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OWNER / PURCHASER MEG Energy Corp. / MEG Energy Corp. ITEM NO. 5H-1201
SERVICE Diluent Stripper Feed Heater LOCATION Bruderheim, Alberta, Canada

1 Unit : Number Req'd : One REV

2 Manufacturer : BORN INC. Reference : Job #3076

3 Type of heater : VC - Forced Draft

4 | e Total absorbed duty : 13.26 MM BTU/hr

5 PROCESS DESIGN CONDITIONS

6 | ® Operating case DESIGN DESIGN TURNDOWN TURNDOWN 3

7 Heater section Radiant Convection Radiant Convection 3

8 | ® Service Stripper Feed Stripper Feed Stripper Feed Stripper Feed 3

9 Heat absorption, MM BTU/hr 7.85 5.41 4.28 2.35 3
10 | ® Fluid Dil Bit Dil Bit Dil Bit Dil Bit 3
11 | ® Flow rate, Ib/hr 59,049 59,049 29,525 29,525 3
12 | ® Flow rate, B.P.D
13 | ® Pressure drop, allowable (clean/fouled), psi
14 Pressure drop, calculated (clean/fouled), psi 48.00 52.00 28.00 32.00 3
15 | ® Average radiant section flux density, allowable, BTU/hr-ft2 3
16 Average radiant section flux density, calculated, BTU/hr-ft2 11,500 6,106 3
17 Maximum radiant section flux density, calculated, BTU/hr-ft2 16,675 8,854 3
18 Convection section flux density (bare tube), BTU/hr-ft2 8,824 3,680 3
19 | @ Velocity-limitation calculated ft/s 6.15 6.15 3.08 3.08 3
20 Process fluid mass velocity Ib/s-ft2 320 320 160 160 3
21 | @ Maximum allowable/calc inside film temperature, °F | 583 | 630 | 577 | 629 | 3
22 | e Fouling factor hr-ft2-°F/Btu
23 | @ Coking Allowance inch
24 INLET CONDITIONS:
25 | ® Temperature, °F 296.0 136.0 271.0 136.0 3
26 | ® Pressure, psig 133.00 185.00 153.00 185.00 3
27 | e Liquid flow, Ib/hr 59,049 29,525 3
28 | e Vapor flow, Ib/hr
29 | e Liquid Gravity 0.89 0.89 3
30 | ® Vapor MW
31 | @ Viscosity, (liquid/vapor), cP 350.10 350.10 3
32 | e Specific heat, (liquid/vapor), BTU/Ib-°F 0.453 0.453 3
33 | ® Thermal conductivity, (liquid/vapor), BTU/hr-ft-°F 0.058 0.058 3
34 OUTLET CONDITIONS:
35 | ® Temperature, °F 450.0 296.0 450.0 271.0 3
36 | ® Pressure, psig 85.00 133.00 125.00 153.00 3
37 | e Liquid flow, Ib/hr 56161 56161 3
38 | @ Vapor flow, Ib/hr 2,888 2,888 3
39 | e Liquid Gravity 0.78 0.78 3
40 | ® Vapor MW 79.00 79.00 3
41 | @ Viscosity, (liquid/vapor), cP 1.350 ] 0.013 1.350 ] 0.013 3
42 | e Specific heat, (liquid/vapor), BTU/Ib-°F 0.600 | 0.624 0.600 | 0.624 3
43 | @ Thermal conductivity, (liquid/vapor), BTU/hr-ft-°F 0.045 | 0.021 0.045 | 0.021 3
44 REMARKS AND SPECIAL REQUIREMENTS:
45 | e Distillation data or feed composition:
46 Short term conditions:
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 CITEM NO.

