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Appendix A - Preliminary Facility Site Layout – Code 
Compliance and Site Assessment 
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Appendix B – Hazop Report 
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Appendix C – Drawing Package 
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Appendix D – Survey and Geotechnical Report 
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Appendix E – Original Quotations 
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Appendix F – LNG Equipment Package Specification 

 

 

 





































































































DESIGN BRIEF REPORT  

 G-1 

  

Appendix G - AmeriCost Estimate 

 

 

 











1. Cost Estimate Summary

Estimate:  LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Unit Cost Total Cost

I 10 Construct Laydown & Yard 1,000.00 m2 11.86 11,863.57

I 20 Install Temporary Site Services 1.00 LS 32,002.37 32,002.37

I 30 Mobilize Site Buildings 1.00 ea 9,182.01 9,182.01

I 40 Office Furniture & Equipment 3.00 person 4,839.43 14,518.29

I 50 Equipment Mobilization 4.00 ea 4,052.74 16,210.97

I 60 Construct Structure Access 500.00 m2 80.71 40,353.81

I 70 Mobilize Traffic Controls 1.00 LS 7,335.46 7,335.46

20 Site Management & Supervision 3.00 Month 113,340.75 340,022.25

I 10 Management 3.00 Month 19,682.70 59,048.10

I 20 Craft Supervision 3.00 Month 41,005.65 123,016.95

I 30 Engineering 3.00 Month 28,049.02 84,147.06

I 40 Administration 3.00 Month 16,402.26 49,206.78

I 50 Safety & Medical 3.00 Month 8,201.12 24,603.36

30 General Expenses 3.00 Month 37,797.99 113,393.98

I 10 Office Supplies & Expenses 3.00 Month 2,736.70 8,210.11

I 20 Medical & Safety Expenses 30.00 person 934.07 28,022.12

I 30 Management Expenses 3.00 Month 3,445.52 10,336.55

I 40 Small Tool Allowances 3.00 Month 19,949.81 59,849.42

I 50 Administration Fees 3.00 Month 2,325.26 6,975.78

40 Site Services 3.00 Month 56,934.58 170,803.74

I 10 Utilities & Services 3.00 Month 13,507.19 40,521.58

I 20 Temporary Offices & Buildings 3.00 Month 14,517.29 43,551.88

I 30 Site & Building Maintenance 3.00 Month 5,321.30 15,963.91

I 40 Equipment Servicing 3.00 Month 23,588.79 70,766.38

50 Demobilization 1.00 LS 62,290.20 62,290.20

I 10 Final Cleanup Expense 0.50 Month 57,493.96 28,746.98

I 20 Teardown Installations 0.50 Month 34,664.49 17,332.25

I 30 Demobe Equipment 4.00 ea 4,052.74 16,210.97

20 Indirect Staff Camp & Subsistence 2,700.00 man-day 226.78 612,293.80

I 10 Camp Catering & Meals 2,700.00 Man-Day 104.57 282,339.00

I 20 Travel Time 92.00 trips 430.60 39,615.20

I 30 Airfare 20.00 trips 1,230.28 24,605.60

I 40 Daily Room & Board Allowance 2,700.00 man-day 98.42 265,734.00

30 Traffic Control 3.00 Month 8,771.72 26,315.17

I 10 Maintain Traffic Control 3.00 Month 8,771.72 26,315.17

40 Unallocated Costs 3.00 Month 14,444.44 43,333.33

I 10 Unallocated Labour 3.00 LS 14,444.44 43,333.33
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

10 LNG Generating and Storage Facility - Fort Simpson, NT, Canada

1000
Procurement of Mechanical Equipment -  Two vertical LNG 

Storage Tank units

10
Procurement of Mechanical Equipment -  Two vertical LNG Storage 

Tank units
1.00 LS 1,736,406.00 1,736,406.00

1,736,406.00 1,736,406.00

Section (Procurement of Mechanical Equipment -  Two vertical LNG 

Storage Tank units) Totals:
1.00 LS 0 0.00 1,736,406.00 0.00 0.00 1,736,406.00

0.00 0.00 1,736,406.00 0.00 0.00 1,736,406.00

1010
Procurement of Mechanical Equipment -  Shell and Tube 

Vaporizer (included in 1000)

Section (Procurement of Mechanical Equipment -  Shell and Tube 

Vaporizer (included in 1000)) Totals:
0.00 EA 0 0.00 0.00 0.00 0.00 0.00

1020 Procurement of Mechanical Equipment -  Generator 1.2 - 1.3 MW

10 Procurement of Mechanical Equipment -  Generator 1.2 - 1.3 MW 1.00 EA 1,254,858.00 104,556.48 1,359,414.48

1,254,858.00 104,556.48 1,359,414.48

Section (Procurement of Mechanical Equipment -  Generator 1.2 - 1.3 

MW) Totals:
1.00 EA 0 0.00 1,254,858.00 0.00 104,556.48 1,359,414.48

0.00 0.00 1,254,858.00 0.00 104,556.48 1,359,414.48

1030
Procurement of Mechanical Equipment -  Heat Recovery HX 

(included in 1020)

Section (Procurement of Mechanical Equipment -  Heat Recovery HX 

(included in 1020)) Totals:
0.00 EA 0 0.00 0.00 0.00 0.00 0.00

1040
Procurement of Mechanical Equipment -  Diesel / Natural Gas 

Boiler

10 Procurement of Mechanical Equipment -  Diesel / Natural Gas Boiler 1.00 EA 308,150.32 308,150.32

308,150.32 308,150.32
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

Section (Procurement of Mechanical Equipment -  Diesel / Natural Gas 

Boiler) Totals:
1.00 EA 0 0.00 308,150.32 0.00 0.00 308,150.32

0.00 0.00 308,150.32 0.00 0.00 308,150.32

1050 Procurement of Mechanical Equipment - Odorizer Skid

10 Procurement of Mechanical Equipment - Odorizer Skid 1.00 EA 74 3,273.76 17,039.82 20,313.58

74.00 3,273.76 17,039.82 20,313.58

Section (Procurement of Mechanical Equipment - Odorizer Skid) 

Totals:
1.00 EA 74 3,273.76 17,039.82 0.00 0.00 20,313.58

74.00 3,273.76 17,039.82 0.00 0.00 20,313.58

1060
Procurement of Mechanical Equipment - Pressure Control Skid 

(included in 1000)

Section (Procurement of Mechanical Equipment - Pressure Control 

Skid (included in 1000)) Totals:
0.00 EA 0 0.00 0.00 0.00 0.00 0.00

1070 Procurement of Mechanical Equipment - Process Piping

10
Procurement of Mechanical Equipment - Stainless Steel Gas Piping 

50mm ND welded with 50mm insulation and stainless steel jacket
57.85 m 61 55.94 112.02 9,716.24

1.05 0.97 1.94 167.96

20
Procurement of Mechanical Equipment - Adjustable Pipe Support 

Bracket
33.00 EA 136.91 4,518.03

4.15 136.91

30
Procurement of Mechanical Equipment - Pre-insulated joint kits - 

Ellbow
29.00 EA 15.32 444.28

0.53 15.32

40 Procurement of Mechanical Equipment - Carbon Steel Pipe 50mm 100.00 m 14.53 1,453.00

0.15 14.53

50 Procurement of Mechanical Equipment - Fixed Pipe Support Bracket 50.00 EA 102.33 5,116.50

2.05 102.33

60
Procurement of Mechanical Equipment - Foam ejection nozzles - 

Scotty Mini Monitor 4039
4.00 EA 67.02 268.08

16.76 67.02
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

70
Procurement of Mechanical Equipment - 50mm ND quick connect 

couplings
2.00 EA 15.32 30.64

7.66 15.32

Section (Procurement of Mechanical Equipment - Process Piping) 

Totals:
1.00 LS 61 3,235.88 0.00 18,310.89 0.00 21,546.77

61.01 3,235.88 0.00 18,310.89 0.00 21,546.77

1080 Procurement of Mechanical Equipment - Valves and Pumps

10
Procurement of Mechanical Equipment - 50mm ND 3-way diverting 

valve (insulated)
1.00 EA 413.76 413.76

413.76 413.76

20
Procurement of Mechanical Equipment - 50mm ND 3-way balancing 

valve (insulated)
2.00 EA 533.12 1,066.24

266.56 533.12

30
Procurement of Mechanical Equipment - Thermowell and temperature 

transmitter
1.00 EA 1,000.00 1,000.00

1,000.00 1,000.00

40
Procurement of Mechanical Equipment - 50mm ball type isolation 

valves (insulated)
6.00 EA 668.38 4,010.28

111.40 668.38

50
Procurement of Mechanical Equipment - 50mm ball type automated 

isolation valve with ESD (insulated)
1.00 LS 572.90 572.90

572.90 572.90

Section (Procurement of Mechanical Equipment - Valves and Pumps) 

Totals:
1.00 LS 0 0.00 0.00 7,063.18 0.00 7,063.18

0.00 0.00 0.00 7,063.18 0.00 7,063.18

1090
Procurement of Electrical Equipment - Transformer Electrical 

Switchgear

10
Procurement of Electrical Equipment -  1500kVA 12.5kV-4.16kV Unit 

Substation
1.00 EA 9,126.14 437,500.00 446,626.14

9,126.14 437,500.00 446,626.14

Section (Procurement of Electrical Equipment - Transformer Electrical 

Switchgear) Totals:
1.00 EA 0 0.00 9,126.14 437,500.00 0.00 446,626.14

0.00 0.00 9,126.14 437,500.00 0.00 446,626.14

1100 Procurement of Electrical Equipment - Controls
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

10 Procurement of Electrical Equipment - Control Panel 1.00 ea 23 1,193.37 110,490.37 111,683.74

22.50 1,193.37 110,490.37 111,683.74

20 Procurement of Electrical Equipment - UPS 1.00 ea 3 167.07 3,150.13 3,317.20

3.15 167.07 3,150.13 3,317.20

30 Procurement of Electrical Equipment - Ethernet switch 1.00 ea 5 286.41 16,622.03 16,908.44

5.40 286.41 16,622.03 16,908.44

40 Procurement of Electrical Equipment - Radio antenna 1.00 ea 3,789.02 3,789.02

3,789.02 3,789.02

50 Procurement of Electrical Equipment - Ethernet cable 60.00 m 22 19.08 7.66 1,604.49

0.36 0.32 0.13 26.74

60 Procurement of Electrical Equipment - Control cables 120.00 m 38 16.70 5.75 2,693.57

0.31 0.14 0.05 22.45

Section (Procurement of Electrical Equipment - Controls) Totals: 1.00 LS 90 4,795.31 0.00 135,201.15 0.00 139,996.46

90.41 4,795.31 0.00 135,201.15 0.00 139,996.46

1110
Procurement of Electrical Equipment - Wiring, Lighting and 

Electrical Services

10
Procurement of Electrical Equipment - HPS outdoor with class 1 zone 

1 or zone 2 Hazloc rating for loading zone
10.00 EA 225 1,193.37 2,875.32 40,686.86

22.50 119.34 287.53 4,068.69

20
Procurement of Electrical Equipment - HPS outdoor wallpacks for 

module buildings
4.00 EA 72 954.69 1,916.88 11,486.29

18.00 238.67 479.22 2,871.57

30 Procurement of Electrical Equipment - cable 500.00 m 64 6.82 10.54 8,680.83

0.13 0.01 0.02 17.36

40 Procurement of Electrical Equipment - conduit 200.00 m 72 19.08 7.66 5,348.31

0.36 0.10 0.04 26.74

50 Procurement of Electrical Equipment - 600V control panel 1.00 EA 2,165.15 2,165.15

2,165.15 2,165.15

Section (Procurement of Electrical Equipment - Wiring, Lighting and 

Electrical Services) Totals:
1.00 LS 433 22,979.58 0.00 45,387.87 0.00 68,367.45

433.26 22,979.58 0.00 45,387.87 0.00 68,367.45

1120 Civil Works - Site Work
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

10 General Site Clearing and Grading

10 Clearing & Grubbing 10,765.00 m2 65 0.27 0.60 0.18 11,323.47

0.01 0.00 0.00 0.00 1.05

20 Site Grading 10,765.00 m2 206 0.84 1.54 25,611.73

0.02 0.00 0.00 2.38

Section (General Site Clearing and Grading) Totals: 10,765.00 m2 270 1.10 2.14 0.18 0.00 36,935.20

0.03 0.00 0.00 0.00 0.00 3.43

20 Chainlink Fence and Automated Gates

10 Chainlink Fence 380.00 m 276 30.89 5.11 57.38 35,485.26

0.73 0.08 0.01 0.15 93.38

20 Automated Gates 2.00 EA 50 1,098.67 436.67 6,495.46 16,061.59

25.00 549.33 218.33 3,247.73 8,030.79

Section (Chainlink Fence and Automated Gates) Totals: 1.00 LS 326 13,934.54 2,816.99 34,795.32 0.00 51,546.85

326.19 13,934.54 2,816.99 34,795.32 0.00 51,546.85

Section (Civil Works - Site Work) Totals: 10,765.00 m2 597 2.40 2.40 3.42 0.00 88,482.05

0.06 0.00 0.00 0.00 0.00 8.22

1130 Civil Works - Access Road & Equipment Pads

10 Furnish Aggregate Base 3,104.40 Tonne 23 0.36 2.01 31.24 104,330.56

0.01 0.00 0.00 0.01 33.61

20 Install Aggregate Base 3,104.40 Tonne 133 1.90 2.53 13,739.63

0.04 0.00 0.00 4.43

30 Fine Grade Access Road & Equipment Pads 2,587.00 m2 19 0.33 0.48 2,103.23

0.01 0.00 0.00 0.81

Section (Civil Works - Access Road & Equipment Pads) Totals: 2,587.00 m2 176 3.04 5.92 37.49 0.00 120,173.42

0.07 0.00 0.00 0.01 0.00 46.45

1140
Civil Works - Offload, Storage, Vaporization, Module Foundations 

and Containment Structure

10 Supply Readymix Concrete 212.09 m3 487.20 103,330.25

2.30 487.20

20 Supply Concrete Reinforcing Steel 6.36 Tonne 98 688.78 210.71 1,863.17 17,570.52
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

15.45 108.30 33.13 292.95 2,762.66

30 Supply Formwork 300.00 m2 449 61.54 7.66 77.64 44,052.57

1.50 0.21 0.03 0.26 146.84

40 Set & Strip Formwork 600.00 m2 2,700 184.60 28.74 128,000.25

4.50 0.31 0.05 213.33

50 Place Concrete Reinforcing Steel 6.36 Tonne 76 531.25 36.64 3,611.80

12.00 83.53 5.76 567.89

60 Place Readymix Concrete 212.09 m3 170 33.19 14.44 10,102.27

0.80 0.16 0.07 47.63

70 Concrete Finishing 500.00 m2 61 4.97 0.38 2,672.47

0.12 0.01 0.00 5.34

Section (Civil Works - Offload, Storage, Vaporization, Module 

Foundations and Containment Structure) Totals:
212.09 m3 3,555 690.75 114.89 652.89 0.00 309,340.12

16.76 3.26 0.54 3.08 0.00 1,458.53

1150 Building Work - Boiler and Control Room

10 Mechanical and Electrical - Furnish & Install

10 10kW hydronic unit heaters 2.00 EA 5 127.28 1,341.82 2,938.21

2.40 63.64 670.91 1,469.10

20 3.5 kW hydronic unit heaters 3.00 EA 4 63.64 862.60 2,778.72

1.20 21.21 287.53 926.24

30 25mm ND steel piping with 25mm insulation and jacket 40.00 m 27 36.56 0.48 64.74 4,070.82

0.69 0.91 0.01 1.62 101.77

40 25mm ball type isolation valves (insulated) 14.00 EA 62 219.19 18.30 318.28 7,780.78

4.40 15.66 1.31 22.73 555.77

50 exterior signage boards 1m x 2m 2.00 EA 5 100.93 16.71 489.42 1,214.13

2.38 50.47 8.36 244.71 607.07

60 fire extinguishers in exterior grade cabinets 2.00 EA 1,000.00 2,000.00

500.00 1,000.00

70 linear fluorescent lighting for site office 8.00 EA 14 95.47 105.43 1,607.19

1.80 11.93 13.18 200.90

80 cable 80.00 m 10 6.82 10.54 1,388.93

0.13 0.09 0.13 17.36

90 conduit between boiler module and control module 15.00 m 5 19.08 7.66 401.12
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

0.36 1.27 0.51 26.74

91 HPS outdoor wallpacks 4.00 EA 13 167.07 1,150.13 5,268.81

3.15 41.77 287.53 1,317.20

92 dual receptacles in site office 6.00 EA 1 8.97 40.00 293.80

0.18 1.49 6.67 48.97

Section (Mechanical and Electrical - Furnish & Install) Totals: 1.00 LS 146 7,495.97 308.69 21,937.86 0.00 29,742.52

145.93 7,495.97 308.69 21,937.86 0.00 29,742.52

Section (Building Work - Boiler and Control Room) Totals: 1.00 LS 146 7,495.97 308.69 21,937.86 0.00 29,742.52

145.93 7,495.97 308.69 21,937.86 0.00 29,742.52

1160 Building Work - Control Room / Office

10 Foundation Work 

10 Supply Readymix Concrete 25.00 m3 487.20 12,180.00

19.49 487.20

20 Supply Concrete Reinforcing Steel 0.75 Tonne 12 688.78 210.71 1,863.17 2,071.12

15.45 918.76 281.07 2,485.28 2,762.66

30 Supply Formwork 35.36 m2 53 61.54 7.66 77.64 5,192.67

1.50 1.74 0.22 2.20 146.84

40 Set & Strip Formwork 70.72 m2 318 184.60 28.74 15,087.96

4.50 2.61 0.41 213.33

50 Place Concrete Reinforcing Steel 0.75 Tonne 9 531.25 36.64 425.74

12.00 708.64 48.87 567.89

60 Place Readymix Concrete 25.00 m3 20 33.19 14.44 1,190.80

0.80 1.33 0.58 47.63

70 Concrete Finishing 58.94 m2 7 4.97 0.38 315.02

0.12 0.08 0.01 5.34

Section (Foundation Work ) Totals: 25.00 m3 419 690.75 114.89 652.89 0.00 36,463.31

16.76 27.63 4.60 26.12 0.00 1,458.53

20 Prefabricated Building Structure

10 Procurement of Prefabricated Building Structure 1.00 EA 114,400.00 114,400.00

114,400.00 114,400.00
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

20 Erection of Prefabricated Building Structure 1.00 EA 225 11,295.64 5,092.07 16,387.71

225.00 11,295.64 5,092.07 16,387.71

Section (Prefabricated Building Structure) Totals: 1.00 LS 225 11,295.64 5,092.07 114,400.00 0.00 130,787.71

225.00 11,295.64 5,092.07 114,400.00 0.00 130,787.71

Section (Building Work - Control Room / Office) Totals: 1.00 LS 644 28,564.40 7,964.31 130,722.31 0.00 167,251.02

644.02 28,564.40 7,964.31 130,722.31 0.00 167,251.02

1170
Installation of Mechanical Equipment -  Two vertical LNG Storage 

Tank units 

10 Installation of Two vertical LNG Storage Tank units 7.19 Tonne 252 1,792.16 3,357.10 37,023.21

35.00 249.26 466.91 5,149.26

Section (Installation of Mechanical Equipment -  Two vertical LNG 

Storage Tank units ) Totals:
1.00 LS 252 12,885.62 24,137.58 0.00 0.00 37,023.21

251.65 12,885.62 24,137.58 0.00 0.00 37,023.21

1180 Installation of Mechanical Equipment -  Shell and Tube Vaporizer

10 Installation of Shell and Tube Vaporizer 5.00 Tonne 175 1,792.16 3,357.10 25,746.32

35.00 358.43 671.42 5,149.26

Section (Installation of Mechanical Equipment -  Shell and Tube 

Vaporizer) Totals:
1.00 EA 175 8,960.80 16,785.52 0.00 0.00 25,746.32

175.00 8,960.80 16,785.52 0.00 0.00 25,746.32

1190 Installation of Mechanical Equipment -  Generator 1.2 - 1.3 MW

10 Installation of Generator 1.2 - 1.3 MW 30.00 Tonne 1,050 1,792.16 3,357.10 154,477.91

35.00 59.74 111.90 5,149.26

Section (Installation of Mechanical Equipment -  Generator 1.2 - 1.3 

MW) Totals:
1.00 EA 1,050 53,764.77 100,713.14 0.00 0.00 154,477.91

1,050.00 53,764.77 100,713.14 0.00 0.00 154,477.91

1200 Installation of Mechanical Equipment -  Heat Recovery HX 

10 Installation of Heat Recovery HX 2.00 Tonne 70 1,792.16 3,357.10 10,298.53

35.00 896.08 1,678.55 5,149.26

Section (Installation of Mechanical Equipment -  Heat Recovery HX ) 

Totals:
1.00 LS 70 3,584.32 6,714.21 0.00 0.00 10,298.53

70.00 3,584.32 6,714.21 0.00 0.00 10,298.53

 4/28/2015 AmeriCost Infrastructure Estimators, Inc. 2015 | San Francisco・New York | www.americost.com Page No 8 of 15



2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

1210
Installation of Mechanical Equipment -  Diesel / Natural Gas 

Boiler

10 Installation of Diesel / Natural Gas Boiler 22.68 Tonne 794 1,792.16 3,357.10 116,785.30

35.00 79.02 148.02 5,149.26

Section (Installation of Mechanical Equipment -  Diesel / Natural Gas 

Boiler) Totals:
1.00 EA 794 40,646.17 76,139.13 0.00 0.00 116,785.30

793.80 40,646.17 76,139.13 0.00 0.00 116,785.30

1220 Installation of Mechanical Equipment - Odorizer Skid

10 Installation of Odorizer Skid 0.55 Tonne 19 1,792.16 3,357.10 2,832.10

35.00 3,258.47 6,103.83 5,149.26

Section (Installation of Mechanical Equipment - Odorizer Skid) Totals: 1.00 EA 19 985.69 1,846.41 0.00 0.00 2,832.10

19.25 985.69 1,846.41 0.00 0.00 2,832.10

1230 Installation of Mechanical Equipment - Pressure Control Skid

10 Installation of Pressure Control Skid 2.00 Tonne 70 1,792.16 3,357.10 10,298.53

35.00 896.08 1,678.55 5,149.26

Section (Installation of Mechanical Equipment - Pressure Control Skid) 

Totals:
1.00 EA 70 3,584.32 6,714.21 0.00 0.00 10,298.53

70.00 3,584.32 6,714.21 0.00 0.00 10,298.53

1240 Installation of Mechanical Equipment - Process Piping

10
Installation of Mechanical Equipment - Stainless Steel Gas Piping 

50mm ND welded with 50mm insulation and stainless steel jacket
57.85 m 61 54.98 1.02 3,239.64

1.05 0.95 0.02 56.00

20 Installation of Mechanical Equipment - Adjustable Pipe Support Bracket 33.00 EA 58 81.71 6.87 2,922.98

1.75 2.48 0.21 88.58

30 Installation of Mechanical Equipment - Pre-insulated joint kits - Ellbow 29.00 EA 139 239.11 19.97 7,513.32

4.80 8.25 0.69 259.08

40 Installation of Mechanical Equipment - Carbon Steel Pipe 50mm 100.00 m 69 36.46 0.92 0.25 3,763.39

0.69 0.36 0.01 0.00 37.63

 4/28/2015 AmeriCost Infrastructure Estimators, Inc. 2015 | San Francisco・New York | www.americost.com Page No 9 of 15



