor provided on combustion air intake stack. 2
56
57
58
59
60
61
62
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OWNER / PURCHASER MEG Energy Corp. / MEG Energy Corp. ITEM NO. 5H-1203
SERVICE Reactor Feed Heater LOCATION Bruderheim, Alberta, Canada

 NOTES
1 Burner testing is not included. REV
2 Heater Fabrication per Born standard
3 External insulation material and labor by others at site.
4 Fire proofing if any is by others at site.
5
6
7
8 EXTENDED SURFACE TUBES IN CONVECTION: 1
9 Row Height, inch Thickness, inch Density(fins/inch) Material of Fins 1

10 1st finned row after bare tubes 0.50 0.05 5 SSTL Typ. 409 1
11 2 & 3 finned rows 1.00 0.05 5 SSTL Typ. 410 1
12 4 - 7 finned rows 1.00 0.05 5 CS 1
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
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