5H-1201

SERVICE Diluent Stripper Feed Heater LOCATION Bruderheim, Alberta, Canada
COMBUSTION DESIGN CONDITIONS

1 Operating Case Design Turndown REV

2 | ® Type of fuel Natural Gas Natural Gas

3 | ® Excess air, percent 20% 20% 1

4 Calculated heat release (LHV), MM BTU/hr 15.21 7.23 3

5 Fuel efficiency calculated, percent (LHV) 87.2% 91.7% 3

6 Fuel efficiency guaranteed, percent (LHV) 86.2% 3

7 Radiation loss, percent of heat release (LHV) 1.5 1.5 1

8 Flue gas temperature leaving: Radiant section, °F 1528 1264 3

9 Convection section, °F 480 315 3
10 Air preheater, °F
11 Flue gas quantity, Ib/hr 15,319 7,284 3
12 Flue gas mass velocity through convection section, Ib/s-ft2 0.334 0.159 3
13 Draft at arch, inch H20 -0.1 -0.1 2
14 Draft at burners, inch H20 -0.25 -0.25 2
15 | ® Ambient air temperature, efficiency calculation, °F 60 60 1
16 Ambient air temperature, stack design, °F 75 (Max.) 75 (Max.) 2
17 | ® Altitude above sea level, ft 2120 2120 1
18 | ® Volumetric Heat Release, BTU/hr-ft3 10,371 4,931 3
19 | ® Required emissions: ppmv (d) (corrected to 3% 02)]NOx: CO: SOx:
20 NOTE-1 UHC: Particulates:
21 FUEL CHARACTERISTICS:
22 | ® Gas Type Natural Gas Start-Up 1
23 | @ LHV, BTU/SCF 915 1,022 1
24 | @ HHV, BTU/SCF 1
25 | ® Pressure @ burner, PSIG 2.5 2.5 1
26 | ® Temperature @ burner, °F 75 100 1
27 | ® Molecular weight / Viscosity -/ °F, SSU 16.67 21.48 / 1
28 | ® Atomizing steam temperature, °F N/A N/A 1
29 | ® Atomizing steam pressure, psig N/A N/A 1
30 | ® 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 H20 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 | e Manufacturer : Maxon Combustions Size/Model Number : 10"/Kinedizer LE Number Req'd : 1
48 Type : Low Nox Location : FLOOR Orientation : Up-Fired
49 | e Heat release per burner, MMBTU/HR Design: 18.247 Normal : 15.206 Minimum : 4.562 3
50 Pressure drop across burner @ design heat release, in. WC : -0.25
51 Distance burner center line to tube center line, horizontal, Ft. : 5.26 Vertical, Ft. : 16.90 1
52 Distance burner center line to unshielded refractory, horizontal, Ft. : N/A Vertical, Ft. : N/A
53 | @ Pilot type : Interrupted Capacity, BTU/HR : 1,000,000 Fuel : Natural Gas 2
54 | @ Ignition method : Electric
55 | ® 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% 02 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-1201

SERVICE Diluent Stripper Feed Heater LOCATION Bruderheim, Alberta, Canada
MECHANICAL DESIGN CONDITIONS

1 | ® Plot limitations : NONE Stack limitations NONE| rev

2 | ® Tube limitations : NONE Noise limitations 85 dBA @ 3'