2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

50 Installation of Mechanical Equipment - Fixed Pipe Support Bracket 50.00 EA 88 81.71 6.87 4,428.75

1.75 1.63 0.14 88.57

60
Installation of Mechanical Equipment - Foam ejection nozzles - Scotty 

Mini Monitor 4039
4.00 EA 26 328.78 27.46 1,424.94

6.60 82.19 6.86 356.24

70
Installtion of Mechanical Equipment - 50mm ND quick connect 

couplings
2.00 EA 1 19.56 39.13

0.36 9.78 19.56

Section (Installation of Mechanical Equipment - Process Piping) Totals: 1.00 LS 442 21,896.59 1,410.10 25.45 0.00 23,332.14

442.07 21,896.59 1,410.10 25.45 0.00 23,332.14

1250 Installation of Mechanical Equipment - Valves and Pumps

10
Installation of Mechanical Equipment - 50mm ND 3-way diverting valve 

(insulated)
1.00 EA 4 219.19 18.30 237.49

4.40 219.19 18.30 237.49

20
Installation of Mechanical Equipment - 50mm ND 3-way balancing 

valve (insulated)
2.00 EA 11 278.96 23.30 604.52

5.60 139.48 11.65 302.26

30
Installation of Mechanical Equipment - Thermowell and temperature 

transmitter
1.00 EA 9 448.34 448.34

9.00 448.34 448.34

40
Installation of Mechanical Equipment - 50mm ball type isolation valves 

(insulated)
6.00 EA 13 109.59 9.15 712.47

2.20 18.27 1.53 118.75

50
Installation of Mechanical Equipment - 50mm ball type automated 

isolation valve with ESD (insulated)
1.00 LS 7 358.67 29.95 388.62

7.20 358.67 29.95 388.62

Section (Installation of Mechanical Equipment - Valves and Pumps) 

Totals:
1.00 LS 45 2,241.68 149.76 0.00 0.00 2,391.44

45.00 2,241.68 149.76 0.00 0.00 2,391.44

1260
Installation of Electrical Equipment - Transformer Electrical 

Switchgear

10 Installation of Transformer Electrical Switchgear 20.00 Tonne 700 1,792.16 3,357.10 102,985.27

35.00 89.61 167.86 5,149.26
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

Section (Installation of Electrical Equipment - Transformer Electrical 

Switchgear) Totals:
1.00 EA 700 35,843.18 67,142.09 0.00 0.00 102,985.27

700.00 35,843.18 67,142.09 0.00 0.00 102,985.27

1270 Installation  of Electrical Equipment - Controls

10 Installation of Electrical Equipment - Control Panel 1.00 ea 23 1,120.84 495.68 1,616.51

22.50 1,120.84 495.68 1,616.51

20 Installation of Electrical Equipment - UPS 1.00 ea 8 381.08 381.08

7.65 381.08 381.08

30 Installation of Electrical Equipment - Ethernet switch 1.00 ea 10 515.59 515.59

10.35 515.59 515.59

40 Installation of Electrical Equipment - Radio antenna 1.00 ea 70 3,542.80 2,648.10 6,190.90

70.00 3,542.80 2,648.10 6,190.90

50 Installation of Electrical Equipment - Ethernet cable 60.00 m 7 5.82 349.48

0.12 0.10 5.82

60 Installation of Electrical Equipment - Control cables 120.00 m 13 5.38 645.19

0.11 0.04 5.38

Section (Installation  of Electrical Equipment - Controls) Totals: 1.00 LS 130 6,554.97 3,143.78 0.00 0.00 9,698.75

130.47 6,554.97 3,143.78 0.00 0.00 9,698.75

1280
Installation of Electrical Equipment - Wiring, Lighting and 

Electrical Services

10
Installation of Electrical Equipment - HPS outdoor with class 1 zone 1 

or zone 2 Hazloc rating for loading zone
10.00 EA 225 1,158.53 206.10 13,646.25

22.50 115.85 20.61 1,364.63

20
Installation of Electrical Equipment - HPS outdoor wallpacks for module 

buildings
4.00 EA 72 926.82 3,707.28

18.00 231.71 926.82

30 Installation of Electrical Equipment - cable 500.00 m 64 6.41 3,203.53

0.13 0.01 6.41

40 Installation of Electrical Equipment - conduit 200.00 m 72 17.92 3,584.37

0.36 0.09 17.92

50 Installation of Electrical Equipment - 600V control panel 1.00 EA 18 926.82 926.82

18.00 926.82 926.82
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

Section (Installation of Electrical Equipment - Wiring, Lighting and 

Electrical Services) Totals:
1.00 LS 451 23,007.25 2,061.00 0.00 0.00 25,068.25

451.26 23,007.25 2,061.00 0.00 0.00 25,068.25

1290 Electrical Distribution System N/A

Section (Electrical Distribution System N/A) Totals: 1.00 LS 0 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

1300 Electrical Transmission System N/A

Section (Electrical Transmission System N/A) Totals: 1.00 LS 0 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00

1310 Testing and Start Up

10 Testing and Start Up Mechanical System 1.00 LS 30,750.00 30,750.00

30,750.00 30,750.00

20 Testing and Start Up Electrical System 1.00 LS 30,750.00 30,750.00

30,750.00 30,750.00

Section (Testing and Start Up) Totals: 1.00 LS 0 0.00 0.00 0.00 61,500.00 61,500.00

0.00 0.00 0.00 0.00 61,500.00 61,500.00

1320 Indirect Costs

10
Site Mobilization - Site Management & Supervision - General 

Expenses - Site Services - Demobilization

10 Site Mobilization

10 Construct Laydown & Yard 1,000.00 m2 41 1.82 0.77 9.27 11,863.57

0.04 0.00 0.00 0.01 11.86

20 Install Temporary Site Services 1.00 LS 219 10,164.59 4,147.25 17,690.53 32,002.37

218.50 10,164.59 4,147.25 17,690.53 32,002.37

30 Mobilize Site Buildings 1.00 ea 129 5,757.43 1,493.55 1,931.03 9,182.01

129.04 5,757.43 1,493.55 1,931.03 9,182.01

40 Office Furniture & Equipment 3.00 person 4,839.43 14,518.29

1,613.14 4,839.43

50 Equipment Mobilization 4.00 ea 80 1,021.26 494.04 2,537.45 16,210.97

20.00 255.31 123.51 634.36 4,052.74

60 Construct Structure Access 500.00 m2 583 52.18 8.02 20.50 40,353.81
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

1.17 0.10 0.02 0.04 80.71

70 Mobilize Traffic Controls 1.00 LS 7,335.46 7,335.46

7,335.46 7,335.46

Section (Site Mobilization) Totals: 1.00 LS 1,052 47,918.59 12,396.91 71,150.98 0.00 131,466.48

1,051.96 47,918.59 12,396.91 71,150.98 0.00 131,466.48

20 Site Management & Supervision

10 Management 3.00 Month 600 19,682.70 59,048.10

200.00 6,560.90 19,682.70

20 Craft Supervision 3.00 Month 1,500 41,005.65 123,016.95

500.00 13,668.55 41,005.65

30 Engineering 3.00 Month 1,800 28,049.02 84,147.06

600.00 9,349.67 28,049.02

40 Administration 3.00 Month 1,200 16,402.26 49,206.78

400.00 5,467.42 16,402.26

50 Safety & Medical 3.00 Month 600 8,201.12 24,603.36

200.00 2,733.71 8,201.12

Section (Site Management & Supervision) Totals: 3.00 Month 5,700 113,340.75 0.00 0.00 0.00 340,022.25

1,900.00 37,780.25 0.00 0.00 0.00 113,340.75

30 General Expenses

10 Office Supplies & Expenses 3.00 Month 2,736.70 8,210.11

912.23 2,736.70

20 Medical & Safety Expenses 30.00 person 934.07 28,022.12

31.14 934.07

30 Management Expenses 3.00 Month 3,445.52 10,336.55

1,148.51 3,445.52

40 Small Tool Allowances 3.00 Month 19,949.81 59,849.42

6,649.94 19,949.81

50 Administration Fees 3.00 Month 2,325.26 6,975.78

775.09 2,325.26

Section (General Expenses) Totals: 3.00 Month 0 0.00 0.00 37,797.99 0.00 113,393.98

0.00 0.00 0.00 12,599.33 0.00 37,797.99

40 Site Services
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

10 Utilities & Services 3.00 Month 183 2,679.48 3,906.01 6,921.70 40,521.58

60.83 893.16 1,302.00 2,307.23 13,507.19

20 Temporary Offices & Buildings 3.00 Month 14,517.29 43,551.88

4,839.10 14,517.29

30 Site & Building Maintenance 3.00 Month 311 4,415.98 782.29 123.03 15,963.91

103.67 1,471.99 260.76 41.01 5,321.30

40 Equipment Servicing 3.00 Month 800 12,991.21 10,597.59 70,766.38

266.67 4,330.40 3,532.53 23,588.79

Section (Site Services) Totals: 3.00 Month 1,294 20,086.67 15,285.89 21,562.02 0.00 170,803.74

431.17 6,695.56 5,095.30 7,187.34 0.00 56,934.58

50 Demobilization

10 Final Cleanup Expense 0.50 Month 375 32,241.45 25,252.51 28,746.98

750.00 64,482.90 50,505.01 57,493.96

20 Teardown Installations 0.50 Month 275 24,724.66 9,939.83 17,332.25

550.00 49,449.32 19,879.66 34,664.49

30 Demobe Equipment 4.00 ea 80 1,021.26 494.04 2,537.45 16,210.97

20.00 255.31 123.51 634.36 4,052.74

Section (Demobilization) Totals: 1.00 LS 730 32,568.09 19,572.31 10,149.80 0.00 62,290.20

730.00 32,568.09 19,572.31 10,149.80 0.00 62,290.20

Section (Site Mobilization - Site Management & Supervision - General 

Expenses - Site Services - Demobilization) Totals:
1.00 LS 8,775 480,768.92 77,826.90 259,380.83 0.00 817,976.65

8,775.46 480,768.92 77,826.90 259,380.83 0.00 817,976.65

20 Indirect Staff Camp & Subsistence

10 Camp Catering & Meals 2,700.00 Man-Day 104.57 282,339.00

0.04 104.57

20 Travel Time 92.00 trips 430.60 39,615.20

4.68 430.60

30 Airfare 20.00 trips 1,230.28 24,605.60

61.51 1,230.28

40 Daily Room & Board Allowance 2,700.00 man-day 98.42 265,734.00
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2. Item Cost Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM ManHr Labor Equip Material Sub/Plug Total Cost

0.04 98.42

Section (Indirect Staff Camp & Subsistence) Totals: 2,700.00 man-day 0 0.00 0.00 226.78 0.00 612,293.80

0.00 0.00 0.00 0.08 0.00 226.78

30 Traffic Control

10 Maintain Traffic Control 3.00 Month 631 8,679.29 92.44 26,315.17

210.42 2,893.10 30.81 8,771.72

Section (Traffic Control) Totals: 3.00 Month 631 8,679.29 92.44 0.00 0.00 26,315.17

210.42 2,893.10 30.81 0.00 0.00 8,771.72

40 Unallocated Costs

10 Unallocated Labour 3.00 LS 14,444.44 43,333.33

4,814.81 14,444.44

Section (Unallocated Costs) Totals: 3.00 Month 0 14,444.44 0.00 0.00 0.00 43,333.33

0.00 4,814.81 0.00 0.00 0.00 14,444.44

Section (Indirect Costs) Totals: 1.00 LS 9,407 550,140.12 78,104.20 871,674.63 0.00 1,499,918.95

9,406.71 550,140.12 78,104.20 871,674.63 0.00 1,499,918.95

Section (LNG Generating and Storage Facility - Fort Simpson, NT, 

Canada) Totals:
1.00 LS 19,381 1,014,646.20 3,784,478.64 1,940,048.87 166,056.48 6,905,230.19

19,380.95 1,014,646.20 3,784,478.64 1,940,048.87 166,056.48 6,905,230.19

Grand Totals: 1.00 LS 19,381 1,014,646.20 3,784,478.64 1,940,048.87 166,056.48 6,905,230.19

1,014,646.20 3,784,478.64 1,940,048.87 166,056.48 6,905,230.19
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

10 LNG Generating and Storage Facility - Fort Simpson, NT, Canada 1.00 LS 19,381 1,014,646 3,784,479 285,418 1,654,631 166,056 6,905,230.19

19,380.95 1,014,646.20 3,784,478.64 285,418.36 1,654,630.51 166,056.48 6,905,230.19

1000
Procurement of Mechanical Equipment -  Two vertical LNG 

Storage Tank units
1.00 LS 1,736,406 1,736,406.00

1,736,406.00 1,736,406.00

10 
Procurement of Mechanical Equipment -  Two vertical LNG Storage 

Tank units
1.00 LS 1,736,406 1,736,406.00

1,736,406.00 1,736,406.00

10 
LNG Equipment package - 2 ea 68m3 insulated cryogenic vertical 

storage tanks - 1 ea offload skid - 1 ea shell and tube vaporizer - 1 ea 
1.00 LS 1,736,406 1,736,406.00

1,736,406.00 1,736,406.00

LNG Equipment package - 2 ea 68m3 insulated cryogenic vertical 

storage tanks - 1 ea offload skid - 1 ea shell and tube vaporizer - 1 ea 

pressure control manifold - 1 ea Odorizer - 1 ea tank to tank cryogenic 

transfer pump (260 USGPM) - engineering, commis

1.0 EA 1,736,406.00 1.00 hour

20 
Transportation of Mechanical Equipment -  Two vertical LNG Stoarage 

Tank units (in Equipment package included)
1.00 LS

1010
Procurement of Mechanical Equipment -  Shell and Tube 

Vaporizer (included in 1000)
0.00 EA

1020 Procurement of Mechanical Equipment -  Generator 1.2 - 1.3 MW 1.00 EA 1,254,858 104,556 1,359,414.48

1,254,858.00 104,556.48 1,359,414.48

10 Procurement of Mechanical Equipment -  Generator 1.2 - 1.3 MW 1.00 EA 1,254,858 104,556 1,359,414.48

1,254,858.00 104,556.48 1,359,414.48

10 Generator 1.2 - 1.3 MW 1.00 EA 1,254,858 1,254,858.00

1,254,858.00 1,254,858.00

 Generator 1.2 - 1.3 MW JMC 320 B85
1.0 EA 1,254,858.00 1.00 hour

20 
Transportation of Mechanical Equipment -  Generator 1.2 - 1.3 MW 

JMC 320 B85
6.54 EA 104,556 104,556.48

15,987.23 15,987.23

Hauling Sub - Lowboy 1 oversize - including Pilot cars 6.5 Load 15,987.23 104,556

1030
Procurement of Mechanical Equipment -  Heat Recovery HX 

(included in 1020)
0.00 EA

1040
Procurement of Mechanical Equipment -  Diesel / Natural Gas 

Boiler
1.00 EA 308,150 308,150.32

308,150.32 308,150.32

10 Procurement of Mechanical Equipment -  Diesel / Natural Gas Boiler 1.00 EA 308,150 308,150.32

308,150.32 308,150.32

10 
Diesel Natural Gas Boiler XXkW including Boiler controls /fire 

detection/gas detection
1.00 EA 302,150 302,150.00

302,150.00 302,150.00
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

Diesel Natural Gas Boiler XXkW including Boiler controls /fire 

 detection/gas detection 1.0 EA 302,150.00 1.00 hour

20 Transportation of Mechanical Equipment -  Diesel / Natural Gas Boiler 1.00 EA 6,000 6,000.32

6,000.32 6,000.32

Tractor Truck (Freightliner) 1.0 EA 76.54 32.71 hour

80 Ton Lowboy 1.0 EA 106.90 32.71 hour

1050 Procurement of Mechanical Equipment - Odorizer Skid 1.00 EA 74 3,274 17,040 20,313.58

74.00 3,273.76 17,039.82 20,313.58

10 Procurement of Mechanical Equipment - Odorizer Skid 1.00 EA 74 3,274 17,040 20,313.58

74.00 3,273.76 17,039.82 20,313.58

10 Odorizer Skid 1.00 EA 15,567 15,567.22

15,567.22 15,567.22

Odorizer Skid 6B- Odorizer 100psi 1.0 EA 15,567.22 1.00 hour

20 Transportation of Mechanical Equipment -  Odorizer Skid 1.00 EA 74 3,274 1,473 4,746.36

74.00 3,273.76 1,472.60 4,746.36

Parts Chaser Pickup Driver 1.0 EA 44.24 74.00 hour

Parts Van 1.0 EA 19.90 74.00 hour

1060
Procurement of Mechanical Equipment - Pressure Control Skid 

(included in 1000)
0.00 EA

1070 Procurement of Mechanical Equipment - Process Piping 1.00 LS 61 3,236 18,311 21,546.77

61.01 3,235.88 18,310.89 21,546.77

10 
Procurement of Mechanical Equipment - Stainless Steel Gas Piping 

50mm ND welded with 50mm insulation and stainless steel jacket
57.85 m 61 3,236 6,480 9,716.24

1.05 55.94 112.02 167.96

10 Stainless Steel Gas Piping 50mm ND welded 57.85 m 36 1,887 2,325 4,211.80

0.61 32.62 40.19 72.81

Stainless Steel 50mm (2") Welded (Sch 5,10,40 &80) 57.9 m 40.19 2,325

Pipefitter Foreman 0.1 59.58 106

Pipefitter 0.3 54.84 585

Pipefitter Helper 0.1 44.79 80

Plumber Foreman 0.1 55.99 100

Plumber 0.3 52.00 555

Plumber Helper 0.1 50.06 89

Boilermaker Foreman 0.0 55.99 20

Boilermaker 0.1 52.00 130

Boilermaker Helper 0.0 50.06 18

Sheetmetal Foreman 0.0 55.99 40

Sheetmetal Worker 0.1 52.00 130

Sheetmetal Helper 0.0 50.06 36

20 Stainless Steel Gas Piping 50mm insulation 57.85 m 12 638 1,939 2,576.87

0.21 11.02 33.52 44.54

Pipe Insulation 50mm (2") Fibreglass or Closed Cell Foam 57.9 m 33.52 1,939
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

Pipefitter Foreman 0.1 59.58 36

Pipefitter 0.3 54.84 198

Pipefitter Helper 0.1 44.79 27

Plumber Foreman 0.1 55.99 34

Plumber 0.3 52.00 188

Plumber Helper 0.1 50.06 30

Boilermaker Foreman 0.0 55.99 7

Boilermaker 0.1 52.00 44

Boilermaker Helper 0.0 50.06 6

Sheetmetal Foreman 0.0 55.99 13

Sheetmetal Worker 0.1 52.00 44

Sheetmetal Helper 0.0 50.06 12

30 Stainless Steel Gas Piping 50mm stainless steel jacket 57.85 m 13 711 2,216 2,927.56

0.23 12.30 38.31 50.61

50mm stainless steel jacket 57.9 m 38.31 2,216

Pipefitter Foreman 0.1 59.58 40

Pipefitter 0.3 54.84 221

Pipefitter Helper 0.1 44.79 30

Plumber Foreman 0.1 55.99 38

Plumber 0.3 52.00 209

Plumber Helper 0.1 50.06 34

Boilermaker Foreman 0.0 55.99 8

Boilermaker 0.1 52.00 49

Boilermaker Helper 0.0 50.06 7

Sheetmetal Foreman 0.0 55.99 15

Sheetmetal Worker 0.1 52.00 49

Sheetmetal Helper 0.0 50.06 13

20 
Procurement of Mechanical Equipment - Adjustable Pipe Support 

Bracket
33.00 EA 4,518 4,518.03

136.91 136.91

10 Adjustable Pipe Support Bracket 33.00 EA 4,518 4,518.03

136.91 136.91

Adjustable Pipe Support Bracket Assembly 33.0 ea 136.91 4,518

30 
Procurement of Mechanical Equipment - Pre-insulated joint kits - 

Ellbow
29.00 EA 444 444.28

15.32 15.32

10 Pre-insulated joint kits - Ellbow 29.00 EA 444 444.28

15.32 15.32

Stainless Steel 50mm (2") Elbow 29.0 ea 15.32 444

40 Procurement of Mechanical Equipment - Carbon Steel Pipe 50mm 100.00 m 1,453 1,453.00

14.53 14.53

10 Carbon Steel Pipe 50mm 100.00 m 1,453 1,453.00

14.53 14.53

50mm (2")Carbon Steel Pipe Sour Gas Service 100.0 m 14.53 1,453

50 Procurement of Mechanical Equipment - Fixed Pipe Support Bracket 50.00 EA 5,117 5,116.50

102.33 102.33

10 Fixed Pipe Support Bracket 50.00 EA 5,117 5,116.50

102.33 102.33

Fixed Pipe Support Bracket Assembly 50.0 ea 102.33 5,117

 4/28/2015 AmeriCost Infrastructure Estimators, Inc. 2015 | San Francisco・New York | www.americost.com Page No 3 of 48



3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

60 
Procurement of Mechanical Equipment - Foam ejection nozzles - 

Scotty Mini Monitor 4039
4.00 EA 268 268.08

67.02 67.02

10 Foam ejection nozzles - Scotty Mini Monitor 4039 4.00 EA 268 268.08

67.02 67.02

Stainless Steel 50mm (2") Nozzle 4.0 ea 67.02 268

70 
Procurement of Mechanical Equipment - 50mm ND quick connect 

couplings
2.00 EA 31 30.64

15.32 15.32

10 50mm ND quick connect couplings 2.00 EA 31 30.64

15.32 15.32

Stainless Steel 50mm (2") Coupling 2.0 ea 15.32 31

1080 Procurement of Mechanical Equipment - Valves and Pumps 1.00 LS 7,063 7,063.18

7,063.18 7,063.18

10 
Procurement of Mechanical Equipment - 50mm ND 3-way diverting 

valve (insulated)
1.00 EA 414 413.76

413.76 413.76

10 50mm ND 3-way diverting valve (insulated) 1.00 EA 414 413.76

413.76 413.76

2" (50mm) Flanged Gate Valve50 - 3-way diverting valve (insulated) 1.0 ea 413.76 414

20 
Procurement of Mechanical Equipment - 50mm ND 3-way balancing 

valve (insulated)
2.00 EA 1,066 1,066.24

533.12 533.12

10 50mm ND 3-way balancing valve (insulated) 2.00 EA 1,066 1,066.24

533.12 533.12

2" (50mm) Flanged Gate Valve - 3-way balancing valve (insulated) 2.0 ea 533.12 1,066

30 
Procurement of Mechanical Equipment - Thermowell and temperature 

transmitter
1.00 EA 1,000 1,000.00

1,000.00 1,000.00

10 Thermowell and temperature transmitter 1.00 EA 1,000 1,000.00

1,000.00 1,000.00

Temperature Transmitters 1.0 ea 1,000.00 1,000

40 
Procurement of Mechanical Equipment - 50mm ball type isolation 

valves (insulated)
6.00 EA 4,010 4,010.28

668.38 668.38

10 50mm ball type isolation valves (insulated) 6.00 EA 4,010 4,010.28

668.38 668.38

2" (50mm) Flanged Check Valve - ball type isolation valves (insulated) 6.0 ea 668.38 4,010

50 
Procurement of Mechanical Equipment - 50mm ball type automated 

isolation valve with ESD (insulated)
1.00 LS 573 572.90

572.90 572.90

10 50mm ball type automated isolation valve with ESD (insulated) 1.00 LS 573 572.90