3 [ ® Structural design data, Wind Velocity, mph: 100 Wind Exposure NBC 2005

4 Snow load : Seismic zone NBC 2005

5 [ ® 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 | @ Design basis, tube wall thickness (code or specification) API RP 530 API RP 530
10 rupture strength (minimum or average) minimum minimum
11 | ® Stress-to-rupture basis, hr 100,000 100,000
12 | ® Design pressure, Elastic/Ruptue, psig 250 250
13 | ® Design fluid temperature, °F 550.0 550.0
14 | ® Temperature allowance, °F 25 25
15 Corrosion allowance, tubes / fittings, inch 0.1250 0.1250
16 Hydrostatic test pressure, psig 460 460 2
17 | ® Postweld heat treatment (Yes or No) NO NO
18 | ® Percent of welds fully radiographed 10% 10%
19 Maximum (clean) tube metal temperature, °F 597 674 3
20 Design tube metal temperature, °F 622 699 3
21 Inside film coefficient, BTU/hr-ft2-°F 147 76
22 COIL ARRANGEMENT:
23 Tube orientation : vertical or horizontal VERTICAL HORIZONTAL
24 | ® Tube material (ASTM specification and grade) A 106 B A 106 B
25 Tube outside diameter, 3.500 3.500
26 Tube wall thickness, (average), inch 0.216 0.216
27 Number of parallel flow streams 1 1
28 Number of tubes 36 & 12 64
29 Number of tubes per row (convection section) 8
30 Overall tube length, Ft. 14.92 10.58 1
31 Effective tube length, Ft. 16.00 9.00
32 Bare tubes : Number NOTE-2 & 4 36& 12 24 2
33 : Total exposed surface, sq. Ft. 704 198
34 Extended surface tubes : Number 40
35 : Total exposed surface, sq. Ft. 2934 3
36 Tube layout (in line or staggered) IN-LINE STAGGERED
37 Tube spacing, center to center : Horizontal x Vertical, inch 9&6 6.00 1
38 Spacing tube center to furnace wall (minimum), inch 6.00 3.00
39 Corbels (Yes or No) NOTE-1 N/A Yes
40 Corbel width (distance from wall) inch N/A 3
41 DESCRIPTION OF EXTENDED SURFACE: NOTE-3
42 Type : (studs)(serrated fins)(solid fins) Serrated 2
43 Material CS
44 Dimensions (height x diameter / thickness), inch 0.5, 0.75 x 0.05 2
45 Spacing (fins / in), {studs-perplane) 4,5 2
46 Maximum tip temperature (calculated), °F 767 3
47 Extension ratio (total area / bare area) 5.644, 9.707 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. 36 tubes are on LR (9" c/c) spacing and 12 tubes are on SR (6" c/c) spacing. 1
57 3. Fin density of extended surface tubes in convection provided on pg 8of8. 1
58 4. Tubes 1 through 36 on inlet are on 3D (9") C/C spacing and tubes 37 through 48 are on 2D (6") C/C spacing. 2
59
60
61
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OWNER / PURCHASER MEG Energy Corp. / MEG Energy Co ITEM NO. 5H-1201
SERVICE Diluent Stripper 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 SR & LR Bends | 180 SR Bends

5 Material (ASTM spec. and grade) A 234 WPB A-234-WPB

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 | ® Type (BEV = beveled, MANIF = manifold, FLG = flanged) FLG FLG
10 Inlet :  Material (ASTM spec. and grade) A 106 B
11 Size / schedule or thickness 3.0" / Sch 40
12 Number of terminals 1
13 Flange material (ASTM specification and grade) A 105
14 Flange size and rating 300# RFWN
15 Outlet : Material (ASTM spec. and grade) A 106 B
16 Size / schedule or thickness 3.0" / Sch 40
17 Number of terminals 1
18 Flange material (ASTM specification and grade) A 105
19 Flange size and rating 300# RFWN
20 | ® Manifold to tube connection (welded, extruded etc.)
21 Manifold location (inside or outside header box)
22 CROSSOVERS:
23 | ® Welded or flanged Welded
24 | ® Pipe material (ASTM specification and grade) A 106 B
25 Pipe size / schedule or thickness 3", Sch 40 AW
26 | ® Flange material
27 Flange size / rating
28 | ® Location (internal / external) External
29 Fluid temperature, °F 296
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 1708 3
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-1201

SERVICE

Diluent Stripper 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 / 1527 | 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. 12" Dia 16" 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-3076-1201-2B 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-1201

SERVICE Diluent Stripper 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. 3.00 Height above grade, Ft. : 93.5 Stack len., Ft.: 56

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 : 18.0 Flue gas temperature, °F : 480 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 MISCELLANEQUS:
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 10" 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 02 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 Il 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 (40HP) 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-1201

SERVICE

Diluent Stripper Feed Heater

LOCATION

Bruderheim, Alberta, Canada

NOTES

[ee] IaN] Nop] KU1 [N:N JON] §aN] B

Burner testing is not included.

Heater Fabrication per Born standard

External insulation material and labor by others at site.
Fire proofing if any is by others at site.
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BORN INC.

WORLD-WIDE MANUFACTURERS OF
DIRECT FIRED HEATERS

BURNER DATA SHEET

Job.: 3076
Date: 2/10/14
By: Jay
Sheet: 1 OF 3

——
REV

Purchaser / Owner : MEG Energy / MEG Energy

ltem No. : 5H-1201

pocNo. 13002-0-0M06M-D01-003-R2

CLIENT DOC NO.

_Service : Diluent Stripper Feed Heater Location : Bruderheim, AB, Canada
1|GENERAL DATA :
2|Type of Heater: Vertical Cylindrical
3|2. Altitude above sea level, ft. 2,120.0
413. Air Supply:
5 Ambient / Preheater Air / Gas Turbine Exhaust Ambient Air
6 Temperature, F. (Min./Max./Design) -40/75/75
7 Relative Humidity 40-95%
8 Draft Type: Forced / Natural / Induced Forced Draft (FD Fan) - 50HP 1
9 Draft Available: Across Burner, in. W.C. 20" WC 1
10 Across Plenum, in. W.C. --
11]Required Turndown 4.1 (16:1 turndown possible from the burner) 2
12|Burner Wall Lining Thicknesss, in. 7D
13|Heater Casing Thickness, in 0.256
14|Firebox Height, Ft. 16.9 1
| 15[Tube Circle Diameter, Ft. 10.50
16|BURNER DATA:
17|Manufacturer Maxon Combustions
18| Type of Burner (*) Low Nox
19|Model / Size (%) 10" Kinedizer LE
20|Direction of Firing Vertical Up Fire
21|Location (Roof / Floor / Sidewall) Floor
22|Number Required 1
23|Minimum Distance Burner Centerline, Ft.:
24 To Tube Centerline (Horizontal/Vertical) 5.26
25 To Adjacent Burner Centerline (Horizontal/Vertical) N/A
26 To Unshielded Refractory 16.9 2
27|Burner Circle Diameter, Ft. -
28|Pilots:
29 Number Required 1
30 Pilot type Interrupted 1
31 Ignition Method Electric
32 Fuel Natural Gas
33 Fuel Pressure 4" WC 1
34 Capacity, Btu/Hr 1,000,000 1
35|OPERATING DATA :
36|Fuel Natural Gas / Fuel Gas (Start-Up) 1
37|Heat Release per Burner, MMBtu/Hr
38 Design 18.247 2
39 Normal 15.206 2
40 Minimum 4.562 2
41]|Excess Air at Design Heat Rel % 20.00
42]|Air Temperature, F Ambient
43|Draft (Air Pressure) Loss, in W.C.
44 Design 20" WC 1
45 Normal
46 Minimum
47|Fuel Pressure Required, 45" WC 1
48|Flame Length at Design Heat Rel 2 Ft. 9
49|Flame Shape (Round, Flat, Etc.) Round
50]Atomizing Medium / Oil Ratio, Lb/Lb N/A
51|NOTES :
52
53
541 =
55 TOYO ENGINEERING CANADA LTD
‘5’ VENDOR'DA‘H\‘A‘PPRG‘VA‘[;STA‘M‘P
5 K 1. PROCEED ( BS pote d/]
59 2. PROCEED, CHANGE AS NOTED AND RESUBMIT
60 3. DO NOT PROCEED, CHANGE AS NOTED AND RESUBMIT
6 4. DATA ACCEPTED FOR INFORMATION ONLY
AUTHORIZATION TO PROCEED DOES NOT RELIEVE CONTRACTOR/VENDOR OF
TS RESPONSIBILITY OR LIABILITY UNDER THE CONTRACT/PURCHASE ORDER. DATE: APR 302014
TAGNO. D th— 1241
v V- 8445
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BORN INC.

WORLD-WIDE MANUFACTURERS OF
DIRECT FIRED HEATERS

BURNER DATA SHEET

RFQ No.: 3076
Date: 2/10/14
By: Jay
Sheet: 20F 3

GAS FUEL CHARACTERISTICS

REV

1|Fuel Type Natural gas Start-Up 1
2|Heating Value, LHV, BTU / SCF 915 1,022 1
3|Heating Value, HHV, BTU / SCF 1
4|Molecular Weight 16.67 21.48 1
5|Fuel Tempearture @ Burner, F 75 75 1
6|Fuel Pressure available @ Burner, psig 25 25 1
7|Fuel Gas Composition (Mole %) 1
8 N2 0.650 8.900 1
9 H2S 0.000 0.003 1

10 C1 95.500 69.760 1
11 C2 1.500 7.010 1

12 C3 0.350 4.860 1

13 iC4 0.000 2.490 1

14 nC4 0.150 1

15 iC5 0.000 0.820 1

16 nC5 0.050 1

17 C6+ 0.150 0.960 1

18 H2 0.00 3.25 1

19 H20! 1.60 Saturated 1

20 CO 0.00 1.48 1

21 CO2 0.00 0.44 1

22 Total 100.0 100.0 1

23 LIQUID FUEL CHARACTERISTICS

24|Fuel Type None

25|Heating Value, LHV, BTU / Lb

26| Specific Gravity / Deg.API

27|C / H Ratio (By Weight) -

28|Viscosity @ F (cP)