572.90 572.90
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

2" (50mm) Flanged x MJ Gate Valve c/w Glands - ball type automated 

isolation valve with ESD (insulated)
1.0 ea 572.90 573

1090
Procurement of Electrical Equipment - Transformer Electrical 

Switchgear
1.00 EA 9,126 437,500 446,626.14

9,126.14 437,500.00 446,626.14

10 
Procurement of Electrical Equipment -  1500kVA 12.5kV-4.16kV Unit 

Substation
1.00 EA 9,126 437,500 446,626.14

9,126.14 437,500.00 446,626.14

10 1500kVA 12.5kV-4.16kV Unit Substation 1.00 EA 437,500 437,500.00

437,500.00 437,500.00

 1500kVA 12.5kV-4.16kV Unit Substation
1.0 ea 437,500.00 437,500

20 
Transportation of Electricall Equipment -  1500kVA 12.5kV-4.16kV Unit 

Substation
1.00 EA 9,126 9,126.14

9,126.14 9,126.14

Tractor Truck (Freightliner) 1.0 EA 76.54 49.75 hour

80 Ton Lowboy 1.0 EA 106.90 49.75 hour

1100 Procurement of Electrical Equipment - Controls 1.00 LS 90 4,795 135,201 139,996.46

90.41 4,795.31 135,201.15 139,996.46

10 Procurement of Electrical Equipment - Control Panel 1.00 ea 23 1,193 110,490 111,683.74

22.50 1,193.37 110,490.37 111,683.74

10 Control Panel 1.00 ea 23 1,193 110,490 111,683.74

22.50 1,193.37 110,490.37 111,683.74

Panel Board w/ 40 Circuits 1.0 ea 1,150.13 1,150

Electrical Line Foreman 0.1 59.58 67

Electrical Lineman 0.2 54.84 247

Electrical Groundman 0.1 44.79 50

Electrical Foreman 0.1 59.58 134

Electrician 0.4 54.84 494

Electricians Helper 0.2 44.79 202

Control Panel 1.0 ea 108,257.66 108,258

Control Cabinet Lineup 1.0 ea 1,082.58 1,083

20 Procurement of Electrical Equipment - UPS 1.00 ea 3 167 3,150 3,317.20

3.15 167.07 3,150.13 3,317.20

10 UPS 1.00 ea 3 167 3,150 3,317.20

3.15 167.07 3,150.13 3,317.20

Feeder Switchboard 200 amp 1.0 ea 1,150.13 1,150

Electrical Line Foreman 0.1 59.58 9

Electrical Lineman 0.2 54.84 35

Electrical Groundman 0.1 44.79 7

Electrical Foreman 0.1 59.58 19

Electrician 0.4 54.84 69

Electricians Helper 0.2 44.79 28

Uninterruptible Power Supply 1.0 ea 2,000.00 2,000

30 Procurement of Electrical Equipment - Ethernet switch 1.00 ea 5 286 16,622 16,908.44

5.40 286.41 16,622.03 16,908.44
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

10 Ethernet switch 1.00 ea 5 286 16,622 16,908.44

5.40 286.41 16,622.03 16,908.44

Low Volt Switch 200 AMP 1.0 ea 383.38 383

Electrical Line Foreman 0.1 59.58 16

Electrical Lineman 0.2 54.84 59

Electrical Groundman 0.1 44.79 12

Electrical Foreman 0.1 59.58 32

Electrician 0.4 54.84 118

Electricians Helper 0.2 44.79 48

Disconnect Switch 1.0 ea 16,238.65 16,239

40 Procurement of Electrical Equipment - Radio antenna 1.00 ea 3,789 3,789.02

3,789.02 3,789.02

10 Radio antenna 1.00 ea 3,789 3,789.02

3,789.02 3,789.02

Steel Pole Transmission Hardware 1.0 ea 3,789.02 3,789

50 Procurement of Electrical Equipment - Ethernet cable 60.00 m 22 1,145 460 1,604.49

0.36 19.08 7.66 26.74

10 Ethernet cable 60.00 m 22 1,145 460 1,604.49

0.36 19.08 7.66 26.74

Exposed Rigid Galvanized Steel 25mm (1") Conduit 60.0 m 7.66 460

Electrical Line Foreman 0.1 59.58 64

Electrical Lineman 0.2 54.84 237

Electrical Groundman 0.1 44.79 48

Electrical Foreman 0.1 59.58 129

Electrician 0.4 54.84 474

Electricians Helper 0.2 44.79 193

60 Procurement of Electrical Equipment - Control cables 120.00 m 38 2,004 690 2,693.57

0.31 16.70 5.75 22.45

10 Control cables 120.00 m 38 2,004 690 2,693.57

0.31 16.70 5.75 22.45

Exposed Rigid Galvanized Steel 20mm (3/4") Conduit 120.0 m 5.75 690

Electrical Line Foreman 0.1 59.58 113

Electrical Lineman 0.2 54.84 414

Electrical Groundman 0.1 44.79 85

Electrical Foreman 0.1 59.58 225

Electrician 0.4 54.84 829

Electricians Helper 0.2 44.79 338

1110
Procurement of Electrical Equipment - Wiring, Lighting and 

Electrical Services
1.00 LS 433 22,980 45,388 68,367.45

433.26 22,979.58 45,387.87 68,367.45

10 
Procurement of Electrical Equipment - HPS outdoor with class 1 zone 

1 or zone 2 Hazloc rating for loading zone
10.00 EA 225 11,934 28,753 40,686.86

22.50 1,193.37 2,875.32 4,068.69

10 
HPS outdoor with class 1 zone 1 or zone 2 Hazloc rating for loading 

zone
10.00 EA 225 11,934 28,753 40,686.86

22.50 1,193.37 2,875.32 4,068.69

Dry Transformer 100 KVA, Single or 3 Phase 10.0 ea 2,875.32 28,753

Electrical Line Foreman 0.1 59.58 670
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

Electrical Lineman 0.2 54.84 2,468

Electrical Groundman 0.1 44.79 504

Electrical Foreman 0.1 59.58 1,341

Electrician 0.4 54.84 4,936

Electricians Helper 0.2 44.79 2,016

20 
Procurement of Electrical Equipment - HPS outdoor wallpacks for 

module buildings
4.00 EA 72 3,819 7,668 11,486.29

18.00 954.69 1,916.88 2,871.57

10 HPS outdoor wallpacks for module buildings 4.00 EA 72 3,819 7,668 11,486.29

18.00 954.69 1,916.88 2,871.57

Dry Transformer 50 KVA, Single or 3 Phase 4.0 ea 1,916.88 7,668

Electrical Line Foreman 0.1 59.58 214

Electrical Lineman 0.2 54.84 790

Electrical Groundman 0.1 44.79 161

Electrical Foreman 0.1 59.58 429

Electrician 0.4 54.84 1,579

Electricians Helper 0.2 44.79 645

30 Procurement of Electrical Equipment - cable 500.00 m 64 3,411 5,270 8,680.83

0.13 6.82 10.54 17.36

10 cable 500.00 m 64 3,411 5,270 8,680.83

0.13 6.82 10.54 17.36

Copper Wire 300MCM Stranded 500.0 m 10.54 5,270

Electrical Line Foreman 0.1 59.58 192

Electrical Lineman 0.2 54.84 705

Electrical Groundman 0.1 44.79 144

Electrical Foreman 0.1 59.58 383

Electrician 0.4 54.84 1,411

Electricians Helper 0.2 44.79 576

40 Procurement of Electrical Equipment - conduit 200.00 m 72 3,816 1,532 5,348.31

0.36 19.08 7.66 26.74

10 conduit 200.00 m 72 3,816 1,532 5,348.31

0.36 19.08 7.66 26.74

Exposed Rigid Galvanized Steel 25mm (1") Conduit 200.0 m 7.66 1,532

Electrical Line Foreman 0.1 59.58 214

Electrical Lineman 0.2 54.84 789

Electrical Groundman 0.1 44.79 161

Electrical Foreman 0.1 59.58 429

Electrician 0.4 54.84 1,578

Electricians Helper 0.2 44.79 645

50 Procurement of Electrical Equipment - 600V control panel 1.00 EA 2,165 2,165.15

2,165.15 2,165.15

10 600V control panel 1.00 EA 2,165 2,165.15

2,165.15 2,165.15

Access Control Panel 1.0 ea 2,165.15 2,165

1120 Civil Works - Site Work 10,765.00 m2 597 25,829 25,883 36,770 88,482.05

0.06 2.40 2.40 3.42 8.22

10 General Site Clearing and Grading 10,765.00 m2 270 11,894 23,066 1,975 36,935.20
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

0.03 1.10 2.14 0.18 3.43

10 Clearing & Grubbing 10,765.00 m2 65 2,874 6,475 1,975 11,323.47

0.01 0.27 0.60 0.18 1.05

10 Clearing & Grubbing 10,765.00 m2 65 2,874 5,154 8,028.07

0.01 0.27 0.48 0.75

Prod=0.12 ha/hour (1.17 ha/ day),  60.000MH/ha,  0.02 ha/MH,  9.26 

hour (0.93  days)

Medium Density Clearing of Trees 1.00 EA 867.23

Equipment Foreman 1.0 51.00 472

Dozer Operator 2.0 46.32 858

Labourer 3.0 40.30 1,119

 Articulated Dump Driver
1.0 45.88 425

170 Hsp Bulldozer ( Cat D6 ) 1.0 114.07 1,056

Chipper - clearing 1.0 142.61 1,320

 DT-320 Tree Mulcher
1.0 142.77 1,322

25 Ton Articulated Truck (Cat D250) 1.0 136.04 1,259

3/4 Ton Crew Cab Truck 4x4 1.0 21.32 197

20 Transport to Landfill 500.00 m3 1,320 1,975 3,295.40

2.64 3.95 6.59

5000 Gallon Watertanker 1.0 EA 58.13 8.00 hour

Semi Dump Trailer 25ft 1.0 EA 30.38 8.00 hour

Tractor Truck (Freightliner) 1.0 EA 76.54 8.00 hour

Dump Fee per m3/cy 500.0 m3 3.95 1,975

20 Site Grading 10,765.00 m2 206 9,021 16,591 25,611.73

0.02 0.84 1.54 2.38

10 Strip Topsoil 300.00 m3 7 294 1,063 1,356.61

0.02 0.98 3.54 4.52

Prod=300.00 m3/hour (3,000.00 m3/ day),  0.022MH/m3,  46.15 

m3/MH,  1.00 hour (0.10  days)

Strip Topsoil (3-621 & 1-D8, 1-D6) 0-300 m 1.00 EA 1356.61

Dozer Operator 2.0 46.32 93

Scraper Operator 3.0 46.32 139

Labour Foreman 0.5 43.77 22

Grademan 1.0 40.30 40

170 Hsp Bulldozer ( Cat D6 ) 1.0 114.07 114

305 Hsp Bulldozer ( Cat D8 ) 1.0 235.62 236

18 CY Scraper 330 hsp ( Cat 621 ) 3.0 235.12 705

1/2 Ton Pickup Truck 4x4 0.5 15.55 8

20 Site Excavation - 631 Scraper Haul 0-300 m 500.00 m3 3 158 1,103 1,260.51

0.01 0.32 2.21 2.52

Prod=440.00 m3/hour (4,400.00 m3/ day),  0.007MH/m3,  146.67 

m3/MH,  1.14 hour (0.11  days)

631 Scraper Haul 0-300 m 1.00 EA 1109.25

Scraper Operator 3.0 46.32 158

26 CY Scraper 450 hsp ( Cat 631 ) 3.0 323.43 1,103
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

30 Spread & Compact Fill with 631 Scrapers 500.00 m3 5 202 647 848.75

0.01 0.40 1.29 1.70

Prod=440.00 m3/hour (4,400.00 m3/ day),  0.009MH/m3,  110.00 

m3/MH,  1.14 hour (0.11  days)

Spread & Compact Fill with 631 Scrapers 1.00 EA 746.9

Dozer Operator 1.0 46.32 53

Packer Operator 1.0 45.88 52

Grademan 1.0 40.30 46

Highway Truck Driver 1.0 45.31 51

305 Hsp Bulldozer ( Cat D8 ) 1.0 235.62 268

30 Ton Compactor 315 hsp (Cat 825) 1.0 275.34 313

5000 Gallon Watertanker 1.0 58.13 66

40 Haul Earth with Trucks 500.00 m3 17 773 3,549 4,321.73

0.03 1.55 7.10 8.64

Prod=13.50 m3/hour (135.00 m3/ day),  0.000MH/m3,  0.00 m3/MH,  

37.04 hour (3.70  days)

Tandem Truck Haul - Owner Operated 10.0 km 1.00 EA 78.78

24 Ton (12 CY) Tandem Truck-Operated 1.0 78.78 2,918

Prod=115.00 m3/hour (1,150.00 m3/ day),  0.035MH/m3,  28.75 

m3/MH,  4.35 hour (0.43  days)

Spread & Compact Truck Dump Fill (D4 Dozer) 1.00 EA 322.91

Dozer Operator 1.0 46.32 201

Packer Operator 1.0 45.88 199

Truck Spotter 1.0 40.30 175

Water Truck Driver 1.0 45.31 197

80 Hsp Bulldozer ( Cat D4 ) 1.0 54.84 238

8 Ton Compactor 66" (Cat 433) 1.0 54.39 236

1000 Gallon Watertruck 1.0 35.87 156

50 Subgrade Compaction 10,765.00 m2 81 3,539 4,063 7,601.97

0.01 0.33 0.38 0.71

Prod=400.00 m2/hour (4,000.00 m2/ day),  0.008MH/m2,  133.33 

m2/MH,  26.91 hour (2.69  days)

Proof Roll Subgrade 1.00 EA 282.47

Packer Operator 1.0 45.88 1,235

Grademan 1.0 40.30 1,085

Highway Truck Driver 1.0 45.31 1,219

Farm Tractor-4 Wheel Drive 1.0 58.88 1,585

125 Ton Towed Packer (SWMB125) 1.0 33.97 914

5000 Gallon Watertanker 1.0 58.13 1,564

60 Site Grading - Apply Water 3000 Gallon Truck 500.00 m3 3 151 160 310.63

0.01 0.30 0.32 0.62

Prod=150.00 m3/hour (1,500.00 m3/ day),  0.007MH/m3,  150.00 

m3/MH,  3.33 hour (0.33  days)

Apply Water 3000 Gallon Truck 1.00 EA 93.19

Highway Truck Driver 1.0 45.31 151

3000 Gallon Watertruck 1.0 47.88 160

70 Rough Grade Site 10,765.00 m2 36 1,562 2,919 4,480.57
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

0.00 0.15 0.27 0.42

Prod=600.00 m2/hour (6,000.00 m2/ day),  0.003MH/m2,  300.00 

m2/MH,  17.94 hour (1.79  days)

Rough Grade Site 1.00 EA 249.73

Grader Operator 1.0 46.74 839

Grademan 1.0 40.30 723

200 Hsp Grader (Cat 14G) 1.0 162.69 2,919

80 Fine Grade Site 10,765.00 m2 54 2,342 3,088 5,430.94

0.01 0.22 0.29 0.50

Prod=400.00 m2/hour (4,000.00 m2/ day),  0.005MH/m2,  200.00 

m2/MH,  26.91 hour (2.69  days)

Fine Grade Site 1.00 EA 201.8

Grader Operator 1.0 46.74 1,258

Grademan 1.0 40.30 1,085

140 Hsp Grader (Cat 140) 1.0 114.76 3,088

20 Chainlink Fence and Automated Gates 1.00 LS 326 13,935 2,817 34,795 51,546.85

326.19 13,934.54 2,816.99 34,795.32 51,546.85

10 Chainlink Fence 380.00 m 276 11,737 1,944 21,804 35,485.26

0.73 30.89 5.11 57.38 93.38

10 Chainlink Fence 380.00 m 276 11,737 1,944 21,804 35,485.26

0.73 30.89 5.11 57.38 93.38

Chainlink Fence 2400mm (8 ft) 380.0 m 57.38 21,804

Auger Operator 1.0 45.62 3,150

Labour Foreman 1.0 43.77 3,022

Labourer 2.0 40.30 5,565

Truck Mounted Post Hole Auger 1.0 28.15 1,944

20 Automated Gates 2.00 EA 50 2,197 873 12,991 16,061.59

25.00 1,098.67 436.67 6,495.46 8,030.79

10 Automated Gates 2.00 EA 50 2,197 873 12,991 16,061.59

25.00 1,098.67 436.67 6,495.46 8,030.79

Prod=0.24 ea/hour (2.40 ea/ day),  25.000MH/ea,  0.04 ea/MH,  8.33 

hour (0.83  days)

Install Automated Gates 1.00 EA 368.48

Loader Operator 1.0 46.74 390

Boomtruck Operator 1.0 45.62 380

Labour Foreman 1.0 43.77 365

Labourer 2.0 40.30 672

Carpenter 1.0 46.95 391

2.0 CY Loader (CAT IT28) 1.0 60.74 506

5 Ton Boomtruck 1.0 44.06 367

Motorized Gate 2.0 ea 6,495.46 12,991

1130 Civil Works - Access Road & Equipment Pads 2,587.00 m2 176 7,876 15,314 96,983 120,173.42

0.07 3.04 5.92 37.49 46.45
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

10 Furnish Aggregate Base 3,104.40 Tonne 23 1,121 6,226 96,983 104,330.56

0.01 0.36 2.01 31.24 33.61

10 Furnish Aggregate Base 3,104.40 Tonne 23 1,121 6,226 96,983 104,330.56

0.01 0.36 2.01 31.24 33.61

32 Ton (16 CY) Triaxle Truck 1.0 EA 100.79 40.00 hour

Prod=200.00 t/hour (2,000.00 t/ day),  0.008MH/t,  133.33 t/MH,  15.52 

hour (1.55  days)

Load Granular at Pit Cat 972 Loader 1.00 EA 213.615

Equipment Foreman 0.5 51.00 396

Loader Operator 1.0 46.74 725

5.5 CY Loader (Cat 972) 1.0 133.60 2,074

1/2 Ton Pickup Truck 4x4 0.5 15.55 121

50mm (2") Aggregate Base 3,104.4 t 28.12 87,296

19mm (3/4) Crusher Run Limestone 310.0 t 31.25 9,688

20 Install Aggregate Base 3,104.40 Tonne 133 5,895 7,845 13,739.63

0.04 1.90 2.53 4.43

10 Install Aggregate Base 3,104.40 Tonne 133 5,895 7,845 13,739.63

0.04 1.90 2.53 4.43

Prod=70.00 t/hour (700.00 t/ day),  0.043MH/t,  23.33 t/MH,  44.35 

hour (4.43  days)

Spread & Compact Granular Base 1.00 EA 309.81

Grader Operator 1.0 46.74 2,073

Packer Operator 1.0 45.88 2,035

Grademan 1.0 40.30 1,787

140 Hsp Grader (Cat 140) 1.0 114.76 5,089

10 Ton Compactor 120 hsp ( Dyn CA25) 1.0 62.13 2,755

30 Fine Grade Access Road & Equipment Pads 2,587.00 m2 19 860 1,244 2,103.23

0.01 0.33 0.48 0.81

10 Fine Grade Access Road & Equipment Pads 2,587.00 m2 19 860 1,244 2,103.23

0.01 0.33 0.48 0.81

Prod=400.00 m2/hour (4,000.00 m2/ day),  0.008MH/m2,  133.33 

m2/MH,  6.47 hour (0.65  days)

Fine Grade Granular Base 1.00 EA 325.2

Grader Operator 1.0 46.74 302

Packer Operator 1.0 45.88 297

Grademan 1.0 40.30 261

140 Hsp Grader (Cat 140) 1.0 114.76 742

15 Ton Compactor 84" (Cat 563) 1.0 77.52 501

1140
Civil Works - Offload, Storage, Vaporization, Module 

Foundations and Containment Structure
212.09 m3 3,555 146,501 24,367 23,292 115,180 309,340.12

16.76 690.75 114.89 109.82 543.07 1,458.53

10 Supply Readymix Concrete 212.09 m3 103,330 103,330.25

487.20 487.20

10 Supply Readymix Concrete 212.09 m3 103,330 103,330.25

487.20 487.20
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

25MPa (3500psi) Concrete (325kg Cement)20mm Aggregate Fort 

Simpson Source
222.7 m3 464.00 103,330

20 Supply Concrete Reinforcing Steel 6.36 Tonne 98 4,381 1,340 11,850 17,570.52

15.45 688.78 210.71 1,863.17 2,762.66

10 Supply Concrete Reinforcing Steel 6.36 Tonne 98 4,381 450 11,850 16,680.52

15.45 688.78 70.78 1,863.17 2,622.72

Supply Plain Reinforcing Steel 6.6 t 1,808.90 11,850

Rodman Foreman 1.0 47.58 779

Rodman 4.0 44.42 2,910

Rodman Helper 1.0 42.17 691

5 Ton Flat Bed Truck 1.0 27.48 450

20 Transportation of Concrete Reinforcing Steel 6.36 Tonne 890 890.00

139.94 139.94

Tractor & Trailer 1.0 EA 89.00 10.00 hour

30 Supply Formwork 300.00 m2 449 18,462 2,298 23,292 44,052.57

1.50 61.54 7.66 77.64 146.84

10 Supply Formwork 300.00 m2 449 18,462 2,298 23,292 44,052.57

1.50 61.54 7.66 77.64 146.84

Supply Light Wood Form Wood Walers & Strongbacks 300.0 m2 77.64 23,292

Formsetter Foreman 1.0 44.10 4,954

Formsetter 2.0 40.59 9,119

Formsetter Helper 1.0 39.07 4,389

10 KW Generator Set (Gas) 1.0 6.72 755

5 Ton Flat Bed Truck 0.5 27.48 1,543

40 Set & Strip Formwork 600.00 m2 2,700 110,757 17,243 128,000.25

4.50 184.60 28.74 213.33

10 Fabricate Light Formwork 600.00 m2 900 36,979 4,604 41,582.25

1.50 61.63 7.67 69.30

Prod=2.67 m2/hour (26.67 m2/ day),  1.500MH/m2,  0.67 m2/MH,  

225.00 hour (22.50  days)

Fabricate Light Formwork 1.00 EA 184.81

Formsetter Foreman 1.0 44.10 9,922

Formsetter 2.0 40.59 18,266

Formsetter Helper 1.0 39.07 8,791

10 KW Generator Set (Gas) 1.0 6.72 1,512

5 Ton Flat Bed Truck 0.5 27.48 3,091

20 Set & Strip Formwork 600.00 m2 1,800 73,778 12,640 86,418.00

3.00 122.96 21.07 144.03

Prod=1.67 m2/hour (16.67 m2/ day),  3.000MH/m2,  0.33 m2/MH,  

360.00 hour (36.00  days)

Set & Strip Formwork by Hand 1.00 EA 240.05

Formsetter Foreman 1.0 44.10 15,876

Formsetter 3.0 40.59 43,837

Formsetter Helper 1.0 39.07 14,065

5 Ton Flatbed Truck 1.0 28.39 10,220

10 KW Generator Set (Gas) 1.0 6.72 2,419
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

50 Place Concrete Reinforcing Steel 6.36 Tonne 76 3,379 233 3,611.80

12.00 531.25 36.64 567.89

10 Place Concrete Reinforcing Steel 6.36 Tonne 76 3,379 233 3,611.80

12.00 531.25 36.64 567.89

Prod=0.75 t/hour (7.50 t/ day),  12.000MH/t,  0.08 t/MH,  8.48 hour 

(0.85  days)

Place Reinforcing Steel-Plain 1.00 EA 425.92

Rodman Foreman 1.0 47.58 403

Rodman 6.0 44.42 2,260

Rodman Helper 2.0 42.17 715

5 Ton Flat Bed Truck 1.0 27.48 233

60 Place Readymix Concrete 212.09 m3 170 7,040 3,063 10,102.27

0.80 33.19 14.44 47.63

10 Place Readymix Concrete 212.09 m3 170 7,040 3,063 10,102.27

0.80 33.19 14.44 47.63

Prod=11.25 m3/hour (112.50 m3/ day),  0.800MH/m3,  1.25 m3/MH,  

18.85 hour (1.89  days)