29 @ F (cP)

30| Vanadium, ppm

31|Sodium, ppm

32|Potassium, ppm

33|Nickel, ppm

34|Fixed Notrogen, ppm
5|Sulfur, % WT

36|Ash, % WT

37|Water, % WT

38|Distillation : ASTM Initial Boiling Point, F

39 ASTM mid point, F B

40 ASTM end point, F

41|Fuel Temperture @ Burner, F

42|Fuel Pressure available @ Burner, psig

43]|Atomizing medium : Air | Steam / mechanical

44 Temperature, F

45 Pressure, psig

46|NOTES :

47

48
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BORN INC.

RFQ No.: 3076
Date: 2/10/14

BURNER DATA SHEET By Ja¥
WORLD-WIDE MANUFACTURERS OF Sheet; 30F 3
DIRECT FIRED HEATERS
-
REV/
1[Burner Plenum : Common / Integral Integral
2 Material Carbon Stesl 2
3 Plate Thickness, in 1/4" 2
4 Internal Insulation None
5]Inlet Air Control : Damper or Registers Damper (Butterfly Valve) 1
6 Mode of Operation Maxon MRV System Air Fuel Ratio Control System 1
7 Leakage - 1
8|Burner Tile : Composition Burner Block: Low Alumina / Silica Refractory
9 Maximum Service Temperature, 2,000 2
10|Noise Specification 85 dBA at 3 ft from Burner
11 |Attenuation method --
12|Painting Requirements Surface prepared to SSPC-SP-2 with 1 coat of primer 2
13}lgnition Port : 1
14|Sight Port : 1
15|Flame Detection : UV Scanner
16
17|Scanner Connection : 2 - (Burner -1 + Pilot - 1) 1
18|Safety Interlock system for atomizing medium & Oil N/A
19|Performance lest required N/A
20|EMMISION REQUIREMENTS :
21|Firebox Bridgewall Temperature, F 1,528 2
22|Nox i s 47 ppmv (d)
23|CO . 200 ppmv (d) 1
24|UHC v
25|Particulates e
26/Sox £ Will directly depend on sulphur content in fuel gas
27

28]* Corrected to 3% O2 (Dry basis @ Design Heat Release)

29|NOTES :

30]1. Emmision guarantees valid at design and normal operating conditions only and with firebox temperature above 1250F.
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Owner
Location
BORN REF
PURCHASER

No.

)" BORN INC.

WORLD-WIDE MANUFACTURERS OF
DIRECT FIRED HEATERS

FAN DATA SHEETS

MEG Energy Corp.
Bruderhelm, Alberta, Canada
Job #3076

MEQG Energy Comp.

Unit

Item Nummber ~ 5B-1201 & 6B-1203

Service Diluent Stripper & Reactor Feed Heaters
REF NO : PO: 13002-0M06M Rev.1

REVISION RECORD

Revision Description Date
Issued w/ clarifications 2-Apr-14
Issued w/ PO Rev-1 18-Dec-13

TOYO ENGINEERING CANADA LTD.

VENDOR DATA APPROVAL STAMP

X

1. PROCEED

2. PROCEED, CHANGE AS NOTED AND RESUBMIT

3. DO NOT PROCEED, CHANGE AS NOTED AND RESUBMIT
4. DATA ACCEPTED FOR INFORMATION ONLY

AUTHORIZATION TO PROCEED DOES NOT RELIEVE CONTRACTOR/VENDOR OF
ITS RESPONSIBILITY OR LIABILITY UNDER THE CONTRACT/PURCHASE ORDER.

TAG NO.

PKG LEAD Al_4 pATEMG] 171 4

pocno.  13002-0-0M06M-D01-005-R1

CLIENT DOC NO,

By Checked Rev No. Of Pages
JAY VIJAY 1 8
JAY VIJAY 0 8

DATE APR 30 2014
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BORN REF : 3076

BORN INC. FAN DATA SHEET S e
WORLD-WIDE MANUFACTURERS OF '
DIRECT FIRED HEATERS Rev: 1
Rev.
Purchaser / owner : MEG Energy Corp. Item No. : 5B-1201
Service : FORCED DRAFT FAN Location : Bruderheim, Alberta, Canada

[ITEM

2|Case  (Operating/ Req'd, Fan Design) DESIGN NORMAL TURNDOWN

3 (Heater Design % , Air %) 120% [ 20% | 100% [ 20% | 50% | 20% 1

4

5]GAS CHARACHTERISTICS SERVICES

6 Gas Air Air Air 1

7 Flow, Ib/h 17528 14607 7303 1

8 Specific Gravity (Air=1.0) == 1 9 1

9 SCFM (60F, 14.7 psia) 3823 3186 1593 1
10

11]JOPERATIONS
12 Flow Temperature, F D 75 75 1
13 Elevation above S.L., ft 2120 2120 2120 1
14 Flow Desnity, Ib/ft3 0.0682 0.0682 0.0682 1
15 ACFM @ Flow temp., Suction or Elevation 4285 3571 1785 1
16 Differential, Inches WC 37.00 26 6.4 1
17 RPM of Fan 3550 3550 3550 1
18 BHP at rating 36.31 34 10 1
19
20)CONSTRUCTION OF MATERIALS
21 Manufacturer Chicago Blower Corp.
22 Design Design 53
23 Size Size M2
24 Arrangement (Fans) 4
25 Class (Fans) Pressure Blower
26 Max. Temp. at RPM, F 150
27 Inlet Facing and Location 10" Flanged / Centre - Horizontal
28 Discharge Facing and Location 12" Flanged / Top - Horizontal
29 Variable Inlet Vanes required N/A
30 Inlet Screen Note 1
31 Clean out required NONE 1
32 Bearings N/A 1
33 Fan Rotation from Driver End (CW/CCW) : CwW
34 Access Door NONE 1
35 Drains e YES (1.5" NPT)
36
37|MISCELLANEOUS
38 Coupled, V-Belt, Geared Direct Drive 1
39 Type of Driver: Mtr or Turbine Motor (TEFC), Baldor Super E Artic Duty 1
40 Driver HP and RPM 50 /3600
41 Voltz/Ph/Hz or psig-Temp/Exhaust 575V /60 Hz /3 Ph
42 Electrical Area Classification Class |, Group IIA, Zone 2 T3
43 Driver Mtg YES (326TS frame)
44 Driver Weight, |b 500
45 Fan Weight, Ib 1080 1
46 Fan Control (VFD/Damper) Maxon MRV Butterfly Valve
47 Max. Noise Level 85 dBA @ 3ft w/ silencer
48|NOTES: B
49]1) Blower provided with Inlet stack (18" ID x 20' tall) with rain hood, inlet screen and flame arrestor.
50)2) Silencer: AeroAcoustic Model 10-TA-2A, horizontal tubular, in-line, with support legs. 1
51]3) Fan motor provided with 120V space heater. 1
52
53
54
55
56
57| 1 4/2/14 Jay
58] Rev. Date By |Remarks




”"“a an ISO 9001 Company

CHICAGO BLOWER CORPORATION

+ 1675 Glen Ellyn Road

* Glendale Heights, IL * 60139

Curve TOYO ENGINEERING CANABALTD.
Job Description: Born 3076 Performance Data
Reference: Fan 1201 at Motor Speed Volume SP Power Daraper ME'NEB;OR DATA APPROVAL STAMP
Fan Type: Pressure Blower Centrifugal Fans (ACFM) (IN. WG) (BHP) (% Dpen) &W}EED
Fan Model: Design 53 Pressure Blower Design 4467 38.4 38.02 NIA @.0592CEED, CHANGE AS NOTED AND RESUBMIT
Fan Size: M2 3. DO NOT PROCEED, CHANGE AS NOTED AND RESUBMIT
Fan Width: 100% DATE: JUNE 16 2014 X 4. DATA ACCEPTED FOR INFORMATION ONLY
Design Speed: 3550 RPM | AUTHORIZATION TO PROCEED DOES NOT RELIEVE CONTRACTOR/VENDOR OF
Temperature: 75 °F ITS RESPONSIBILITY OR LIABILITY UNDER THE CONTRACT/PURCHASE ORDER.
Control Type N/A TAG NO.
PKGLEAD (A [ DATE July 5 i
pocno.  13002-0-OMOG! 1-RO
- Design Point ¢ - System Curve j - Powervs. Vol CLIENT DOC NO.
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Chicago Blower Corp.
Data Sheet Fan Sound

Customer: Born, Inc. Date May 20, 2014
Cust. Job Reference: 3076 CBC Ref# S/N 323756
Fan Description: Fan 1201, Model M-2, Design 53

Operating Condition: CFM 4,467  SP 38.4” INC  Density 0.069 1b./cu.ft.