Place Concrete with 95 m3/hr Trailer Mounted Pump 1.00 EA 535.86

Concrete Pump Operator 1.0 47.54 896

Labour Foreman 1.0 43.77 825

Concrete Labourer 4.0 40.30 3,039

Vibrator Operator 2.0 40.30 1,520

Concrete Spotter 1.0 40.30 760

124 YPH Trailer Mounted Concrete Pump 1.0 131.72 2,483

Concrete Vibrator-Normal 2.0 0.87 33

10 KW Generator Set (Gas) 2.0 6.72 253

1/2 Ton Pickup Truck 4x4 1.0 15.55 293

70 Concrete Finishing 500.00 m2 61 2,483 190 2,672.47

0.12 4.97 0.38 5.34

10 Concrete Finishing 500.00 m2 40 1,610 1,609.63

0.08 3.22 3.22

Prod=25.04 m2/hour (250.37 m2/ day),  0.080MH/m2,  12.52 m2/MH,  

19.97 hour (2.00  days)

Finish Concrete with Float 1.00 EA 80.6

Concrete Labourer 2.0 40.30 1,610

20 Concrete Curing 212.09 m3 21 873 190 1,062.84

0.10 4.12 0.89 5.01

Prod=40.00 m3/hour (400.00 m3/ day),  0.100MH/m3,  10.00 m3/MH,  

5.30 hour (0.53  days)

Cure Slab Concrete 1.00 EA 200.45

Labour Foreman 1.0 43.77 232

Concrete Labourer 3.0 40.30 641

10 KW Generator Set (Gas) 2.0 6.72 71

3" Gas Water Pump 20,000 gph 1.0 6.79 36

1/2 Ton Pickup Truck 4x4 1.0 15.55 82
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

1150 Building Work - Boiler and Control Room 1.00 LS 146 7,496 309 21,938 29,742.52

145.93 7,495.97 308.69 21,937.86 29,742.52

10 Mechanical and Electrical - Furnish & Install 1.00 LS 146 7,496 309 21,938 29,742.52

145.93 7,495.97 308.69 21,937.86 29,742.52

10 10kW hydronic unit heaters 2.00 EA 5 255 2,684 2,938.21

2.40 127.28 1,341.82 1,469.10

10 10kW hydronic unit heaters 2.00 EA 5 255 2,684 2,938.21

2.40 127.28 1,341.82 1,469.10

Unit Heaters, Propeller 100 MBH (1000 BTU / hour) 2.0 ea 1,341.82 2,684

Pipefitter Foreman 0.1 59.58 14

Pipefitter 0.3 54.84 79

Pipefitter Helper 0.1 44.79 11

Plumber Foreman 0.1 55.99 13

Plumber 0.3 52.00 75

Plumber Helper 0.1 50.06 12

Boilermaker Foreman 0.0 55.99 3

Boilermaker 0.1 52.00 17

Boilermaker Helper 0.0 50.06 2

Sheetmetal Foreman 0.0 55.99 5

Sheetmetal Worker 0.1 52.00 17

Sheetmetal Helper 0.0 50.06 5

20 3.5 kW hydronic unit heaters 3.00 EA 4 191 2,588 2,778.72

1.20 63.64 862.60 926.24

Unit Heaters, Propeller 20 MBH (1000 BTU / hour) 3.0 ea 862.60 2,588

Pipefitter Foreman 0.1 59.58 11

Pipefitter 0.3 54.84 59

Pipefitter Helper 0.1 44.79 8

Plumber Foreman 0.1 55.99 10

Plumber 0.3 52.00 56

Plumber Helper 0.1 50.06 9

Boilermaker Foreman 0.0 55.99 2

Boilermaker 0.1 52.00 13

Boilermaker Helper 0.0 50.06 2

Sheetmetal Foreman 0.0 55.99 4

Sheetmetal Worker 0.1 52.00 13

Sheetmetal Helper 0.0 50.06 4

30 25mm ND steel piping with 25mm insulation and jacket 40.00 m 27 1,462 19 2,590 4,070.82

0.69 36.56 0.48 64.74 101.77

10 25mm ND steel piping with 25mm 40.00 m 11 614 19 291 924.02

0.29 15.36 0.48 7.27 23.10

Prod=17.51 m/hour (175.11 m/ day),  0.286MH/m,  3.50 m/MH,  2.28 

hour (0.23  days)

Carbon Steel Pipe 25mm (1") Welded Sch 40 1.00 EA 277.21

Pipefitter Foreman 1.0 59.58 136

Pipefitter 3.0 54.84 376

Pipefitter Helper 1.0 44.79 102

250 Amp Diesel Welder 1.0 8.32 19

25mm (1 ")Carbon Steel Pipe 40.0 m 7.27 291

20 25mm ND steel piping with 25mm insulation 40.00 m 8 407 958 1,365.04
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

0.19 10.18 23.95 34.13

Pipe Insulation 25mm (1") Fibreglass or Closed Cell Foam 40.0 m 23.95 958

Pipefitter Foreman 0.1 59.58 23

Pipefitter 0.3 54.84 126

Pipefitter Helper 0.1 44.79 17

Plumber Foreman 0.1 55.99 21

Plumber 0.3 52.00 120

Plumber Helper 0.1 50.06 19

Boilermaker Foreman 0.0 55.99 4

Boilermaker 0.1 52.00 28

Boilermaker Helper 0.0 50.06 4

Sheetmetal Foreman 0.0 55.99 9

Sheetmetal Worker 0.1 52.00 28

Sheetmetal Helper 0.0 50.06 8

30 25mm ND steel piping with 25mm jacket 40.00 m 8 441 1,341 1,781.76

0.21 11.02 33.52 44.54

25mm stainless steel jacket 40.0 m 33.52 1,341

Pipefitter Foreman 0.1 59.58 25

Pipefitter 0.3 54.84 137

Pipefitter Helper 0.1 44.79 19

Plumber Foreman 0.1 55.99 23

Plumber 0.3 52.00 130

Plumber Helper 0.1 50.06 21

Boilermaker Foreman 0.0 55.99 5

Boilermaker 0.1 52.00 30

Boilermaker Helper 0.0 50.06 4

Sheetmetal Foreman 0.0 55.99 9

Sheetmetal Worker 0.1 52.00 30

Sheetmetal Helper 0.0 50.06 8

40 25mm ball type isolation valves (insulated) 14.00 EA 62 3,069 256 4,456 7,780.78

4.40 219.19 18.30 318.28 555.77

10 25mm ball type isolation valves (insulated) 14.00 EA 62 3,069 256 4,456 7,780.78

4.40 219.19 18.30 318.28 555.77

Prod=0.45 ea/hour (4.55 ea/ day),  4.400MH/ea,  0.23 ea/MH,  30.80 

hour (3.08  days)

25mm ball type isolation valves (insulated) 1.00 EA 107.95

Pipefitter 1.0 54.84 1,689

Pipefitter Helper 1.0 44.79 1,380

250 Amp Diesel Welder 1.0 8.32 256

2" (25mm) Water Check Valve 14.0 ea 318.28 4,456

50 exterior signage boards 1m x 2m 2.00 EA 5 202 33 979 1,214.13

2.38 100.93 16.71 489.42 607.07

10 exterior signage boards 1m x 2m 2.00 EA 5 202 33 979 1,214.13

2.38 100.93 16.71 489.42 607.07

Sign 2.0 ea 489.42 979

Auger Operator 1.0 45.62 54

Labour Foreman 1.0 43.77 52

Labourer 2.0 40.30 96

Truck Mounted Post Hole Auger 1.0 28.15 33

60 fire extinguishers in exterior grade cabinets 2.00 EA 2,000 2,000.00

 4/28/2015 AmeriCost Infrastructure Estimators, Inc. 2015 | San Francisco・New York | www.americost.com Page No 15 of 48



3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

1,000.00 1,000.00

10 fire extinguishers in exterior grade cabinets 2.00 EA 2,000 2,000.00

1,000.00 1,000.00

Dry Chemical Fire Extinguisher 2.0 ea 1,000.00 2,000

70 linear fluorescent lighting for site office 8.00 EA 14 764 843 1,607.19

1.80 95.47 105.43 200.90

10 linear fluorescent lighting for site office 8.00 EA 14 764 843 1,607.19

1.80 95.47 105.43 200.90

Flourescent Light Fixture 2x 2400mm (8Ft) 110 watt 8.0 ea 105.43 843

Electrical Line Foreman 0.1 59.58 43

Electrical Lineman 0.2 54.84 158

Electrical Groundman 0.1 44.79 32

Electrical Foreman 0.1 59.58 86

Electrician 0.4 54.84 316

Electricians Helper 0.2 44.79 129

80 cable 80.00 m 10 546 843 1,388.93

0.13 6.82 10.54 17.36

10 cable 80.00 m 10 546 843 1,388.93

0.13 6.82 10.54 17.36

Copper Wire 300MCM Stranded 80.0 m 10.54 843

Electrical Line Foreman 0.1 59.58 31

Electrical Lineman 0.2 54.84 113

Electrical Groundman 0.1 44.79 23

Electrical Foreman 0.1 59.58 61

Electrician 0.4 54.84 226

Electricians Helper 0.2 44.79 92

90 conduit between boiler module and control module 15.00 m 5 286 115 401.12

0.36 19.08 7.66 26.74

10 conduit 15.00 m 5 286 115 401.12

0.36 19.08 7.66 26.74

Exposed Rigid Galvanized Steel 25mm (1") Conduit 15.0 m 7.66 115

Electrical Line Foreman 0.1 59.58 16

Electrical Lineman 0.2 54.84 59

Electrical Groundman 0.1 44.79 12

Electrical Foreman 0.1 59.58 32

Electrician 0.4 54.84 118

Electricians Helper 0.2 44.79 48

91 HPS outdoor wallpacks 4.00 EA 13 668 4,601 5,268.81

3.15 167.07 1,150.13 1,317.20

10 UPS 4.00 ea 13 668 4,601 5,268.81

3.15 167.07 1,150.13 1,317.20

Feeder Switchboard 200 amp 4.0 ea 1,150.13 4,601

Electrical Line Foreman 0.1 59.58 38

Electrical Lineman 0.2 54.84 138

Electrical Groundman 0.1 44.79 28

Electrical Foreman 0.1 59.58 75

Electrician 0.4 54.84 276

Electricians Helper 0.2 44.79 113
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

Uninterruptible Power Supply 4.0 ea 0.00 0

92 dual receptacles in site office 6.00 EA 1 54 240 293.80

0.18 8.97 40.00 48.97

10 dual receptacles in site office 6.00 EA 1 54 240 293.80

0.18 8.97 40.00 48.97

Prod=11.11 ea/hour (111.11 ea/ day),  0.180MH/ea,  5.56 ea/MH,  

0.54 hour (0.05  days)

Receptacle 15 amp 1.00 EA 99.63

Electrician 1.0 54.84 30

Electricians Helper 1.0 44.79 24

Receptacles 6.0 ea 40.00 240

1160 Building Work - Control Room / Office 1.00 LS 644 28,564 7,964 2,746 127,977 167,251.02

644.02 28,564.40 7,964.31 2,745.53 127,976.78 167,251.02

10 Foundation Work 25.00 m3 419 17,269 2,872 2,746 13,577 36,463.31

16.76 690.75 114.89 109.82 543.07 1,458.53

10 Supply Readymix Concrete 25.00 m3 12,180 12,180.00

487.20 487.20

10 Supply Readymix Concrete 25.00 m3 12,180 12,180.00

487.20 487.20

25MPa (3500psi) Concrete (325kg Cement)20mm Aggregate Fort 

Simpson Source
26.3 m3 464.00 12,180

20 Supply Concrete Reinforcing Steel 0.75 Tonne 12 516 158 1,397 2,071.12

15.45 688.78 210.71 1,863.17 2,762.66

10 Supply Concrete Reinforcing Steel 0.75 Tonne 12 516 53 1,397 1,966.21

15.45 688.78 70.78 1,863.17 2,622.72

Supply Plain Reinforcing Steel 0.8 t 1,808.90 1,397

Rodman Foreman 1.0 47.58 92

Rodman 4.0 44.42 343

Rodman Helper 1.0 42.17 81

5 Ton Flat Bed Truck 1.0 27.48 53

20 Transportation of Concrete Reinforcing Steel 0.75 Tonne 105 104.91

139.94 139.94

Tractor & Trailer 1.0 EA 89.00 1.18 hour

30 Supply Formwork 35.36 m2 53 2,176 271 2,746 5,192.67

1.50 61.54 7.66 77.64 146.84

10 Supply Formwork 35.36 m2 53 2,176 271 2,746 5,192.67

1.50 61.54 7.66 77.64 146.84

Supply Light Wood Form Wood Walers & Strongbacks 35.4 m2 77.64 2,746

Formsetter Foreman 1.0 44.10 584

Formsetter 2.0 40.59 1,075

Formsetter Helper 1.0 39.07 517

10 KW Generator Set (Gas) 1.0 6.72 89
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

5 Ton Flat Bed Truck 0.5 27.48 182

40 Set & Strip Formwork 70.72 m2 318 13,055 2,033 15,087.96

4.50 184.60 28.74 213.33

10 Fabricate Light Formwork 70.72 m2 106 4,359 543 4,901.49

1.50 61.63 7.67 69.30

Prod=2.67 m2/hour (26.67 m2/ day),  1.500MH/m2,  0.67 m2/MH,  

26.52 hour (2.65  days)

Fabricate Light Formwork 1.00 EA 184.81

Formsetter Foreman 1.0 44.10 1,170

Formsetter 2.0 40.59 2,153

Formsetter Helper 1.0 39.07 1,036

10 KW Generator Set (Gas) 1.0 6.72 178

5 Ton Flat Bed Truck 0.5 27.48 364

20 Set & Strip Formwork 70.72 m2 212 8,697 1,490 10,186.48

3.00 122.96 21.07 144.03

Prod=1.67 m2/hour (16.67 m2/ day),  3.000MH/m2,  0.33 m2/MH,  

42.43 hour (4.24  days)

Set & Strip Formwork by Hand 1.00 EA 240.05

Formsetter Foreman 1.0 44.10 1,871

Formsetter 3.0 40.59 5,167

Formsetter Helper 1.0 39.07 1,658

5 Ton Flatbed Truck 1.0 28.39 1,205

10 KW Generator Set (Gas) 1.0 6.72 285

50 Place Concrete Reinforcing Steel 0.75 Tonne 9 398 27 425.74

12.00 531.25 36.64 567.89

10 Place Concrete Reinforcing Steel 0.75 Tonne 9 398 27 425.74

12.00 531.25 36.64 567.89

Prod=0.75 t/hour (7.50 t/ day),  12.000MH/t,  0.08 t/MH,  1.00 hour 

(0.10  days)

Place Reinforcing Steel-Plain 1.00 EA 425.92

Rodman Foreman 1.0 47.58 48

Rodman 6.0 44.42 266

Rodman Helper 2.0 42.17 84

5 Ton Flat Bed Truck 1.0 27.48 27

60 Place Readymix Concrete 25.00 m3 20 830 361 1,190.80

0.80 33.19 14.44 47.63

10 Place Readymix Concrete 25.00 m3 20 830 361 1,190.80

0.80 33.19 14.44 47.63

Prod=11.25 m3/hour (112.50 m3/ day),  0.800MH/m3,  1.25 m3/MH,  

2.22 hour (0.22  days)

Place Concrete with 95 m3/hr Trailer Mounted Pump 1.00 EA 535.86

Concrete Pump Operator 1.0 47.54 106

Labour Foreman 1.0 43.77 97

Concrete Labourer 4.0 40.30 358

Vibrator Operator 2.0 40.30 179

Concrete Spotter 1.0 40.30 90
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

124 YPH Trailer Mounted Concrete Pump 1.0 131.72 293

Concrete Vibrator-Normal 2.0 0.87 4

10 KW Generator Set (Gas) 2.0 6.72 30

1/2 Ton Pickup Truck 4x4 1.0 15.55 35

70 Concrete Finishing 58.94 m2 7 293 22 315.02

0.12 4.97 0.38 5.34

10 Concrete Finishing 58.94 m2 5 190 189.73

0.08 3.22 3.22

Prod=25.04 m2/hour (250.37 m2/ day),  0.080MH/m2,  12.52 m2/MH,  

2.35 hour (0.24  days)

Finish Concrete with Float 1.00 EA 80.6

Concrete Labourer 2.0 40.30 190

20 Concrete Curing 25.00 m3 3 103 22 125.28

0.10 4.12 0.89 5.01

Prod=40.00 m3/hour (400.00 m3/ day),  0.100MH/m3,  10.00 m3/MH,  

0.63 hour (0.06  days)

Cure Slab Concrete 1.00 EA 200.45

Labour Foreman 1.0 43.77 27

Concrete Labourer 3.0 40.30 76

10 KW Generator Set (Gas) 2.0 6.72 8

3" Gas Water Pump 20,000 gph 1.0 6.79 4

1/2 Ton Pickup Truck 4x4 1.0 15.55 10

20 Prefabricated Building Structure 1.00 LS 225 11,296 5,092 114,400 130,787.71

225.00 11,295.64 5,092.07 114,400.00 130,787.71

10 Procurement of Prefabricated Building Structure 1.00 EA 114,400 114,400.00

114,400.00 114,400.00

10 Site Office - Prefabricated Building Structure 1.00 EA 114,400 114,400.00

114,400.00 114,400.00

Site Office - Prefabricated Building Structure 1.0 ea 114,400.00 114,400

20 
Transportation of Prefabricated Buidling Structure (in prefab building 

package included)
1.00 EA

20 Erection of Prefabricated Building Structure 1.00 EA 225 11,296 5,092 16,387.71

225.00 11,295.64 5,092.07 16,387.71

10 Erection of Prefabricated Building Structure 15.00 Tonne 225 11,296 5,092 16,387.71

15.00 753.04 339.47 1,092.51

Prod=0.47 t/hour (4.67 t/ day),  15.000MH/t,  0.07 t/MH,  32.14 hour 

(3.21  days)

Erect Structural Steel for Building 1.00 EA 509.84

Crane Operator Class-A 1.0 50.65 1,628

Ironworker Foreman 1.0 55.15 1,773

Ironworker 3.0 50.32 4,852

Ironworker Helper 2.0 47.33 3,043

250 Amp Diesel Welder 1.0 8.32 267

Acetylene Cutting Torch 1.0 2.90 93
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

50 Ton Truck Crane (Linkbelt 108) 1.0 147.20 4,731

1170
Installation of Mechanical Equipment -  Two vertical LNG Storage 

Tank units 
1.00 LS 252 12,886 24,138 37,023.21

251.65 12,885.62 24,137.58 37,023.21

10 Installation of Two vertical LNG Storage Tank units 7.19 Tonne 252 12,886 24,138 37,023.21

35.00 1,792.16 3,357.10 5,149.26

10 Installation of Two vertical LNG Storage Tank units 7.19 Tonne 252 12,886 24,138 37,023.21

35.00 1,792.16 3,357.10 5,149.26

Prod=0.31 t/hour (3.14 t/ day),  35.000MH/t,  0.03 t/MH,  22.88 hour 

(2.29  days)

Installation of Two vertical LNG Storage Tank units 1.00 EA 1618.34

Crane Operator Class-A 1.0 50.65 1,159

Ironworker 2.0 50.32 2,302

Ironworker Helper 1.0 47.33 1,083

Welder Journeyman 2.0 50.32 2,302

Millwright Foreman 1.0 55.99 1,281

Millwright 4.0 52.00 4,758

185 CFM Diesel Compressor 1.0 20.70 474

400 Amp Gas Welder 1.0 18.74 429

Acetylene Cutting Torch 1.0 2.90 66

250 Ton Truck Crane (American 9530) 1.0 997.20 22,813

1/2 Ton Pickup Truck 4x4 1.0 15.55 356

1180 Installation of Mechanical Equipment -  Shell and Tube Vaporizer 1.00 EA 175 8,961 16,786 25,746.32

175.00 8,960.80 16,785.52 25,746.32

10 Installation of Shell and Tube Vaporizer 5.00 Tonne 175 8,961 16,786 25,746.32

35.00 1,792.16 3,357.10 5,149.26

10 Installation of Shell and Tube Vaporizer 5.00 Tonne 175 8,961 16,786 25,746.32

35.00 1,792.16 3,357.10 5,149.26

Prod=0.31 t/hour (3.14 t/ day),  35.000MH/t,  0.03 t/MH,  15.91 hour 

(1.59  days)

Installation of Shell and Tube Vaporizer 1.00 EA 1618.34

Crane Operator Class-A 1.0 50.65 806

Ironworker 2.0 50.32 1,601

Ironworker Helper 1.0 47.33 753

Welder Journeyman 2.0 50.32 1,601

Millwright Foreman 1.0 55.99 891

Millwright 4.0 52.00 3,309

185 CFM Diesel Compressor 1.0 20.70 329

400 Amp Gas Welder 1.0 18.74 298

Acetylene Cutting Torch 1.0 2.90 46

250 Ton Truck Crane (American 9530) 1.0 997.20 15,865

1/2 Ton Pickup Truck 4x4 1.0 15.55 247
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

1190 Installation of Mechanical Equipment -  Generator 1.2 - 1.3 MW 1.00 EA 1,050 53,765 100,713 154,477.91

1,050.00 53,764.77 100,713.14 154,477.91

10 Installation of Generator 1.2 - 1.3 MW 30.00 Tonne 1,050 53,765 100,713 154,477.91

35.00 1,792.16 3,357.10 5,149.26

Prod=0.31 t/hour (3.14 t/ day),  35.000MH/t,  0.03 t/MH,  95.45 hour 

(9.55  days)

Installation of Generator 1.2 - 1.3 MW 1.00 EA 1618.34

Crane Operator Class-A 1.0 50.65 4,835

Ironworker 2.0 50.32 9,607

Ironworker Helper 1.0 47.33 4,518

Welder Journeyman 2.0 50.32 9,607

Millwright Foreman 1.0 55.99 5,345

Millwright 4.0 52.00 19,855

185 CFM Diesel Compressor 1.0 20.70 1,976

400 Amp Gas Welder 1.0 18.74 1,789

Acetylene Cutting Torch 1.0 2.90 277

250 Ton Truck Crane (American 9530) 1.0 997.20 95,187

1/2 Ton Pickup Truck 4x4 1.0 15.55 1,484

1200 Installation of Mechanical Equipment -  Heat Recovery HX 1.00 LS 70 3,584 6,714 10,298.53

70.00 3,584.32 6,714.21 10,298.53

10 Installation of Heat Recovery HX 2.00 Tonne 70 3,584 6,714 10,298.53

35.00 1,792.16 3,357.10 5,149.26

10 Installation of Heat Recovery HX 2.00 Tonne 70 3,584 6,714 10,298.53

35.00 1,792.16 3,357.10 5,149.26

Prod=0.31 t/hour (3.14 t/ day),  35.000MH/t,  0.03 t/MH,  6.36 hour 

(0.64  days)