Sound Pressure Levels (Lp) at 3.0° (1 Meter) from side of 20 fi. stack and 5 ft. above
grade, based on Free Field Hemispherical Radiation, per Figure 2B, AMCA 300, “A”
weighted.

OctaveBand 63 125 250 500 1000 2000 4000 8000
23 84 85 84 80 76 74 67

Overall dB(A) 90

Sound Pressure Levels (Lp) at 3.0° (1 Meter) from side of 20 ft. stack and 5 ft. above
grade, Free Field Hemispherical Radiation, per Figure 2B, AMCA 300, “A” weighted,
with inlet treatment. Treatment = Inlet Silencer

Octave Band 63 125 250 500 1000 2000 4000 8000
69 78 75 69 65 65 65 39

Overall dB(A) 81

The sound pressure levels provided are calculated for a free field condition and comply
with AMCA Standard 301, Method for Publishing Sound Ratings, and are the results of
tests made in accordance with AMCA Standard 200, Test code for Sound Rating Air
Moving Devices. The data is in no way to be construed as a guarantee in that the industry
has not found a practical and accurate method of verifying individual equipment sound
levels by field testing.

TOYO ENGINEERING CANADA LTD. DATE: JUNE 16 2014

VENDOR DATA APPROVAL STAMP 'TV ——=
X 1. PROCEED N
2. PROCEED, CHANGE AS NOTED AND RESUBMIT PO: OMOBM
3. DO NOT PROCEED, CHANGE AS NOTED AND RESUBMIT
4. DATA ACCEPTED FOR INFORMATION ONLY -

AUTHORIZATION TO PROCEED DOES NOT RELIEVE CONTRACTOR/VENDOR OF
ITS RESPONSIBILITY OR LIABILITY UNDER THE CONTRACT/PURCHASE ORDER

TAG NO.

“PKG LEAD ALA [ pATE July o3/ 4=
pocNo. 13002-0-0MOBM-D02-001-R0

CLIENT DOC NO.




9/5/2014

BUS - AC Motor Performance Data Search Results

TOY, ] ! ADA LTD. AC Induction Motor Performance Data
%@M@‘fﬁ@?}ﬁb TAMP Record # 42198
2: PROCEED, CHANGE AS NOTED AND RESUBMIT Typlcal perforrnance - not guaranteed Values
3. DO NOT PROCEED, CHANGE AS NOTED AND FESUBI\JIT )
a. CPiLC [& UNL
ruriorzZWindings IZWGN 68w racorfvinvor of | Type: 1266M Enclosure: TEFC
| TAG NO. 58‘ 12 )
4 EFel 12/ < isti .
s AT Nafwsiete Do 7 }-S5— Ger.lerelll Chal.racterlstlcs at 575V, 60 Hz:
pocNo. 13002-0-0MO6M-D01-006-RT Single Volt Motor
CLIENT DOC NO. f— Full Load
Rated Output (HP) 50 Toraque 74.6 LB-FT
Start
Volts 575 Configuation DOL
Full Load Amps 44 ]%2‘;311‘1 ?Own 223 LB-FT
RP.M. 3530 l]),glr:gep 79.4 LB-FT
Hz 60 Phase 3 %gfcll‘jg'm“’r 99 LB-FT
NEMA Design Starting
Code B KVA Code F Current 280 Amps
Service Factor 1.15 gﬁigﬁ? 8.8 Amps
Line-line Res.
NEMA Nom. Eff. 93 P.F. 91 @25°C 0.172 Ohms
Rati Temp. Rise o
ating - Duty 40C AMB-CONT @ Rated Load 78°C
S.F. Amps g‘g‘% p 96°C
Load Characteristics at 575 Volts, 60 Hz
| % of Rated Load 25 50 75 100 125 150 S.F.
Power Factor 75 87 9l 91 92 90 92
Efficiency 91 93.4 93.6 93 92.1 90.7 92.5
Speed 3583 3566 3549 3530 3510 3486 3518
Line Amperes 14.2 23 33.2 44.2 55.6 68.5 51

Baldor Electric Company Fort Smith, Arkansas

file://localhost/Volumes/Company/Job%20Files/Job%203076%20Meg %20Engergy-Toyo/Blowers/| 2w gy685.ht

1/1



BALDOR ELECTRIC COMPANY

Typical performance - not guaranteed values.