Installation of Heat Recovery HX 1.00 EA 1618.34

Crane Operator Class-A 1.0 50.65 322

Ironworker 2.0 50.32 640

Ironworker Helper 1.0 47.33 301

Welder Journeyman 2.0 50.32 640

Millwright Foreman 1.0 55.99 356

Millwright 4.0 52.00 1,324

185 CFM Diesel Compressor 1.0 20.70 132

400 Amp Gas Welder 1.0 18.74 119

Acetylene Cutting Torch 1.0 2.90 18

250 Ton Truck Crane (American 9530) 1.0 997.20 6,346

1/2 Ton Pickup Truck 4x4 1.0 15.55 99

1210
Installation of Mechanical Equipment -  Diesel / Natural Gas 

Boiler
1.00 EA 794 40,646 76,139 116,785.30

793.80 40,646.17 76,139.13 116,785.30

10 Installation of Diesel / Natural Gas Boiler 22.68 Tonne 794 40,646 76,139 116,785.30

35.00 1,792.16 3,357.10 5,149.26

10 Installation of Diesel / Natural Gas Boiler 22.68 Tonne 794 40,646 76,139 116,785.30

35.00 1,792.16 3,357.10 5,149.26

Prod=0.31 t/hour (3.14 t/ day),  35.000MH/t,  0.03 t/MH,  72.16 hour 

(7.22  days)
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

Installation of Diesel / Natural Gas Boiler 1.00 EA 1618.34

Crane Operator Class-A 1.0 50.65 3,655

Ironworker 2.0 50.32 7,263

Ironworker Helper 1.0 47.33 3,416

Welder Journeyman 2.0 50.32 7,263

Millwright Foreman 1.0 55.99 4,040

Millwright 4.0 52.00 15,010

185 CFM Diesel Compressor 1.0 20.70 1,494

400 Amp Gas Welder 1.0 18.74 1,352

Acetylene Cutting Torch 1.0 2.90 209

250 Ton Truck Crane (American 9530) 1.0 997.20 71,962

1/2 Ton Pickup Truck 4x4 1.0 15.55 1,122

1220 Installation of Mechanical Equipment - Odorizer Skid 1.00 EA 19 986 1,846 2,832.10

19.25 985.69 1,846.41 2,832.10

10 Installation of Odorizer Skid 0.55 Tonne 19 986 1,846 2,832.10

35.00 1,792.16 3,357.10 5,149.26

10 Installation of Odorizer Skid 0.55 Tonne 19 986 1,846 2,832.10

35.00 1,792.16 3,357.10 5,149.26

Prod=0.31 t/hour (3.14 t/ day),  35.000MH/t,  0.03 t/MH,  1.75 hour 

(0.18  days)

Installation of Odorizer Skid 1.00 EA 1618.34

Crane Operator Class-A 1.0 50.65 89

Ironworker 2.0 50.32 176

Ironworker Helper 1.0 47.33 83

Welder Journeyman 2.0 50.32 176

Millwright Foreman 1.0 55.99 98

Millwright 4.0 52.00 364

185 CFM Diesel Compressor 1.0 20.70 36

400 Amp Gas Welder 1.0 18.74 33

Acetylene Cutting Torch 1.0 2.90 5

250 Ton Truck Crane (American 9530) 1.0 997.20 1,745

1/2 Ton Pickup Truck 4x4 1.0 15.55 27

1230 Installation of Mechanical Equipment - Pressure Control Skid 1.00 EA 70 3,584 6,714 10,298.53

70.00 3,584.32 6,714.21 10,298.53

10 Installation of Pressure Control Skid 2.00 Tonne 70 3,584 6,714 10,298.53

35.00 1,792.16 3,357.10 5,149.26

10 Installation of Pressure Control Skid 2.00 Tonne 70 3,584 6,714 10,298.53

35.00 1,792.16 3,357.10 5,149.26

Prod=0.31 t/hour (3.14 t/ day),  35.000MH/t,  0.03 t/MH,  6.36 hour 

(0.64  days)

Installation of Pressure Control Skid 1.00 EA 1618.34

Crane Operator Class-A 1.0 50.65 322

Ironworker 2.0 50.32 640

Ironworker Helper 1.0 47.33 301

Welder Journeyman 2.0 50.32 640

Millwright Foreman 1.0 55.99 356

Millwright 4.0 52.00 1,324

185 CFM Diesel Compressor 1.0 20.70 132
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

400 Amp Gas Welder 1.0 18.74 119

Acetylene Cutting Torch 1.0 2.90 18

250 Ton Truck Crane (American 9530) 1.0 997.20 6,346

1/2 Ton Pickup Truck 4x4 1.0 15.55 99

1240 Installation of Mechanical Equipment - Process Piping 1.00 LS 442 21,897 1,410 25 23,332.14

442.07 21,896.59 1,410.10 25.45 23,332.14

10 
Installation of Mechanical Equipment - Stainless Steel Gas Piping 

50mm ND welded with 50mm insulation and stainless steel jacket
57.85 m 61 3,180 59 3,239.64

1.05 54.98 1.02 56.00

10 Stainless Steel Gas Piping 50mm ND welded 57.85 m 36 1,913 59 1,972.47

0.61 33.07 1.02 34.10

Prod=8.13 m/hour (81.30 m/ day),  0.615MH/m,  1.63 m/MH,  7.12 

hour (0.71  days)

Stainless Steel 50mm (2") Welded (Sch 5,10,40 &80) 1.00 EA 277.21

Pipefitter Foreman 1.0 59.58 424

Pipefitter 3.0 54.84 1,171

Pipefitter Helper 1.0 44.79 319

250 Amp Diesel Welder 1.0 8.32 59

20 Stainless Steel Gas Piping 50mm insulation 57.85 m 12 599 599.03

0.21 10.35 10.35

Prod=9.62 m/hour (96.22 m/ day),  0.208MH/m,  4.81 m/MH,  6.01 

hour (0.60  days)

Pipe Insulation 50mm (2") Fibreglass or Closed Cell Foam 1.00 EA 99.63

Pipefitter 1.0 54.84 330

Pipefitter Helper 1.0 44.79 269

30 Stainless Steel Gas Piping 50mm stainless steel jacket 57.85 m 13 668 668.15

0.23 11.55 11.55

Prod=8.63 m/hour (86.26 m/ day),  0.232MH/m,  4.31 m/MH,  6.71 

hour (0.67  days)

50mm stainless steel jacket 1.00 EA 99.63

Pipefitter 1.0 54.84 368

Pipefitter Helper 1.0 44.79 300

20 
Installation of Mechanical Equipment - Adjustable Pipe Support 

Bracket
33.00 EA 58 2,696 227 2,922.98

1.75 81.71 6.87 88.58

10 Adjustable Pipe Support Bracket 33.00 EA 58 2,696 227 2,922.98

1.75 81.71 6.87 88.58

Prod=80.00 kg/hour (800.00 kg/ day),  0.050MH/kg,  20.00 kg/MH,  

8.25 hour (0.83  days)

Erect Miscellaneous Metal 1.00 EA 217.33

Carpenter Foreman 1.0 50.94 420

Carpenter 2.0 46.95 775

Carpenter Helper 1.0 45.01 371

5 Ton Flat Bed Truck 1.0 27.48 227

Prod=8.00 ea/hour (80.00 ea/ day),  0.375MH/ea,  2.67 ea/MH,  8.25 

hour (0.83  days)
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar
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Set Medium Anchor Bolts 1.00 EA 136.97

Carpenter 1.0 46.95 387

Carpenter Helper 2.0 45.01 743

30 Installation of Mechanical Equipment - Pre-insulated joint kits - Ellbow 29.00 EA 139 6,934 579 7,513.32

4.80 239.11 19.97 259.08

10 Pre-insulated joint kits - Ellbow 29.00 EA 139 6,934 579 7,513.32

4.80 239.11 19.97 259.08

Prod=0.42 ea/hour (4.17 ea/ day),  4.800MH/ea,  0.21 ea/MH,  69.60 

hour (6.96  days)

Stainless Steel 50mm (2") Welded Ell, Sch 40 1.00 EA 107.95

Pipefitter 1.0 54.84 3,817

Pipefitter Helper 1.0 44.79 3,117

250 Amp Diesel Welder 1.0 8.32 579

40 Installation of Mechanical Equipment - Carbon Steel Pipe 50mm 100.00 m 69 3,646 92 25 3,763.39

0.69 36.46 0.92 0.25 37.63

10 Carbon Steel Pipe 50mm 100.00 m 55 2,967 92 3,058.43

0.55 29.67 0.92 30.58

Prod=9.06 m/hour (90.64 m/ day),  0.552MH/m,  1.81 m/MH,  11.03 

hour (1.10  days)

Carbon Steel 50mm (2") Welded Sch 80 1.00 EA 277.21

Pipefitter Foreman 1.0 59.58 657

Pipefitter 3.0 54.84 1,815

Pipefitter Helper 1.0 44.79 494

250 Amp Diesel Welder 1.0 8.32 92

20 Coat Steel Pipe 50mm 18.85 m2 14 680 25 704.96

0.76 36.05 1.35 37.40

Prod=5.27 m2/hour (52.67 m2/ day),  0.760MH/m2,  1.32 m2/MH,  

3.58 hour (0.36  days)

Paint Pipe (Primer + 2 Coats) 1.00 EA 189.85

Painter Foreman 1.0 50.94 182

Painter 2.0 46.95 336

Painter Helper 1.0 45.01 161

Enamel Paint Steel 18.9 m2 1.35 25

50 Installation of Mechanical Equipment - Fixed Pipe Support Bracket 50.00 EA 88 4,085 344 4,428.75

1.75 81.70 6.87 88.57

10 Fixed Pipe Support Bracket 50.00 EA 88 4,085 344 4,428.75

1.75 81.70 6.87 88.57

Prod=80.00 kg/hour (800.00 kg/ day),  0.050MH/kg,  20.00 kg/MH,  

12.50 hour (1.25  days)

Erect Miscellaneous Metal 1.00 EA 217.33

Carpenter Foreman 1.0 50.94 637

Carpenter 2.0 46.95 1,174

Carpenter Helper 1.0 45.01 563

5 Ton Flat Bed Truck 1.0 27.48 344
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Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

Prod=8.00 ea/hour (80.00 ea/ day),  0.375MH/ea,  2.67 ea/MH,  12.50 

hour (1.25  days)

Set Medium Anchor Bolts 1.00 EA 136.97

Carpenter 1.0 46.95 587

Carpenter Helper 2.0 45.01 1,125

60 
Installation of Mechanical Equipment - Foam ejection nozzles - Scotty 

Mini Monitor 4039
4.00 EA 26 1,315 110 1,424.94

6.60 328.78 27.46 356.24

10 Foam ejection nozzles - Scotty Mini Monitor 4039 4.00 EA 26 1,315 110 1,424.94

6.60 328.78 27.46 356.24

Prod=0.30 ea/hour (3.03 ea/ day),  6.600MH/ea,  0.15 ea/MH,  13.20 

hour (1.32  days)

Stainless Steel 50mm (2") Welded Nozzle, Sch 40 1.00 EA 107.95

Pipefitter 1.0 54.84 724

Pipefitter Helper 1.0 44.79 591

250 Amp Diesel Welder 1.0 8.32 110

70 
Installtion of Mechanical Equipment - 50mm ND quick connect 

couplings
2.00 EA 1 39 39.13

0.36 19.56 19.56

10 50mm ND quick connect couplings 2.00 EA 1 39 39.13

0.36 19.56 19.56

Prod=13.75 m/hour (137.45 m/ day),  0.364MH/m,  2.75 m/MH,  0.15 

hour (0.01  days)

Stainless Steel 50mm (2") Plain Grip Jaw or Sleeve (Sch 40, 80, 160 ) 1.00 EA 268.89

Pipefitter Foreman 1.0 59.58 9

Pipefitter 3.0 54.84 24

Pipefitter Helper 1.0 44.79 7

1250 Installation of Mechanical Equipment - Valves and Pumps 1.00 LS 45 2,242 150 2,391.44

45.00 2,241.68 149.76 2,391.44

10 
Installation of Mechanical Equipment - 50mm ND 3-way diverting 

valve (insulated)
1.00 EA 4 219 18 237.49

4.40 219.19 18.30 237.49

10 50mm ND 3-way diverting valve (insulated) 1.00 EA 4 219 18 237.49

4.40 219.19 18.30 237.49

Prod=0.45 ea/hour (4.55 ea/ day),  4.400MH/ea,  0.23 ea/MH,  2.20 

hour (0.22  days)

Stainless Steel 50mm (2") 3-way diverting valve (insulated) 1.00 EA 107.95

Pipefitter 1.0 54.84 121

Pipefitter Helper 1.0 44.79 99

250 Amp Diesel Welder 1.0 8.32 18

20 
Installation of Mechanical Equipment - 50mm ND 3-way balancing 

valve (insulated)
2.00 EA 11 558 47 604.52

5.60 278.96 23.30 302.26

10 50mm ND 3-way balancing valve (insulated) 2.00 EA 11 558 47 604.52

5.60 278.96 23.30 302.26

Prod=0.36 ea/hour (3.57 ea/ day),  5.600MH/ea,  0.18 ea/MH,  5.60 

hour (0.56  days)
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Stainless Steel 50mm (2") 3-way balancing valve (insulated) 1.00 EA 107.95

Pipefitter 1.0 54.84 307

Pipefitter Helper 1.0 44.79 251

250 Amp Diesel Welder 1.0 8.32 47

30 
Installation of Mechanical Equipment - Thermowell and temperature 

transmitter
1.00 EA 9 448 448.34

9.00 448.34 448.34

10 Thermowell and temperature transmitter 1.00 EA 9 448 448.34

9.00 448.34 448.34

Prod=0.22 ea/hour (2.22 ea/ day),  9.000MH/ea,  0.11 ea/MH,  4.50 

hour (0.45  days)

Thermowell and temperature transmitter 1.00 EA 99.63

Electrician 1.0 54.84 247

Electricians Helper 1.0 44.79 202

40 
Installation of Mechanical Equipment - 50mm ball type isolation valves 

(insulated)
6.00 EA 13 658 55 712.47

2.20 109.59 9.15 118.75

10 50mm ball type isolation valves (insulated) 6.00 EA 13 658 55 712.47

2.20 109.59 9.15 118.75

Prod=0.91 ea/hour (9.09 ea/ day),  2.200MH/ea,  0.45 ea/MH,  6.60 

hour (0.66  days)

Stainless Steel 50mm (2") ball type isolation valves (insulated) 1.00 EA 107.95

Pipefitter 1.0 54.84 362

Pipefitter Helper 1.0 44.79 296

250 Amp Diesel Welder 1.0 8.32 55

50 
Installation of Mechanical Equipment - 50mm ball type automated 

isolation valve with ESD (insulated)
1.00 LS 7 359 30 388.62

7.20 358.67 29.95 388.62

10 50mm ball type automated isolation valve with ESD (insulated) 1.00 LS 7 359 30 388.62

7.20 358.67 29.95 388.62

Prod=0.28 ea/hour (2.78 ea/ day),  7.200MH/ea,  0.14 ea/MH,  3.60 

hour (0.36  days)

Stainless Steel 50mm (2") ball type automated isolation valve with 
ESD (insulated)

1.00 EA 107.95

Pipefitter 1.0 54.84 197

Pipefitter Helper 1.0 44.79 161

250 Amp Diesel Welder 1.0 8.32 30

1260
Installation of Electrical Equipment - Transformer Electrical 

Switchgear
1.00 EA 700 35,843 67,142 102,985.27

700.00 35,843.18 67,142.09 102,985.27

10 Installation of Transformer Electrical Switchgear 20.00 Tonne 700 35,843 67,142 102,985.27

35.00 1,792.16 3,357.10 5,149.26

10 Installation of Transformer Electrical Switchgear 20.00 Tonne 700 35,843 67,142 102,985.27

35.00 1,792.16 3,357.10 5,149.26

Prod=0.31 t/hour (3.14 t/ day),  35.000MH/t,  0.03 t/MH,  63.64 hour 

(6.36  days)
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Installation of Transformer Electrical Switchgear 1.00 EA 1618.34

Crane Operator Class-A 1.0 50.65 3,223

Ironworker 2.0 50.32 6,404

Ironworker Helper 1.0 47.33 3,012

Welder Journeyman 2.0 50.32 6,404

Millwright Foreman 1.0 55.99 3,563

Millwright 4.0 52.00 13,236

185 CFM Diesel Compressor 1.0 20.70 1,317

400 Amp Gas Welder 1.0 18.74 1,193

Acetylene Cutting Torch 1.0 2.90 185

250 Ton Truck Crane (American 9530) 1.0 997.20 63,458

1/2 Ton Pickup Truck 4x4 1.0 15.55 990

1270 Installation  of Electrical Equipment - Controls 1.00 LS 130 6,555 3,144 9,698.75

130.47 6,554.97 3,143.78 9,698.75

10 Installation of Electrical Equipment - Control Panel 1.00 ea 23 1,121 496 1,616.51

22.50 1,120.84 495.68 1,616.51

10 Control Panel 1.00 ea 23 1,121 496 1,616.51

22.50 1,120.84 495.68 1,616.51

Prod=0.09 ea/hour (0.89 ea/ day),  22.500MH/ea,  0.04 ea/MH,  11.25 

hour (1.13  days)

Panel Board w/ 40 Circuits 1.00 EA 143.69

Electrician 1.0 54.84 617

Electricians Helper 1.0 44.79 504

5 Ton Boomtruck 1.0 44.06 496

20 Installation of Electrical Equipment - UPS 1.00 ea 8 381 381.08

7.65 381.08 381.08

10 UPS 1.00 ea 8 381 381.08

7.65 381.08 381.08

Prod=0.44 ea/hour (4.44 ea/ day),  4.500MH/ea,  0.22 ea/MH,  2.25 

hour (0.23  days)

Enclosed Circuit Breaker 200 Amp 1.00 EA 99.63

Electrician 1.0 54.84 123

Electricians Helper 1.0 44.79 101

Prod=0.63 ea/hour (6.35 ea/ day),  3.150MH/ea,  0.32 ea/MH,  1.58 

hour (0.16  days)

Feeder Switchboard 200 amp 1.00 EA 99.63

Electrician 1.0 54.84 86

Electricians Helper 1.0 44.79 71

30 Installation of Electrical Equipment - Ethernet switch 1.00 ea 10 516 515.59

10.35 515.59 515.59

10 Ethernet switch 1.00 ea 10 516 515.59

10.35 515.59 515.59

Prod=0.26 ea/hour (2.61 ea/ day),  7.650MH/ea,  0.13 ea/MH,  3.83 

hour (0.38  days)

Panel Board w/ 12 Circuits 1.00 EA 99.63
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Electrician 1.0 54.84 210

Electricians Helper 1.0 44.79 171

Prod=0.74 ea/hour (7.41 ea/ day),  2.700MH/ea,  0.37 ea/MH,  1.35 

hour (0.14  days)

Feeder Switchboard 100 amp 1.00 EA 99.63

Electrician 1.0 54.84 74

Electricians Helper 1.0 44.79 60

40 Installation of Electrical Equipment - Radio antenna 1.00 ea 70 3,543 2,648 6,190.90

70.00 3,542.80 2,648.10 6,190.90

10 Radio antenna 1.00 ea 70 3,543 2,648 6,190.90

70.00 3,542.80 2,648.10 6,190.90

Prod=0.10 ea/hour (1.00 ea/ day),  70.000MH/ea,  0.01 ea/MH,  10.00 

hour (1.00  days)

Assemble Frame & Set Steel Transmission Poles 1.00 EA 619.09

Crane Operator Class-A 1.0 50.65 507

Electrical Line Foreman 1.0 59.58 596

Electrical Lineman 2.0 54.84 1,097

Electrical Groundman 3.0 44.79 1,344

100 Ton Hydraulic Crane (Grove) 1.0 249.26 2,493

1/2 Ton Pickup Truck 4x4 1.0 15.55 156

50 Installation of Electrical Equipment - Ethernet cable 60.00 m 7 349 349.48

0.12 5.82 5.82

10 Ethernet cable 60.00 m 7 349 349.48

0.12 5.82 5.82

Prod=17.11 m/hour (171.05 m/ day),  0.117MH/m,  8.55 m/MH,  3.51 

hour (0.35  days)

Embedded PVC  25mm (1") Conduit 1.00 EA 99.63

Electrician 1.0 54.84 192

Electricians Helper 1.0 44.79 157

60 Installation of Electrical Equipment - Control cables 120.00 m 13 645 645.19

0.11 5.38 5.38

10 Control cables 120.00 m 13 645 645.19

0.11 5.38 5.38

Prod=18.53 m/hour (185.30 m/ day),  0.108MH/m,  9.27 m/MH,  6.48 

hour (0.65  days)

Embedded PVC  20mm (3/4") Conduit 1.00 EA 99.63

Electrician 1.0 54.84 355

Electricians Helper 1.0 44.79 290

1280
Installation of Electrical Equipment - Wiring, Lighting and 

Electrical Services
1.00 LS 451 23,007 2,061 25,068.25

451.26 23,007.25 2,061.00 25,068.25

10 
Installation of Electrical Equipment - HPS outdoor with class 1 zone 1 

or zone 2 Hazloc rating for loading zone
10.00 EA 225 11,585 2,061 13,646.25

22.50 1,158.53 206.10 1,364.63
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10 
HPS outdoor with class 1 zone 1 or zone 2 Hazloc rating for loading 

zone
10.00 EA 225 11,585 2,061 13,646.25

22.50 1,158.53 206.10 1,364.63

Prod=0.13 ea/hour (1.33 ea/ day),  22.500MH/ea,  0.04 ea/MH,  75.00 

hour (7.50  days)

Dry Transformer 100 KVA, Single or 3 Phase 1.00 EA 181.95

Electrician 2.0 54.84 8,226

Electricians Helper 1.0 44.79 3,359

5 Ton Flat Bed Truck 1.0 27.48 2,061

20 
Installation of Electrical Equipment - HPS outdoor wallpacks for 

module buildings
4.00 EA 72 3,707 3,707.28

18.00 926.82 926.82

10 HPS outdoor wallpacks for module buildings 4.00 EA 72 3,707 3,707.28

18.00 926.82 926.82

Prod=0.17 ea/hour (1.67 ea/ day),  18.000MH/ea,  0.06 ea/MH,  24.00 

hour (2.40  days)

Dry Transformer 50 KVA, Single or 3 Phase 1.00 EA 154.47

Electrician 2.0 54.84 2,632

Electricians Helper 1.0 44.79 1,075

30 Installation of Electrical Equipment - cable 500.00 m 64 3,204 3,203.53

0.13 6.41 6.41

10 cable 500.00 m 64 3,204 3,203.53

0.13 6.41 6.41

Prod=15.55 m/hour (155.50 m/ day),  0.129MH/m,  7.78 m/MH,  32.15 

hour (3.22  days)

Copper Wire 300MCM Stranded 1.00 EA 99.63

Electrician 1.0 54.84 1,763

Electricians Helper 1.0 44.79 1,440

40 Installation of Electrical Equipment - conduit 200.00 m 72 3,584 3,584.37

0.36 17.92 17.92

10 conduit 200.00 m 72 3,584 3,584.37

0.36 17.92 17.92

Prod=5.56 m/hour (55.59 m/ day),  0.360MH/m,  2.78 m/MH,  35.98 

hour (3.60  days)

Exposed Rigid Galvanized Steel 25mm (1") Conduit 1.00 EA 99.63

Electrician 1.0 54.84 1,973

Electricians Helper 1.0 44.79 1,611

50 Installation of Electrical Equipment - 600V control panel 1.00 EA 18 927 926.82

18.00 926.82 926.82

10 600V control panel 1.00 EA 18 927 926.82

18.00 926.82 926.82

Prod=0.17 ea/hour (1.67 ea/ day),  18.000MH/ea,  0.06 ea/MH,  6.00 

hour (0.60  days)

Distribution Switchboard 1000 amp 1.00 EA 154.47

Electrician 2.0 54.84 658
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

Electricians Helper 1.0 44.79 269

1290 Electrical Distribution System N/A 1.00 LS

1300 Electrical Transmission System N/A 1.00 LS

1310 Testing and Start Up 1.00 LS 61,500 61,500.00

61,500.00 61,500.00

10 Testing and Start Up Mechanical System 1.00 LS 30,750 30,750.00

30,750.00 30,750.00

10 Testing and Start Up Mechanical System Phase 1 1.00 LS 15,375 15,375.00

15,375.00 15,375.00

Testing and Start Up Mechanical System Phase 1 1.0 ea 15,375.00 15,375

20 Testing and Start Up Mechanical System Phase 2 1.00 LS 15,375 15,375.00

15,375.00 15,375.00

Testing and Start Up Mechanical System Phase 2 1.0 ea 15,375.00 15,375

20 Testing and Start Up Electrical System 1.00 LS 30,750 30,750.00

30,750.00 30,750.00

10 Testing and Start Up Electrical System Phase 1 1.00 LS 15,375 15,375.00

15,375.00 15,375.00

Testing and Start Up Electrical System Phase 1 1.0 ea 15,375.00 15,375

20 Testing and Start Up Electrical System Phase 2 1.00 LS 15,375 15,375.00

15,375.00 15,375.00

Testing and Start Up Electrical System Phase 2 1.0 ea 15,375.00 15,375

1320 Indirect Costs 1.00 LS 9,407 550,140 78,104 259,381 612,294 1,499,918.95

9,406.71 550,140.12 78,104.20 259,380.83 612,293.80 1,499,918.95

10
Site Mobilization - Site Management & Supervision - General 

Expenses - Site Services - Demobilization
1.00 LS 8,775 480,769 77,827 259,381 817,976.65

8,775.46 480,768.92 77,826.90 259,380.83 817,976.65

10 Site Mobilization 1.00 LS 1,052 47,919 12,397 71,151 131,466.48

1,051.96 47,918.59 12,396.91 71,150.98 131,466.48

10 Construct Laydown & Yard 1,000.00 m2 41 1,819 771 9,274 11,863.57

0.04 1.82 0.77 9.27 11.86

10 Prepare Yard 500.00 m2 14 631 687 6,936 8,254.09

0.03 1.26 1.37 13.87 16.51

10 Office Area 50.00 m2 1 63 69 694 825.41

0.03 1.26 1.37 13.87 16.51

Prod=333.33 m2/hour (3,333.33 m2/ day),  0.011MH/m2,  95.24 

m2/MH,  0.15 hour (0.02  days)
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

Grade Yard 1.00 EA 332.6689

Grader Operator 1.0 46.74 7

Packer Operator 1.0 45.88 7

Labour Foreman 0.5 43.77 3

Rock Scaler 1.0 40.30 6

185 Hsp Grader (Champion 780A) 1.0 104.44 16

15 Ton Compactor 84" (Cat 563) 1.0 67.52 10

1/2 Ton Pickup Truck 2x2 0.5 11.79 1

Prod=100.00 t/hour (1,000.00 t/ day),  0.030MH/t,  33.33 t/MH,  0.30 

hour (0.03  days)

Place Granular in Yard 1.00 EA 273.0284

Grader Operator 1.0 46.74 14

Packer Operator 1.0 45.88 14

Rock Scaler 1.0 40.30 12

140 Hsp Grader (Cat 140) 1.0 80.75 24

10 Ton Compactor 120 hsp ( Dyn CA25) 1.0 50.41 15

Compact Pickup Truck 2x2 1.0 8.95 3

Granular Base Course 30.0 t 23.12 694

20 Shop and Warehouse Areas 100.00 m2 3 126 137 1,387 1,650.82

0.03 1.26 1.37 13.87 16.51

Prod=333.33 m2/hour (3,333.33 m2/ day),  0.011MH/m2,  95.24 

m2/MH,  0.30 hour (0.03  days)

Grade Yard 1.00 EA 332.6689

Grader Operator 1.0 46.74 14

Packer Operator 1.0 45.88 14

Labour Foreman 0.5 43.77 7

Rock Scaler 1.0 40.30 12

185 Hsp Grader (Champion 780A) 1.0 104.44 31

15 Ton Compactor 84" (Cat 563) 1.0 67.52 20

1/2 Ton Pickup Truck 2x2 0.5 11.79 2

Prod=100.00 t/hour (1,000.00 t/ day),  0.030MH/t,  33.33 t/MH,  0.60 

hour (0.06  days)

Place Granular in Yard 1.00 EA 273.0284

Grader Operator 1.0 46.74 28

Packer Operator 1.0 45.88 28

Rock Scaler 1.0 40.30 24

140 Hsp Grader (Cat 140) 1.0 80.75 48

10 Ton Compactor 120 hsp ( Dyn CA25) 1.0 50.41 30

Compact Pickup Truck 2x2 1.0 8.95 5

Granular Base Course 60.0 t 23.12 1,387

30 Parking Area 100.00 m2 3 126 137 1,387 1,650.82

0.03 1.26 1.37 13.87 16.51

Prod=333.33 m2/hour (3,333.33 m2/ day),  0.011MH/m2,  95.24 

m2/MH,  0.30 hour (0.03  days)

Grade Yard 1.00 EA 332.6689

Grader Operator 1.0 46.74 14

Packer Operator 1.0 45.88 14

Labour Foreman 0.5 43.77 7

Rock Scaler 1.0 40.30 12

185 Hsp Grader (Champion 780A) 1.0 104.44 31

15 Ton Compactor 84" (Cat 563) 1.0 67.52 20

1/2 Ton Pickup Truck 2x2 0.5 11.79 2
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

Prod=100.00 t/hour (1,000.00 t/ day),  0.030MH/t,  33.33 t/MH,  0.60 

hour (0.06  days)

Place Granular in Yard 1.00 EA 273.0284

Grader Operator 1.0 46.74 28

Packer Operator 1.0 45.88 28

Rock Scaler 1.0 40.30 24

140 Hsp Grader (Cat 140) 1.0 80.75 48

10 Ton Compactor 120 hsp ( Dyn CA25) 1.0 50.41 30

Compact Pickup Truck 2x2 1.0 8.95 5

Granular Base Course 60.0 t 23.12 1,387

40 Material Laydown Area 250.00 m2 7 315 344 3,468 4,127.04

0.03 1.26 1.37 13.87 16.51

Prod=333.33 m2/hour (3,333.33 m2/ day),  0.011MH/m2,  95.24 

m2/MH,  0.75 hour (0.08  days)

Grade Yard 1.00 EA 332.6689

Grader Operator 1.0 46.74 35

Packer Operator 1.0 45.88 34

Labour Foreman 0.5 43.77 16

Rock Scaler 1.0 40.30 30

185 Hsp Grader (Champion 780A) 1.0 104.44 78

15 Ton Compactor 84" (Cat 563) 1.0 67.52 51

1/2 Ton Pickup Truck 2x2 0.5 11.79 4

Prod=100.00 t/hour (1,000.00 t/ day),  0.030MH/t,  33.33 t/MH,  1.50 

hour (0.15  days)

Place Granular in Yard 1.00 EA 273.0284

Grader Operator 1.0 46.74 70

Packer Operator 1.0 45.88 69

Rock Scaler 1.0 40.30 60

140 Hsp Grader (Cat 140) 1.0 80.75 121

10 Ton Compactor 120 hsp ( Dyn CA25) 1.0 50.41 76

Compact Pickup Truck 2x2 1.0 8.95 13

Granular Base Course 150.0 t 23.12 3,468

20 Hoarding & Fencing 20.00 m 15 640 84 492 1,216.18

0.74 32.02 4.18 24.61 60.81

10 Temporary Hoarding 10.00 m 13 578 68 246 891.90

1.33 57.82 6.76 24.61 89.19

Prod=3.00 m/hour (30.00 m/ day),  1.333MH/m,  0.75 m/MH,  3.33 

hour (0.33  days)

Construct Temporary Hoarding 1.00 EA 193.7532

Auger Operator 1.0 45.62 152

Labour Foreman 2.0 43.77 292

Labourer 1.0 40.30 134

Truck Mounted Post Hole Auger 1.0 20.28 68

Hoarding Material 10.0 m 24.61 246

20 Temporary Fence 10.00 m 2 62 16 246 324.28

0.15 6.22 1.60 24.61 32.43

Prod=20.00 m/hour (200.00 m/ day),  0.150MH/m,  6.67 m/MH,  0.50 

hour (0.05  days)

Construct Temporary Fence 1.00 EA 156.4489
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

Labour Foreman 1.0 43.77 22

Labourer 2.0 40.30 40

Truck Mounted Post Hole Auger 1.0 20.28 10

1/2 Ton Pickup Truck 2x2 1.0 11.79 6

Temporary Fence Material 10.0 m 24.61 246

30 Project Signs 1.00 ea 12 548 1,845 2,393.30

12.00 547.88 1,845.42 2,393.30

Prod=0.25 /hour (2.50 / day),  12.000MH/,  0.08 /MH,  4.00 hour (0.40  

days)

Erect Project Sign 1.00 EA 136.9702

Carpenter 1.0 46.95 188

Carpenter Helper 2.0 45.01 360

Project Sign 1.0 ea 1,845.42 1,845

20 Install Temporary Site Services 1.00 LS 219 10,165 4,147 17,691 32,002.37

218.50 10,164.59 4,147.25 17,690.53 32,002.37

10 Install Electrical Service Lines 50.00 m 29 1,528 92 3,552 5,171.74

0.57 30.57 1.83 71.03 103.43

10 Hydro Service Connection 0.10 ea 10 538 31 615 1,184.04

100.00 5,378.01 310.97 6,151.40 11,840.37

Prod=0.05 ea/hour (0.50 ea/ day),  100.000MH/ea,  0.01 ea/MH,  2.00 

hour (0.20  days)

Install Electrical Services 1.00 EA 284.4489

Electrical Foreman 1.0 59.58 119

Electrician 3.0 54.84 329

Electricians Helper 1.0 44.79 90

1/2 Ton Pickup Truck 4x4 1.0 15.55 31

Hydro Service Box 0.1 ea 6,151.40 615

20 Transmission & Distribution 25.00 m 6 318 31 211 560.76

0.24 12.74 1.24 8.45 22.43

Prod=0.50 ea/hour (5.00 ea/ day),  6.000MH/ea,  0.17 ea/MH,  2.00 

hour (0.20  days)

Install Electrical Poles 1.00 EA 174.7615

Electrical Foreman 1.0 59.58 119

Electrician 1.0 54.84 110

Electricians Helper 1.0 44.79 90

1/2 Ton Pickup Truck 4x4 1.0 15.55 31

Temporary Overhead Electric Cable 25.0 m 8.45 211

30 Install Temporary Lighting 5.00 ea 13 672 29 2,725 3,426.95

2.50 134.45 5.90 545.04 685.39

Prod=2.00 ea/hour (20.00 ea/ day),  2.500MH/ea,  0.40 ea/MH,  2.50 

hour (0.25  days)

Install Electrical Services 1.00 EA 280.6942

Electrical Foreman 1.0 59.58 149

Electrician 3.0 54.84 411

Electricians Helper 1.0 44.79 112

1/2 Ton Pickup Truck 2x2 1.0 11.79 29
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Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

External  Light Fixture 500 watt,  (Sodium, Halide or Mercury Vapour) 5.0 ea 360.50 1,803

Portable Electric Cord 300v 125.0 m 2.46 308

Portable Electric Cord 600v 125.0 m 4.92 615

20 Install Water Service Lines 50.00 m 60 2,657 1,446 1,085 5,187.65

1.20 53.13 28.92 21.69 103.75

10 Install Waterline 50.00 m 60 2,657 1,446 1,085 5,187.65

1.20 53.13 28.92 21.69 103.75

Prod=5.00 m/hour (50.00 m/ day),  1.200MH/m,  0.83 m/MH,  10.00 

hour (1.00  days)

Install Water Services 1.00 EA 410.2934

Equipment Foreman 1.0 51.00 510

Backhoe Operator 1.0 46.74 467

Loader Operator 1.0 46.74 467

Labourer 1.0 40.30 403

Pipelayer 1.0 40.59 406

Topman 1.0 40.30 403

2.0 CY Track Loader ( JD 655 ) 1.0 47.95 480

1.5 CY Backhoe (Cat 325) 1.0 87.83 878

22" Smooth Drum Manual (Bomag 55) 1.0 8.84 88

Service Box # 10 D1 (6Ft-7Ft) Black Rod 0.1 ea 42.82 2

4" (100mm) PVC Watermain Pipe 50.0 m 21.65 1,083

30 Install Sanitary Service Lines 50.00 m 85 3,751 1,974 1,982 7,705.93

1.70 75.01 39.47 39.63 154.12

10 Install Sewer Lines 50.00 m 75 3,321 1,808 1,982 7,110.38

1.50 66.42 36.16 39.63 142.21

Prod=4.00 m/hour (40.00 m/ day),  1.500MH/m,  0.67 m/MH,  12.50 

hour (1.25  days)

Install Sanitary Services 1.00 EA 410.2934

Equipment Foreman 1.0 51.00 637

Backhoe Operator 1.0 46.74 584

Loader Operator 1.0 46.74 584

Labourer 1.0 40.30 504

Pipelayer 1.0 40.59 507

Topman 1.0 40.30 504

2.0 CY Track Loader ( JD 655 ) 1.0 47.95 599

1.5 CY Backhoe (Cat 325) 1.0 87.83 1,098

22" Smooth Drum Manual (Bomag 55) 1.0 8.84 111

8" (200mm) PVC Smooth Wall Sewer Pipe 50.0 m 39.63 1,982

20 Install Portable Toilets 1.00 ea 10 430 166 595.55

10.00 429.61 165.94 595.55

Prod=0.20 ea/hour (2.00 ea/ day),  10.000MH/ea,  0.10 ea/MH,  5.00 

hour (0.50  days)

Handle with Hiab 1.00 EA 119.1096

Boomtruck Operator 1.0 45.62 228

Labourer 1.0 40.30 201

5 Ton Boomtruck 1.0 33.19 166

40 Install Fuel Storage Tanks 1.00 ea 45 2,229 636 11,073 13,937.05
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45.00 2,228.87 635.67 11,072.51 13,937.05

10 Install Fuel Tanks 1.00 ea 25 1,231 577 9,842 11,650.22

25.00 1,231.29 576.70 9,842.23 11,650.22

Prod=0.20 ea/hour (2.00 ea/ day),  25.000MH/ea,  0.04 ea/MH,  5.00 

hour (0.50  days)

Fuel Tank Installation 1.00 EA 361.5983

Backhoe Operator 1.0 46.74 234

Labourer 1.0 40.30 201

Pipefitter Foreman 1.0 59.58 298

Pipefitter 1.0 54.84 274

Pipefitter Helper 1.0 44.79 224

2.0 CY Backhoe ( Cat 330 ) 1.0 103.55 518

1/2 Ton Pickup Truck 2x2 1.0 11.79 59

Fuel Storage Tank 1.0 ea 9,842.23 9,842

20 Install Fuel Pumps 1.00 ea 20 998 59 1,230 2,286.82

20.00 997.57 58.97 1,230.28 2,286.82

Prod=0.20 ea/hour (2.00 ea/ day),  20.000MH/ea,  0.05 ea/MH,  5.00 

hour (0.50  days)

Fuel Pump Installation 1.00 EA 211.3084

Labourer 1.0 40.30 201

Pipefitter Foreman 1.0 59.58 298

Pipefitter 1.0 54.84 274

Pipefitter Helper 1.0 44.79 224

1/2 Ton Pickup Truck 2x2 1.0 11.79 59

Fuel Pump 0.1 ea 12,302.79 1,230

30 Mobilize Site Buildings 1.00 ea 129 5,757 1,494 1,931 9,182.01

129.04 5,757.43 1,493.55 1,931.03 9,182.01

10 Transfer Job Buildings 1.00 ea 12 544 440 984.16

12.00 543.73 440.43 984.16

Prod=0.17 ea/hour (1.67 ea/ day),  12.000MH/ea,  0.08 ea/MH,  6.00 

hour (0.60  days)

Operate Equipment Float 1.00 EA 164.0266

Pickup Truck Driver 1.0 45.31 272

Float Driver 1.0 45.31 272

Compact Pickup Truck 2x2 1.0 8.95 54

50 Ton Lowboy 1.0 64.46 387

30 Erect Job Buildings 63.60 m2 117 5,214 1,053 1,931 8,197.85

1.84 81.98 16.56 30.36 128.90

10 Erect Site Trailers 43.60 m2 61 2,698 472 402 3,572.85

1.40 61.88 10.84 9.23 81.95

Prod=5.00 m2/hour (50.00 m2/ day),  1.400MH/m2,  0.71 m2/MH,  

8.72 hour (0.87  days)

Erect Temporary Buildings 1.00 EA 363.595

Boomtruck Operator 1.0 45.62 398

Labourer 3.0 40.30 1,054

Carpenter Foreman 1.0 50.94 444

Carpenter 1.0 46.95 409

Carpenter Helper 1.0 45.01 392
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15 Ton Pitman Boom Truck 1.0 54.18 472

Wood Skirting for Trailer per m2 Trailer 21.8 m2 18.45 402

20 Erect Warehouse 20.00 m2 56 2,516 581 1,529 4,625.00

2.80 125.78 29.04 76.44 231.25

Prod=2.50 m2/hour (25.00 m2/ day),  2.800MH/m2,  0.36 m2/MH,  

8.00 hour (0.80  days)

Erect Warehouses 1.00 EA 387.034

Crane Operator Class-A 1.0 50.65 405

Labourer 3.0 40.30 967

Carpenter Foreman 1.0 50.94 408

Carpenter 1.0 46.95 376

Carpenter Helper 1.0 45.01 360

40 Ton Hydraulic Crane (Grove700) 1.0 72.59 581

Supply Plain Reinforcing Steel 0.4 t 1,808.90 658

Supply Slab on Grade Concrete 4.0 m3 171.60 686

Wood Skirting for Trailer per m2 Trailer 10.0 m2 18.45 185

40 Office Furniture & Equipment 3.00 person 14,518 14,518.29

4,839.43 4,839.43

10 Office Furniture 3.00 ea 4,860 4,859.60

1,619.87 1,619.87

10 Individual Office Furniture 3.00 ea 2,768 2,768.13

922.71 922.71

Staff Office Furniture (per person) 3.0 ea 922.71 2,768

20 Other Furniture 0.20 ea 2,091 2,091.47

10,457.37 10,457.37

Boardroom Office Furniture 0.2 set 4,305.98 861

General Office Furniture 0.2 set 6,151.40 1,230

20 Computer Hardware & Software 3.00 ea 4,122 4,122.43

1,374.14 1,374.14

10 Computer Servers 0.10 ea 492 492.11

4,921.12 4,921.12

Office Computer Server 0.1 ea 4,921.12 492

20 Personnel Computers 3.00 ea 738 738.17

246.06 246.06

Desktop Computer 0.3 ea 2,460.56 738

30 Networking Equipment 0.10 ea 574 574.25

5,742.53 5,742.53

Networking Hardware 0.1 LS 5,742.53 574

40 Software Costs 3.00 person 2,318 2,317.90

772.63 772.63

Office Software (per user) 0.3 ea 1,164.85 349

CAD Software (per user) 0.2 ea 4,921.12 984

Accounting Software (per user) 0.2 ea 4,921.12 984
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30 Office Equipment 0.50 ea 1,599 1,599.36

3,198.73 3,198.73

10 Photocopy Equipment 0.10 ea 431 430.60

4,305.98 4,305.98

Office PhotoCopy Machine 0.1 ea 4,305.98 431

20 Printers & Plotters 0.20 ea 984 984.22

4,921.12 4,921.12

Office Printer 0.2 ea 4,921.12 984

30 Fax Machines 0.10 ea 185 184.54

1,845.42 1,845.42

Fax Machine 0.1 ea 1,845.42 185

40 Communications Equipment 3.00 ea 3,937 3,936.89

1,312.30 1,312.30

10 Telephone Equipment 2.00 person 2,461 2,460.56

1,230.28 1,230.28

Phone System (per phone) 2.0 ea 1,230.28 2,461

20 Radio Equipment 1.00 ea 1,476 1,476.33

1,476.33 1,476.33

Radio System (per radio) 1.2 ea 1,230.28 1,476

50 Equipment Mobilization 4.00 ea 80 4,085 1,976 10,150 16,210.97

20.00 1,021.26 494.04 2,537.45 4,052.74

10 Equipment Freight 4.00 ea 10,150 10,149.80

2,537.45 2,537.45

10 Highway Freight 4.00 ea 10,150 10,149.80

2,537.45 2,537.45

Float Load Local 1.0 ea 1,045.74 1,046

Float Load Regional 2.0 ea 2,091.47 4,183

Float Load National 1.0 ea 4,921.12 4,921

20 Equipment Erection 4.00 ea 80 4,085 1,976 6,061.17

20.00 1,021.26 494.04 1,515.29

Prod=0.20 ea/hour (2.00 ea/ day),  20.000MH/ea,  0.05 ea/MH,  20.00 

hour (2.00  days)

Equipment Erection 1.00 EA 303.0586

Crane Operator Class-A 1.0 50.65 1,013

Mechanic Foreman 1.0 53.90 1,078

Heavy Duty Mechanic 1.0 49.85 997

Mechanic Welder 1.0 49.85 997

185 CFM Diesel Compressor 1.0 20.67 413

20 Ton Hydraulic Crane (Grove58) 1.0 48.00 960

1- Ton Mechanic Truck 1.0 30.14 603
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Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

60 Construct Structure Access 500.00 m2 583 26,092 4,009 10,252 40,353.81

1.17 52.18 8.02 20.50 80.71

10 Access Scaffolding 166.67 m2 250 10,689 2,303 5,126 18,117.85

1.50 64.13 13.82 30.76 108.71

Prod=1.67 ea/hour (16.67 ea/ day),  1.500MH/ea,  0.67 ea/MH,  

100.00 hour (10.00  days)

Erect Access Scaffolding 1.00 EA 129.9168

Boomtruck Operator 0.5 45.62 2,281

Labour Foreman 1.0 43.77 4,377

Labourer 1.0 40.30 4,030

10 Ton Boomtruck 0.5 46.06 2,303

Rent Access Scaffold 166.7 Month 30.76 5,126

20 Access Stairs 166.67 m2 333 15,404 1,706 5,126 22,235.96

2.00 92.42 10.24 30.76 133.42

Prod=2.25 m2/hour (22.50 m2/ day),  2.000MH/m2,  0.50 m2/MH,  

74.07 hour (7.41  days)

Erect Access Stairs & Walkways 1.00 EA 230.9821

Boomtruck Operator 0.5 45.62 1,690

Labourer 1.0 40.30 2,985

Carpenter Foreman 1.0 50.94 3,773

Carpenter 2.0 46.95 6,956

10 Ton Boomtruck 0.5 46.06 1,706

Wood Access Stair Material 166.7 m2 30.76 5,126

70 Mobilize Traffic Controls 1.00 LS 7,335 7,335.46

7,335.46 7,335.46

10 Traffic Signs 10.00 ea 2,199 2,199.04

219.90 219.90

Construction Ahead Sign 3ft x 3ft (900mm  x 900mm) 5.0 ea 158.33 792

Construction Ahead 4ft x 4 ft (1200mm x 1200mm) 5.0 ea 281.48 1,407

20 Traffic Barrels & Delineators 50.00 ea 3,291 3,291.00

65.82 65.82

Barrel 50.0 ea 65.82 3,291

30 Precast Traffic Barriers 50.00 m 1,845 1,845.42

36.91 36.91

Rent Temporary Precast Barrier 50.0 m 36.91 1,845

20 Site Management & Supervision 3.00 Month 5,700 340,022 340,022.25

1,900.00 113,340.75 113,340.75

10 Management 3.00 Month 600 59,048 59,048.10

200.00 19,682.70 19,682.70

Construction Manager 1.0 EA 19,682.70 3.00 month

20 Craft Supervision 3.00 Month 1,500 123,017 123,016.95

500.00 41,005.65 41,005.65
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10 Equipment Superintentents 3.00 Month 600 49,207 49,206.78