HEFF TORQUE
%pr (L8-FT) RPM KW AMPS
100 200 3,600 100 100§
95 190 3,590 95 95
90 180 3,580 90 20
85 170 3,570 85 85
80 160 3,560 80 80
75 150 3,550 75 75
70 140 3,540 70 70
65 130 3,530 65 65
60 120 3,520 60 60
55 110 3,510 55 55
50 100 3,500 50 50
45 90 3,490 45 45
40 80 3,480 40 40
35 70 3,470 35 35
30 60 3,460 30 30
25 50 3,450 25 25
20 40 3,440 20 20
15 30 3,430 15 15
10 20 3,420 10 10
5 10 3,410 5 5
0 0 3,400 0 0

9/5/2014 ACPERF, record # 42198

WINDING # 12WGY685

50 HP 3 PH 60 HZ 3530 RPM 575V 1266M
TORQUES(LB-FT): PO=223 PU=79.4 LR=99 LRA=280

TORQUE AMPS
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MOTOR TAGS:

5HM-1201 & 5HM-1203

E_SEVERE DUTY MOTOR.
. NAMEPLATE TO BE PAINTED AND BAKED.

(S

"BALDOR /RELIANCE" AND NP2154
"SUPER—E SEVERE DUTY
BACKGROUND COLOR MOTOR” COLOR TO BE:
TO BE: (2.688) / | BLACK
MED. YELLOW  \ THIS AREA TO
BE BLACK
\ /_ (BOTH SIDES) NGTH OF BOX (INS
| / LINE NO. BOX 1 BOX 2 BOX 3 BOX 4
(769) \ A 3 1.054 .376
882 " | BALIDOR A TEXT T0 BE g4 7 634 665 .144
777 SupaiE sevepeourymoron .062 HIGH & 8 400 .153  .153  .153
=525 ~ BoLD 9 594 594
= - 11 515 531
o016 |SANe 12 600  .6Q0
(TYP) SPEC. ] 13 .404  1.200
HP |7. cooE | .188
VOLTS (TYP)
AMPS ™
(3.812) 2.648 e \_NATURAL BACKGROUND
(3.500) 781 [2] & i —
TOYO ENGINEERING CANADA LTD.
(2.875) sev. F.|__Jooe] Joes| Jouss| | @. | CANADIAN STANDARD MON *..g!’
NEMA NOM. EFF. | x| pr) % . WITH C US ENERGY VER m& APPROVAL STAMP
RATING = MASTER CONTRACT NUMBER gﬁggggg F—
; ’ D AND RESUBMIT
. IUSABLE A 208\/] i t@l..ls 3. DO NOT PROCEED, CHANGE AS NOTED AND RESUBMIT
BEARINGS| DE | | fooe] o 4 RECOGNIZED CO ® _ 4. DATA ACCEPTED FOR INFORMATION ONLY
Mﬂﬂﬁéﬂl‘mﬂﬁ‘ SRy 1] T
~(1405) | el Isu] T CPER LOGO ON U rDEGUMENT ATEEINY unoer tH contmatr puncHAse oRoen.
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| e PKG LEAD AL_4 [ DATE Fel, 12/ 1.5
pocNo.  13002-0-O0M06M-D06-003-R0O
\_ TEXT TO BE CLIENT DOC NO. :
. s B o .05 HIGH ;
DATE: FEB 4 2015 2.250 NOTES:
V- 011185 1. ALL LETTERING AND BOX BORDERS TO BE BLACK
2. LET NOT DIMENSIONED T HIGH.
PO:  OMO6M 3. ALL LETT VERTICAL EXCEPT "SUPER—

R A HAPE NPQ403A
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