200.00 16,402.26 16,402.26

Master Mechanic 1.0 EA 16,402.26 3.00 month

20 Civil Superintentents 3.00 Month 900 73,810 73,810.17

300.00 24,603.39 24,603.39

Structural Steel Superintentent 1.0 EA 82.01 600.00 hour

Rigging Superintentent 1.0 EA 82.01 300.00 hour

30 Engineering 3.00 Month 1,800 84,147 84,147.06

600.00 28,049.02 28,049.02

10 Project Engineering 3.00 Month 600 22,143 22,143.06

200.00 7,381.02 7,381.02

Costing Clerk 1.0 EA 36.91 600.00 hour

20 Field Engineering 3.00 Month 1,200 62,004 62,004.00

400.00 20,668.00 20,668.00

10 Field Engineering Civil 3.00 Month 1,200 62,004 62,004.00

400.00 20,668.00 20,668.00

Field Engineer Rigging 1.0 EA 51.67 600.00 month

Field Engineer Structural Steel 1.0 EA 51.67 600.00 hour

40 Administration 3.00 Month 1,200 49,207 49,206.78

400.00 16,402.26 16,402.26

10 Accounting 3.00 Month 1,200 49,207 49,206.78

400.00 16,402.26 16,402.26

Project Accountant 1.0 EA 49.21 600.00 hour

Project Office Clerk 1.0 EA 32.80 600.00 hour

50 Safety & Medical 3.00 Month 600 24,603 24,603.36

200.00 8,201.12 8,201.12

10 Safety 3.00 Month 600 24,603 24,603.36

200.00 8,201.12 8,201.12

Safety Person 1.0 EA 41.01 600.00 hour

30 General Expenses 3.00 Month 113,394 113,393.98

37,797.99 37,797.99

10 Office Supplies & Expenses 3.00 Month 8,210 8,210.11

2,736.70 2,736.70

10 Office Supplies & Stationary 3.00 Month 3,122 3,122.00

1,040.67 1,040.67

Office Supplies & Stationary per Salaried Manhour 7,000.0 SMH 0.45 3,122

20 Courier & Postage 3.00 Month 923 922.71

307.57 307.57

Courier & Postage 3.0 Month 307.57 923
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30 Printing Expense 3.00 Month 738 738.17

246.06 246.06

Printing Expense 3.0 Month 246.06 738

40 Computer Maintenance 3.00 Month 738 738.17

246.06 246.06

Computer Supplies 3.0 Month 246.06 738

50 Engineering & Drafting Supplies 3.00 Month 1,951 1,950.90

650.30 650.30

Engineering Supplies per Salaried Manhour 7,000.0 SMH 0.28 1,951

60 Site Photos 3.00 Month 738 738.17

246.06 246.06

Site Photo Cost 3.0 Month 246.06 738

20 Medical & Safety Expenses 30.00 person 28,022 28,022.12

934.07 934.07

10 Medical Exams and Hospital Expenses 30.00 person 5,536 5,536.25

184.54 184.54

Medical Exam 30.0 ea 184.54 5,536

20 First Aid and Medical Supplies 3.00 Month 1,109 1,108.98

369.66 369.66

First Aid Supplies 3.0 Month 369.66 1,109

30 Hardhats & Safety Equipment 30.00 person 5,536 5,536.25

184.54 184.54

Hardhats 30.0 ea 61.51 1,845

Safety Supplies 30.0 ea 123.03 3,691

40 Weather Wear 30.00 person 2,768 2,768.12

92.27 92.27

Rainsuits 30.0 ea 92.27 2,768

50 Safety Training Courses 30.00 person 9,227 9,227.09

307.57 307.57

Safety Training Course 30.0 ea 307.57 9,227

60 Toolbox Meeting Expense 30.00 person 1,845 1,845.42

61.51 61.51

Toolbox Meeting Expenses 30.0 ea 61.51 1,845

70 Drinking Water 20,000.00 manhour 1,000 1,000.00

0.05 0.05

Drinking Water per Manhour 20,000.0 Man-hour 0.05 1,000
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80 Safety Incentives 20,000.00 manhour 1,000 1,000.00

0.05 0.05

Safety Incentives per Manhour 20,000.0 Man-hour 0.05 1,000

30 Management Expenses 3.00 Month 10,337 10,336.55

3,445.52 3,445.52

10 Hotel & Meal Expenses 3.00 Month 10,337 10,336.55

3,445.52 3,445.52

Hotel & Meal Expenses 30.0 Day 344.55 10,337

40 Small Tool Allowances 3.00 Month 59,849 59,849.42

19,949.81 19,949.81

10 Small Tools 20,000.00 Manhour 55,754 55,754.00

2.79 2.79

Small Tool Allowance - Structures 20,000.0 Man-hour 2.79 55,754

20 Welding Consumables 3.00 Month 2,250 2,250.00

750.00 750.00

Welding Supplies 3.0 Month 750.00 2,250

30 Rigging Supplies 3.00 Month 1,845 1,845.42

615.14 615.14

Rigging Supplies 3.0 Month 615.14 1,845

50 Administration Fees 3.00 Month 6,976 6,975.78

2,325.26 2,325.26

10 Audit Fees 3.00 Month 5,972 5,972.23

1,990.74 1,990.74

Joint Venture Audit Fee 0.3 Year 23,888.91 5,972

20 Bank Charges 3.00 Month 1,004 1,003.55

334.52 334.52

Bank Charges 3.0 Month 334.52 1,004

40 Site Services 3.00 Month 1,294 60,260 45,858 64,686 170,803.74

431.17 20,086.67 15,285.89 21,562.02 56,934.58

10 Utilities & Services 3.00 Month 183 8,038 11,718 20,765 40,521.58

60.83 2,679.48 3,906.01 6,921.70 13,507.19

10 Utility Consumption Charges 3.00 Month 12,608 12,607.92

4,202.64 4,202.64

10 Power Consumption 3.00 Month 8,363 8,362.90

2,787.63 2,787.63

Power Consumption 3.0 Month 2,787.63 8,363

20 Natural Gas/Propane Consumption 3.00 Month 1,661 1,660.88

 4/28/2015 AmeriCost Infrastructure Estimators, Inc. 2015 | San Francisco・New York | www.americost.com Page No 41 of 48



3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

553.63 553.63

Gas Consumption 3.0 Month 553.63 1,661

30 Water & Sewer Service 3.00 Month 2,584 2,584.14

861.38 861.38

Water Consumption 3.0 Month 861.38 2,584

20 Operate Remote Site Services 3.00 Month 63 2,802 7,257 10,058.09

20.83 933.86 2,418.83 3,352.70

20 Operate Light Plant 1.25 Month 63 2,802 7,257 10,058.09

50.00 2,241.28 5,805.20 8,046.48

Prod=0.10 Day/hour (1.00 Day/ day),  2.500MH/Day,  0.40 Day/MH,  

250.00 hour (25.00  days)

Operate Light Plant 1.00 EA 40.2324

Oiler 0.3 44.83 2,802

Tower 4-Lights 12 Hsp 4.0 7.26 7,257

30 Sanitary Services 3.00 Month 120 5,237 4,462 9,698.38

40.00 1,745.61 1,487.18 3,232.79

10 Garbage Removal 3.00 Month 80 3,424 2,231 5,655.18

26.67 1,141.47 743.59 1,885.06

Prod=0.50 Day/hour (5.00 Day/ day),  4.000MH/Day,  0.25 Day/MH,  

40.00 hour (4.00  days)

Garbage Pickup 1.00 EA 141.3794

Labourer 1.0 40.30 1,612

Highway Truck Driver 1.0 45.31 1,812

Garbage Truck 1.0 55.77 2,231

20 Toilet Service 3.00 Month 40 1,812 2,231 4,043.20

13.33 604.15 743.59 1,347.73

Prod=0.50 Day/hour (5.00 Day/ day),  2.000MH/Day,  0.50 Day/MH,  

40.00 hour (4.00  days)

Sanitary Waste 1.00 EA 101.0801

Highway Truck Driver 1.0 45.31 1,812

Sewage Truck 1.0 55.77 2,231

40 Communication Expense 3.00 Month 8,157 8,157.19

2,719.06 2,719.06

10 Telephone Charges 3.00 Month 5,536 5,536.26

1,845.42 1,845.42

Telephone Bill 3.0 Month 1,845.42 5,536

20 Cell Phone Charges 3.00 Month 554 553.63

184.54 184.54

Cell Phone Bill (per user) 3.0 Month 184.54 554

30 Radio Expense 3.00 Month 2,067 2,067.31

689.10 689.10
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Portable Radio (per user) 60.0 Month 34.46 2,067

20 Temporary Offices & Buildings 3.00 Month 43,552 43,551.88

14,517.29 14,517.29

10 Rent Job Buildings 3.00 Month 34,325 34,324.79

11,441.60 11,441.60

10 Rent Site Office Buildings (12 m2/person) 3.00 Month 14,763 14,763.35

4,921.12 4,921.12

Rent 218 m2 Office Complex (40ft x 60ft) 12.0m x 18.2 m 3.0 Month 4,921.12 14,763

20 Rent Crew Trailers 3.00 Month 3,691 3,690.84

1,230.28 1,230.28

Rent 15 m2 Lunch Trailer (8ft x 20ft) 2.4m x 6.0 m 3.0 Month 738.17 2,215

Rent 9 m2 Field Shack (8ft x 12ft) 2.4m x 3.6 m 3.0 Month 492.11 1,476

30 Rent Storage Trailers 3.00 Month 1,107 1,107.25

369.08 369.08

Rent 15 m2 Parts Trailer (8ft x 20ft) 2.4m x 6.0m 3.0 Month 369.08 1,107

40 Rent Warehouse Buildings 3.00 Month 14,763 14,763.35

4,921.12 4,921.12

Rent 100 m2 Warehouse 3.0 Month 4,921.12 14,763

20 Land & Property Costs 3.00 Month 9,227 9,227.09

3,075.70 3,075.70

10 Land Rental 3.00 Month 7,382 7,381.67

2,460.56 2,460.56

Land Rental 3.0 Month 2,460.56 7,382

20 Property Taxes 3.00 Month 1,845 1,845.42

615.14 615.14

Property Tax 3.0 Month 615.14 1,845

30 Site & Building Maintenance 3.00 Month 311 13,248 2,347 369 15,963.91

103.67 4,415.98 782.29 123.03 5,321.30

10 Office Maintenance 3.00 Month 230 9,705 369 10,074.25

76.67 3,235.06 123.03 3,358.08

10 Janitorial Services 3.00 Month 200 8,060 8,059.86

66.67 2,686.62 2,686.62

Prod=0.10 Day/hour (1.00 Day/ day),  10.000MH/Day,  0.10 Day/MH,  

200.00 hour (20.00  days)

Janitor Service 1.00 EA 40.2993

Janitor 1.0 40.30 8,060

20 Building Maintainance 3.00 Month 30 1,645 369 2,014.39

10.00 548.44 123.03 671.46
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Prod=0.10 Day/hour (1.00 Day/ day),  10.000MH/Day,  0.10 Day/MH,  

30.00 hour (3.00  days)

Building Maintenance 1.00 EA 54.8437

Electrician 1.0 54.84 1,645

Building Maintenance Expenses 3.0 Month 123.03 369

20 Access Road Maintenance 0.60 Months 21 931 1,420 2,351.10

35.00 1,552.47 2,366.03 3,918.49

Prod=0.10 Month/hour (1.00 Month/ day),  35.000MH/Month,  0.03 

Month/MH,  6.00 hour (0.60  days)

Access Road Maintenance 1.00 EA 391.8494

Grader Operator 1.0 46.74 280

Dozer Operator 1.0 46.32 278

Labour Foreman 0.5 43.77 131

Grademan 1.0 40.30 242

170 Hsp Bulldozer ( Cat D6 ) 1.0 114.07 684

140 Hsp Grader (Cat 140) 1.0 114.76 689

1/2 Ton Pickup Truck 4x4 0.5 15.55 47

40 Street Cleaning 3.00 Month 60 2,611 927 3,538.55

20.00 870.43 309.09 1,179.52

Prod=0.10 Day/hour (1.00 Day/ day),  20.000MH/Day,  0.05 Day/MH,  

30.00 hour (3.00  days)

Street Cleaning 1.00 EA 117.9518

Loader Operator 1.0 46.74 1,402

Labourer 1.0 40.30 1,209

Asphalt Broom -Ride On (Ten215) 1.0 30.91 927

40 Equipment Servicing 3.00 Month 800 38,974 31,793 70,766.38

266.67 12,991.21 10,597.59 23,588.79

10 Service Vehicle Operation 3.00 Month 800 38,974 31,793 70,766.38

266.67 12,991.21 10,597.59 23,588.79

10 Fuel Truck Operation 3.00 Month 200 9,062 7,462 16,524.34

66.67 3,020.73 2,487.39 5,508.11

Prod=0.01 Month/hour (0.05 Month/ day),  200.000MH/Month,  0.01 

Month/MH,  200.00 hour (20.00  days)

Operate Fuel Truck 1.00 EA 82.6217

Fuel Truck Driver 1.0 45.31 9,062

Fuel Truck (Single Axle) 1.0 37.31 7,462

20 Mechanics Truck Operation 3.00 Month 600 29,911 24,331 54,242.04

200.00 9,970.48 8,110.20 18,080.68

Prod=0.01 Month/hour (0.05 Month/ day),  200.000MH/Month,  0.01 

Month/MH,  600.00 hour (60.00  days)

Operate Mechanics Truck 1.00 EA 90.4034

Heavy Duty Mechanic 1.0 49.85 29,911

2-Ton Mechanic Truck 1.0 40.55 24,331
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50 Demobilization 1.00 LS 730 32,568 19,572 10,150 62,290.20

730.00 32,568.09 19,572.31 10,149.80 62,290.20

10 Final Cleanup Expense 0.50 Month 375 16,121 12,626 28,746.98

750.00 32,241.45 25,252.51 57,493.96

10 Cleanup and Restore Site 0.50 Month 200 8,380 3,733 12,113.53

400.00 16,760.71 7,466.35 24,227.06

Prod=0.10 Day/hour (1.00 Day/ day),  40.000MH/Day,  0.03 Day/MH,  

50.00 hour (5.00  days)

Site Cleanup 1.00 EA 242.2706

Boomtruck Operator 1.0 45.62 2,281

Leadhand 1.0 41.39 2,069

Labourer 2.0 40.30 4,030

25 Ton Pitman Boom Truck 1.0 74.66 3,733

20 Restore Non-Pay Roads & Yard 0.50 Month 175 7,740 8,893 16,633.45

350.00 15,480.74 17,786.16 33,266.90

Prod=0.10 Day/hour (1.00 Day/ day),  35.000MH/Day,  0.03 Day/MH,  

50.00 hour (5.00  days)

Site Restoration 1.00 EA 332.6689

Grader Operator 1.0 46.74 2,337

Packer Operator 1.0 45.88 2,294

Labour Foreman 0.5 43.77 1,094

Rock Scaler 1.0 40.30 2,015

185 Hsp Grader (Champion 780A) 1.0 104.44 5,222

15 Ton Compactor 84" (Cat 563) 1.0 67.52 3,376

1/2 Ton Pickup Truck 2x2 0.5 11.79 295

20 Teardown Installations 0.50 Month 275 12,362 4,970 17,332.25

550.00 24,724.66 9,939.83 34,664.49

10 Dismantle Site Services 0.25 Month 150 6,642 3,616 10,257.34

600.00 26,567.26 14,462.08 41,029.34

Prod=0.10 Day/hour (1.00 Day/ day),  60.000MH/Day,  0.02 Day/MH,  

25.00 hour (2.50  days)

Dismantle Site Services 1.00 EA 410.2934

Equipment Foreman 1.0 51.00 1,275

Backhoe Operator 1.0 46.74 1,169

Loader Operator 1.0 46.74 1,169

Labourer 1.0 40.30 1,007

Pipelayer 1.0 40.59 1,015

Topman 1.0 40.30 1,007

2.0 CY Track Loader ( JD 655 ) 1.0 47.95 1,199

1.5 CY Backhoe (Cat 325) 1.0 87.83 2,196

22" Smooth Drum Manual (Bomag 55) 1.0 8.84 221

20 Dismantle Temporary Buildings 0.25 Month 125 5,721 1,354 7,074.91

500.00 22,882.06 5,417.58 28,299.64

Prod=0.10 ea/hour (1.00 ea/ day),  50.000MH/ea,  0.02 ea/MH,  25.00 

hour (2.50  days)

Dismantle Temporary Buildings 1.00 EA 282.9964

Boomtruck Operator 1.0 45.62 1,141

Labourer 1.0 40.30 1,007
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Carpenter Foreman 1.0 50.94 1,273

Carpenter 1.0 46.95 1,174

Carpenter Helper 1.0 45.01 1,125

15 Ton Pitman Boom Truck 1.0 54.18 1,354

30 Demobe Equipment 4.00 ea 80 4,085 1,976 10,150 16,210.97

20.00 1,021.26 494.04 2,537.45 4,052.74

10 Dismantle Equipment 4.00 ea 80 4,085 1,976 6,061.17

20.00 1,021.26 494.04 1,515.29

Prod=0.20 EA/hour (2.00 EA/ day),  20.000MH/EA,  0.05 EA/MH,  

20.00 hour (2.00  days)

Dismantle Construction Equipment 1.00 EA 303.0586

Crane Operator Class-A 1.0 50.65 1,013

Mechanic Foreman 1.0 53.90 1,078

Heavy Duty Mechanic 1.0 49.85 997

Mechanic Welder 1.0 49.85 997

185 CFM Diesel Compressor 1.0 20.67 413

20 Ton Hydraulic Crane (Grove58) 1.0 48.00 960

1- Ton Mechanic Truck 1.0 30.14 603

20 Freight Equipment Off-Site 4.00 ea 10,150 10,149.80

2,537.45 2,537.45

Float Load Local 1.0 ea 1,045.74 1,046

Float Load Regional 2.0 ea 2,091.47 4,183

Float Load National 1.0 ea 4,921.12 4,921

20 Indirect Staff Camp & Subsistence 2,700.00 man-day 612,294 612,293.80

226.78 226.78

10 Camp Catering & Meals 2,700.00 Man-Day 282,339 282,339.00

104.57 104.57

10 Camp Catering & Meals 2,700.00 Man-Day 282,339 282,339.00

104.57 104.57

Daily Catering Cost - 20 persons 2,700.0 Man-day 104.57 282,339

20 Travel Time 92.00 trips 39,615 39,615.20

430.60 430.60

10 Travel Time 92.00 trips 39,615 39,615.20

430.60 430.60

Travel Time Allowance 92.0 Man-day 430.60 39,615

30 Airfare 20.00 trips 24,606 24,605.60

1,230.28 1,230.28

10 Airfare 20.00 trips 24,606 24,605.60

1,230.28 1,230.28

Staff Airfares Regional 20.0 ea 1,230.28 24,606
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40 Daily Room & Board Allowance 2,700.00 man-day 265,734 265,734.00

98.42 98.42

10 Daily Room & Board Allowance 2,700.00 man-day 265,734 265,734.00

98.42 98.42

Daily Room & Board Allowance 2,700.0 Man-day 98.42 265,734

30 Traffic Control 3.00 Month 631 26,038 277 26,315.17

210.42 8,679.29 92.44 8,771.72

10 Maintain Traffic Control 3.00 Month 631 26,038 277 26,315.17

210.42 8,679.29 92.44 8,771.72

10 Flagmen 1.50 Month 600 24,180 24,179.58

400.00 16,119.72 16,119.72

Prod=0.01 Month/hour (0.05 Month/ day),  400.000MH/Month,  0.00 

Month/MH,  300.00 hour (30.00  days)

Traffic Flagging Operation 1.00 EA 80.5986

Flagman 2.0 40.30 24,180

20 Maintain Traffic Barriers 50.00 m 15 626 216 842.63

0.30 12.53 4.32 16.85

Prod=20.00 m/hour (200.00 m/ day),  0.300MH/m,  3.33 m/MH,  2.50 

hour (0.25  days)

Relocate Precast Concrete Barrier 1.00 EA 337.0517

Boomtruck Operator 1.0 45.62 114

Labour Foreman 1.0 43.77 109

Labourer 2.0 40.30 201

Flagman 2.0 40.30 201

1/2 Ton Pickup Truck 2x2 1.0 11.79 29

25 Ton Pitman Boom Truck 1.0 74.66 187

30 Traffic Barrels & Cones 50.00 ea 10 412 61 472.85

0.20 8.23 1.22 9.46

Prod=20.00 ea/hour (200.00 ea/ day),  0.200MH/ea,  5.00 ea/MH,  

2.50 hour (0.25  days)

Relocate Traffic Barrels 1.00 EA 189.1381

Labour Foreman 1.0 43.77 109

Labourer 2.0 40.30 201

Flagman 1.0 40.30 101

5 Ton Flat Bed Truck 1.0 24.47 61

40 Hired Police Support 0.25 Month 6 820 820.11

25.00 3,280.45 3,280.45

Prod=1.00 Hour/hour (10.00 Hour/ day),  1.000MH/Hour,  1.00 

Hour/MH,  6.25 hour (0.63  days)

Hired Traffic Police 1.00 EA 131.2181

Pay Duty Police 1.0 131.22 820
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3. Estimate Line Detail

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Item Description Quantity UOM Rate ManHrs Labor Equip Job Mat Perm Mat Mech Elec Eq Sub/Plug Total Cost

40 Unallocated Costs 3.00 Month 43,333 43,333.33

14,444.44 14,444.44

10 Unallocated Labour 3.00 LS 43,333 43,333.33

14,444.44 14,444.44

10 Show-Up Time 3.00 LS 10,000 10,000.00

3,333.33 3,333.33

Labour Showup Time 0.3 LS 30,000.00 10,000

20 Unscheduled Overtime 3.00 LS 33,333 33,333.33

11,111.11 11,111.11

Unscheduled Overtime Allowance 0.3 LS 100,000.00 33,333
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4. Labor Hour Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Labor Classification & Description

Code Description Labor Hours Rate Total Cost

10000000 Equipment Operators

Operator010 Equipment Foreman 64.52 51.00 3,290.34

Backhoe100 Backhoe Operator 52.50 46.74 2,454.05

Grader100 Grader Operator 156.17 46.74 7,299.63

Loader100 Loader Operator 101.36 46.74 4,737.64

Dozer100 Dozer Operator 32.00 46.32 1,482.15

Scraper100 Scraper Operator 6.41 46.32 296.87

Packer100 Packer Operator 137.71 45.88 6,318.10

Crane110 Crane Operator Class-A 374.66 50.65 18,976.57

Boomtruck100 Boomtruck Operator 186.59 45.62 8,512.77

Auger100 Auger Operator 73.57 45.62 3,356.15

ConcretePump100 Concrete Pump Operator 21.07 47.54 1,001.89

Mechanic100 Mechanic Foreman 40.00 53.90 2,155.88

Mechanic200 Heavy Duty Mechanic 640.00 49.85 31,905.54

Mechanic300 Mechanic Welder 40.00 49.85 1,994.10

Mechanic520 Oiler 62.50 44.83 2,801.59

Sub-Total 1,989.06 96,583.26

30000000 Labourer Trades

Labour110 Labour Foreman 246.99 43.77 10,811.19

Labour120 Leadhand 50.00 41.39 2,069.28

Labour130 Labourer 680.97 40.30 27,442.88

Sewer200 Pipelayer 47.50 40.59 1,927.94

Sewer300 Topman 47.50 40.30 1,914.22

Concrete300 Concrete Labourer 146.73 40.30 5,913.21

Concrete400 Vibrator Operator 42.15 40.30 1,698.62

Concrete500 Concrete Spotter 21.07 40.30 849.31

Grademan300 Grademan 130.72 40.30 5,267.98

Scaler350 Rock Scaler 54.50 40.30 2,196.31

Spotter620 Truck Spotter 4.35 40.30 175.22

Flagman630 Flagman 607.50 40.30 24,481.82

GeneralLab430 Janitor 200.00 40.30 8,059.86

Form120 Formsetter Foreman 779.53 44.10 34,377.39
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4. Labor Hour Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Labor Classification & Description

Code Description Labor Hours Rate Total Cost

Form300 Formsetter 1,961.50 40.59 79,617.29

Form400 Formsetter Helper 779.53 39.07 30,456.34

Sub-Total 5,800.55 237,258.85

40000000 Structural Trades

Rebar100 Rodman Foreman 27.79 47.58 1,322.29

Rebar200 Rodman 130.12 44.42 5,780.06

Rebar300 Rodman Helper 37.27 42.17 1,571.70

Iron100 Ironworker Foreman 32.14 55.15 1,772.68

Iron200 Ironworker 665.46 50.32 33,486.20

Iron300 Ironworker Helper 348.80 47.33 16,508.89

Welder200 Welder Journeyman 569.04 50.32 28,633.91

Sub-Total 1,810.63 89,075.72

50000000 Truck Drivers

Pickup600 Pickup Truck Driver 6.00 45.31 271.87

Float200 Float Driver 6.00 45.31 271.87

Fuel400 Fuel Truck Driver 200.00 45.31 9,062.18

Water307 Water Truck Driver 4.35 45.31 197.00

Truck310 Highway Truck Driver 111.38 45.31 5,046.80

OffHwy200   Articulated Dump Driver 9.26 45.88 424.72

PipeTruck130 Parts Chaser Pickup Driver 74.00 44.24 3,273.76

Sub-Total 410.99 18,548.19

60000000 Electrical Trades

Lineman100 Electrical Line Foreman 38.32 59.58 2,282.99

Lineman200 Electrical Lineman 133.27 54.84 7,308.64

Lineman300 Electrical Groundman 58.32 44.79 2,612.06

Electrician100 Electrical Foreman 63.14 59.58 3,761.64

Electrician200 Electrician 585.45 54.84 32,106.17

Electrician300 Electricians Helper 328.18 44.79 14,699.03

Sub-Total 1,206.67 62,770.53

70000000 Mechanical Trades

Pipefitter100 Pipefitter Foreman 34.85 59.58 2,076.28

Pipefitter200 Pipefitter 241.67 54.84 13,253.46

Pipefitter300 Pipefitter Helper 179.17 44.79 8,024.89
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4. Labor Hour Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Labor Classification & Description

Code Description Labor Hours Rate Total Cost

Millwright100 Millwright Foreman 284.52 55.99 15,930.17

Millwright200 Millwright 1,138.07 52.00 59,179.78

Plumber150 Plumber Foreman 4.27 55.99 239.09

Plumber200 Plumber 25.62 52.00 1,332.31

Plumber300 Plumber Helper 4.27 50.06 213.77

Boiler100 Boilermaker Foreman 0.85 55.99 47.82

Boiler200 Boilermaker 5.98 52.00 310.87

Boiler300 Boilermaker Helper 0.85 50.06 42.75

Sheetmetal100 Sheetmetal Foreman 1.71 55.99 95.64

Sheetmetal200 Sheetmetal Worker 5.98 52.00 310.87

Sheetmetal300 Sheetmetal Helper 1.71 50.06 85.51

Sub-Total 1,929.52 101,143.21

80000000 Building Trades

Carpenter100 Carpenter Foreman 136.54 50.94 6,955.30

Carpenter200 Carpenter 264.45 46.95 12,416.19

Carpenter300 Carpenter Helper 111.97 45.01 5,039.75

Painter100 Painter Foreman 3.58 50.94 182.32

Painter200 Painter 7.16 46.95 336.09

Painter300 Painter Helper 3.58 45.01 161.10

Sub-Total 527.28 25,090.75

90000000 Management & Engineering

Manager100 Construction Manager 600.00 98.41 59,048.10

Superintentent370 Master Mechanic 600.00 82.01 49,206.78

Superintentent330 Structural Steel Superintentent 600.00 82.01 49,206.78

Superintentent333 Rigging Superintentent 300.00 82.01 24,603.39

ProjectEng800 Costing Clerk 600.00 36.91 22,143.06

FieldEng113 Field Engineer Rigging 600.00 51.67 31,002.00

FieldEng127 Field Engineer Structural Steel 600.00 51.67 31,002.00

Office200 Project Accountant 600.00 49.21 29,524.08

Office500 Project Office Clerk 600.00 32.80 19,682.70

Safety200 Safety Person 600.00 41.01 24,603.36

Police100 Pay Duty Police 6.25 131.22 820.11

Sub-Total 5,706.25 340,842.36
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4. Labor Hour Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Labor Classification & Description

Code Description Labor Hours Rate Total Cost

Totals: 19,380.95 971,312.87

General Costs

Overtime10 Unscheduled Overtime Allowance N/A N/A 33,333.33

Showup10 Labour Showup Time N/A N/A 10,000.00

Sub-Total 43,333.33

Totals: 19,380.95 1,014,646.20

4/28/2015 AmeriCost Infrastructure Estimators, Inc. 2015 | San Francisco・New York | www.americost.com Page No 4 of 4



5. Equipment Hour Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Equipment Classification & Description

Code Description Equip Hours
Average 

Rate
Total Cost

10000000 Excavation & Clearing Equipment

D4 80 Hsp Bulldozer ( Cat D4 ) 4.35 54.84 238.43

D6 170 Hsp Bulldozer ( Cat D6 ) 16.26 114.07 1,854.44

D8 305 Hsp Bulldozer ( Cat D8 ) 2.14 235.62 503.37

IT28 2.0 CY Loader (CAT IT28) 8.33 60.74 506.17

972 5.5 CY Loader (Cat 972) 15.52 133.60 2,073.74

655 2.0 CY Track Loader ( JD 655 ) 47.50 47.95 2,277.73

140 140 Hsp Grader (Cat 140) 86.73 113.58 9,850.95

780 185 Hsp Grader (Champion 780A) 51.50 104.44 5,378.69

14G 200 Hsp Grader (Cat 14G) 17.94 162.69 2,918.93

FarmTractor20 Farm Tractor-4 Wheel Drive 26.91 58.88 1,584.61

325 1.5 CY Backhoe (Cat 325) 47.50 87.83 4,171.74

330 2.0 CY Backhoe ( Cat 330 ) 5.00 103.55 517.73

621 18 CY Scraper 330 hsp ( Cat 621 ) 3.00 235.12 705.36

631 26 CY Scraper 450 hsp ( Cat 631 ) 3.41 323.43 1,102.60

Compactor22Inch 22" Smooth Drum Manual (Bomag 55) 47.50 8.84 420.01

Compactor8Ton 8 Ton Compactor 66" (Cat 433) 4.35 54.39 236.48

Compactor10Ton 10 Ton Compactor 120 hsp ( Dyn CA25) 47.35 61.39 2,906.60

Compactor15Ton 15 Ton Compactor 84" (Cat 563) 57.97 68.64 3,978.86

Compactor30Ton 30 Ton Compactor 315 hsp (Cat 825) 1.14 275.34 312.89

Towed125ton 125 Ton Towed Packer (SWMB125) 26.91 33.97 914.22

Chipper10 Chipper - clearing 9.26 142.61 1,320.16

Mulch10
 DT-320 Tree Mulcher

9.26 142.77 1,321.64

Articulated250 25 Ton Articulated Truck (Cat D250) 9.26 136.04 1,259.34

Flatbed5Ton 5 Ton Flatbed Truck 402.43 28.39 11,425.12

Triaxle32Ton 32 Ton (16 CY) Triaxle Truck 40.00 100.79 4,031.60

Tandem24TonO 24 Ton (12 CY) Tandem Truck-Operated 37.04 78.78 2,917.78

Sub-Total 1,028.54 64,729.20

30000000 Foundation & Marine Equipment

PostHoleAuger20 Truck Mounted Post Hole Auger 74.07 27.74 2,054.83

Sub-Total 74.07 2,054.83

40000000 Concrete & Grouting Equipment

ConcretePump124CY 124 YPH Trailer Mounted Concrete Pump 21.07 131.72 2,775.96

VibratorNormal Concrete Vibrator-Normal 42.15 0.87 36.67

Sub-Total 63.22 2,812.63
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5. Equipment Hour Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Equipment Classification & Description

Code Description Equip Hours
Average 

Rate
Total Cost

50000000 Paving & Crushing Equipment

Broom20 Asphalt Broom -Ride On (Ten215) 30.00 30.91 927.26

Sub-Total 30.00 927.26

60000000 Utility & Services Equipment

Generator10kw 10 KW Generator Set (Gas) 833.54 6.72 5,601.37

Generator1.2-1.3MW
 Generator 1.2 - 1.3 MW JMC 320 B85

1.00 1,254,858.00 1,254,858.00

NaturalGasBoiler

g

 controls /fire detection/gas detection 1.00 302,150.00 302,150.00

LightPlant2 Tower 4-Lights 12 Hsp 1,000.00 7.26 7,256.50

PumpGas3 3" Gas Water Pump 20,000 gph 5.93 6.79 40.25

LNG1

LNG Equipment package - 2 ea 68m3 insulated 

cryogenic vertical storage tanks - 1 ea offload skid - 1 

ea shell and tube vaporizer - 1 ea pressure control 

manifold - 1 ea Odorizer - 1 ea tank to tank cryogenic 

transfer pump (260 USGPM) - engineering, commis

1.00 1,736,406.00 1,736,406.00

LNG2 Odorizer Skid 6B- Odorizer 100psi 1.00 15,567.22 15,567.22

Compressor185CFM 185 CFM Diesel Compressor 324.52 20.70 6,716.28

Sub-Total 2,167.98 3,328,595.61

70000000 Pipeline & Transmission Line

WelderGas400Amp 400 Amp Gas Welder 284.52 18.74 5,331.87

WeldD250Amp 250 Amp Diesel Welder 184.18 8.32 1,532.34

CuttingTorch10 Acetylene Cutting Torch 316.66 2.90 918.32

Sub-Total 785.35 7,782.53

80000000 Cranes & Hoisting Equipment

TruckCrane50T 50 Ton Truck Crane (Linkbelt 108) 32.14 147.20 4,731.43

TruckCrane250T 250 Ton Truck Crane (American 9530) 284.52 997.20 283,721.53

HydraulicCrane20T 20 Ton Hydraulic Crane (Grove58) 40.00 48.00 1,919.99

HydraulicCrane40T 40 Ton Hydraulic Crane (Grove700) 8.00 72.59 580.70

HydraulicCrane100T 100 Ton Hydraulic Crane (Grove) 10.00 249.26 2,492.60

Sub-Total 374.66 293,446.26

90000000 Service & Maintenance Equipment

Pickup10 Compact Pickup Truck 2x2 9.00 8.95 80.52

Pickup25 1/2 Ton Pickup Truck 2x2 41.25 11.79 486.49

Pickup35 1/2 Ton Pickup Truck 4x4 336.78 15.55 5,236.93

Pickup80 3/4 Ton Crew Cab Truck 4x4 9.26 21.32 197.36

Van40 Parts Van 74.00 19.90 1,472.60

Flatbed5 5 Ton Flat Bed Truck 314.59 27.46 8,637.39

Mechanic1 1- Ton Mechanic Truck 40.00 30.14 1,205.54

       4/28/2015 AmeriCost Infrastructure Estimators, Inc. 2015 | San Francisco・New York | www.americost.com Page No 2 of 3



5. Equipment Hour Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Equipment Classification & Description

Code Description Equip Hours
Average 

Rate
Total Cost

Mechanic2 2-Ton Mechanic Truck 600.00 40.55 24,330.60

Garbage10 Garbage Truck 40.00 55.77 2,230.77

Sewage10 Sewage Truck 40.00 55.77 2,230.77

Fuel10 Fuel Truck (Single Axle) 200.00 37.31 7,462.16

Water10 1000 Gallon Watertruck 4.35 35.87 155.96

Water20 3000 Gallon Watertruck 3.33 47.88 159.60

Water30 5000 Gallon Watertanker 36.05 58.13 2,095.52

Boomtruck5 5 Ton Boomtruck 24.58 41.85 1,028.78

Boomtruck10 10 Ton Boomtruck 87.04 46.06 4,009.21

Boomtruck15 15 Ton Pitman Boom Truck 33.72 54.18 1,826.81

Boomtruck25 25 Ton Pitman Boom Truck 52.50 74.66 3,919.83

Trailer40 Semi Dump Trailer 25ft 8.00 30.38 243.04

Tractor20 Tractor Truck (Freightliner) 90.46 76.54 6,923.81

Tractor30 Tractor & Trailer 11.18 89.00 994.91

Lowboy50 50 Ton Lowboy 6.00 64.46 386.75

Lowboy80 80 Ton Lowboy 82.46 106.90 8,814.97

Sub-Total 2,144.55 84,130.32

Totals: 6,668.38 3,784,478.64
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6. Material Quantity Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Material Classification & Description

Code Sequence Description Quantity UOM Rate Total Cost

0 Other

WeldRod110 14722000 Welding Supplies 3.00 Month 750.00 2,250.00

Sub-Total 3.00 2,250.00

2650000 Lighting

EF500 265400025
External  Light Fixture 500 watt,  (Sodium, Halide or 

Mercury Vapour)
5.00 ea 360.50 1,802.50

Sub-Total 5.00 1,802.50

3311300 Watermain Valves

SB10D1 331133120 Service Box # 10 D1 (6Ft-7Ft) Black Rod 0.05 ea 42.82 2.14

Sub-Total 0.05 2.14

10700000 Excavation & Grading

DumpFee1100 10706000010 Dump Fee per m3/cy 500.00 m3 3.95 1,975.00

Sub-Total 500.00 1,975.00

30400000 Sanitary Sewers

PVC35200 30401010040 8" (200mm) PVC Smooth Wall Sewer Pipe 50.00 m 39.63 1,981.72

Sub-Total 50.00 1,981.72

30500000 Water Distribution

WM100C900 30501000050 4" (100mm) PVC Watermain Pipe 50.00 m 21.65 1,082.58

WMValveFCV100 30504020040
2" (50mm) Flanged Check Valve - ball type isolation valves 

(insulated)
6.00 ea 668.38 4,010.28

WMValveWCV100 30504020090 2" (25mm) Water Check Valve 14.00 ea 318.28 4,455.92

WMValveV100 30504030060
2" (50mm) Flanged Gate Valve50 - 3-way diverting valve 

(insulated)
1.00 ea 413.76 413.76

WMValveV150 30504030070
2" (50mm) Flanged Gate Valve - 3-way balancing valve 

(insulated)
2.00 ea 533.12 1,066.24

WMValveMJG150 30504030170
2" (50mm) Flanged x MJ Gate Valve c/w Glands - ball type 

automated isolation valve with ESD (insulated)
1.00 ea 572.90 572.90

ValveBoxWBA 30506050090 Adjustable Pipe Support Bracket Assembly 33.00 ea 136.91 4,518.03

ValveBoxWBA 30506050090 Fixed Pipe Support Bracket Assembly 50.00 ea 102.33 5,116.50

Sub-Total 157.00 21,236.21

40300000 Formwork & Falsework

FormSupply11010 40302010020 Supply Light Wood Form Wood Walers & Strongbacks 335.36 m2 77.64 26,037.53

Sub-Total 335.36 26,037.53

40400000 Reinforcing Steel & Stressing

Rebar11110 40401010010 Supply Plain Reinforcing Steel 7.32 t 1,808.90 13,246.52

Sub-Total 7.32 13,246.52

40500000 Cast in Place Concrete

Readymix2735 40506030031
25MPa (3500psi) Concrete (325kg Cement)20mm 

Aggregate Fort Simpson Source
248.94 m3 464.00 115,510.25

Rebar11110 40501010000 Supply Plain Reinforcing Steel 0.36 t 1,808.90 657.78

Sub-Total 249.31 116,168.03

40600000 Concrete

Readymix2136 40606010040 Supply Slab on Grade Concrete 4.00 m3 171.60 686.41

Sub-Total 4.00 686.41

50200000 Aggregate Base Courses

Base1210 50202020010 Granular Base Course 300.00 t 23.12 6,936.00

Crushed1120 50202020040 50mm (2") Aggregate Base 3,104.40 t 28.12 87,295.73

Crushed1160 50202020070 19mm (3/4) Crusher Run Limestone 310.00 t 31.25 9,687.50

Sub-Total 3,714.40 103,919.23

50700000 Fence & Barrier

Fence1040 50701050060 Chainlink Fence 2400mm (8 ft) 380.00 m 57.38 21,804.40

Sub-Total 380.00 21,804.40

50800000 Signs & Traffic Controls

     4/28/2015 AmeriCost Infrastructure Estimators, Inc. 2015 | San Francisco・New York | www.americost.com Page No 1 of 4



6. Material Quantity Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Material Classification & Description

Code Sequence Description Quantity UOM Rate Total Cost

Detour2225 50803040050 Construction Ahead Sign 3ft x 3ft (900mm  x 900mm) 5.00 ea 158.33 791.66

Detour2255 50803040080 Construction Ahead 4ft x 4 ft (1200mm x 1200mm) 5.00 ea 281.48 1,407.39

Detour2320 50803050005 Rent Temporary Precast Barrier 50.00 m 36.91 1,845.42

Detour2315 50803060000 Barrel 50.00 ea 65.82 3,291.00

Sub-Total 110.00 7,335.46

60100000 Transmission Lines

SteelTransPole30 60109020000 Steel Pole Transmission Hardware 1.00 ea 3,789.02 3,789.02

Sub-Total 1.00 3,789.02

60200000 Power Distribution

WireCopperStand260 60201010210 Copper Wire 300MCM Stranded 580.00 m 10.54 6,113.20

CDRigid1090 60201040030 Exposed Rigid Galvanized Steel 20mm (3/4") Conduit 120.00 m 5.75 690.00

CDRigid1110 60201040040 Exposed Rigid Galvanized Steel 25mm (1") Conduit 275.00 m 7.66 2,106.50

Receptacle100 60201060000 Receptacles 6.00 ea 40.00 240.00

Switch220 60201060080 Low Volt Switch 200 AMP 1.00 ea 383.38 383.38

SwitchboardFeed140 60201070250 Feeder Switchboard 200 amp 5.00 ea 1,150.13 5,750.65

PanelPower170 60201070370 Panel Board w/ 40 Circuits 1.00 ea 1,150.13 1,150.13

Sub-Total 988.00 16,433.86

60300000 Power Equipment

Substation2040 60301010030 Disconnect Switch 1.00 ea 16,238.65 16,238.65

Substation2070 60301010060 Control Panel 1.00 ea 108,257.66 108,257.66

Substation4070 60301030070 Control Cabinet Lineup 1.00 ea 1,082.58 1,082.58

Substation4100 60301030100 Access Control Panel 1.00 ea 2,165.15 2,165.15

Substation4190 60301030190 Motorized Gate 2.00 ea 6,495.46 12,990.92

Substation5021 60302010031
 1500kVA 12.5kV-4.16kV Unit Substation

1.00 ea 437,500.00 437,500.00

TransformerDry50KVA 60302030060 Dry Transformer 50 KVA, Single or 3 Phase 4.00 ea 1,916.88 7,667.52

TransformerDry100KVA 60302030070 Dry Transformer 100 KVA, Single or 3 Phase 10.00 ea 2,875.32 28,753.20

UPS100 60308030000 Uninterruptible Power Supply 5.00 ea 400.00 2,000.00

Sub-Total 26.00 616,655.68

60400000 Electrical Lighting

LightFixture240 60401020040 Flourescent Light Fixture 2x 2400mm (8Ft) 110 watt 8.00 ea 105.43 843.44

Sub-Total 8.00 843.44

60700000 Controls & Signalling Equipment

Temperature1000 60702040100 Temperature Transmitters 1.00 ea 1,000.00 1,000.00

Sub-Total 1.00 1,000.00

70200000 Process Pipe & Equipment

CS25 70201010110 25mm (1 ")Carbon Steel Pipe 40.00 m 7.27 290.80

CSSG50 70201011590 50mm (2")Carbon Steel Pipe Sour Gas Service 100.00 m 14.53 1,453.00

SS50Welded 70201020230 Stainless Steel 50mm (2") Welded (Sch 5,10,40 &80) 57.85 m 40.19 2,324.99

SSElbow50 70202020052 Stainless Steel 50mm (2") Elbow 29.00 ea 15.32 444.28

SSCoupling50 70202020450 Stainless Steel 50mm (2") Coupling 2.00 ea 15.32 30.64

SSCross50 70202020930 Stainless Steel 50mm (2") Nozzle 4.00 ea 67.02 268.08

PipeInsulateCell25 70205010030 Pipe Insulation 25mm (1") Fibreglass or Closed Cell Foam 40.00 m 23.95 958.00

PipeInsulateCell50 70205010050 25mm stainless steel jacket 40.00 m 33.52 1,340.80

PipeInsulateCell50 70205010050 Pipe Insulation 50mm (2") Fibreglass or Closed Cell Foam 57.85 m 33.52 1,939.13

PipeInsulateCell75 70205010060 50mm stainless steel jacket 57.85 m 38.31 2,216.23

Sub-Total 428.55 11,265.96

70600000 Fire Protection System

FireExtDry 70602000030 Dry Chemical Fire Extinguisher 2.00 ea 1,000.00 2,000.00

Sub-Total 2.00 2,000.00

70700000 HVAC Systems
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6. Material Quantity Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Material Classification & Description

Code Sequence Description Quantity UOM Rate Total Cost

HeaterUnit20 70701060120 Unit Heaters, Propeller 20 MBH (1000 BTU / hour) 3.00 ea 862.60 2,587.80

HeaterUnit100 70701060140 Unit Heaters, Propeller 100 MBH (1000 BTU / hour) 2.00 ea 1,341.82 2,683.64

Sub-Total 5.00 5,271.44

80100000 Building Enclosure

Cladding1131 80104020021 Site Office - Prefabricated Building Structure 1.00 ea 114,400.00 114,400.00

Sub-Total 1.00 114,400.00

80500000 Interior Finishing

Paint61120 80505010070 Enamel Paint Steel 18.85 m2 1.35 25.45

Sub-Total 18.85 25.45

80700000 Signs & Displays

Sign100 80710000000 Sign 2.00 ea 489.42 978.84

Sub-Total 2.00 978.84

90100000 Site Mobilization

Hoarding100 90101030000 Hoarding Material 10.00 m 24.61 246.06

TempFence100 90101030010 Temporary Fence Material 10.00 m 24.61 246.06

ProjectSign 90101040000 Project Sign 1.00 ea 1,845.42 1,845.42

HydroBox100 90102010010 Hydro Service Box 0.10 ea 6,151.40 615.14

ElecCord10 90102010020 Portable Electric Cord 300v 125.00 m 2.46 307.58

ElecCord20 90102010030 Portable Electric Cord 600v 125.00 m 4.92 615.14

ElecCableTemp10 90102010040 Temporary Overhead Electric Cable 25.00 m 8.45 211.23

Phone100 90102020000 Phone System (per phone) 2.00 ea 1,230.28 2,460.56

Radio100 90102020010 Radio System (per radio) 1.20 ea 1,230.28 1,476.33

FuelTank100 90102060000 Fuel Storage Tank 1.00 ea 9,842.23 9,842.23

FuelPump100 90102060010 Fuel Pump 0.10 ea 12,302.79 1,230.28

EncloseOffice100 90103030010 Wood Skirting for Trailer per m2 Trailer 31.80 m2 18.45 586.84

Furniture100 90104010010 Staff Office Furniture (per person) 3.00 ea 922.71 2,768.13

Furniture200 90104010020 Boardroom Office Furniture 0.20 set 4,305.98 861.20

Furniture300 90104010030 General Office Furniture 0.20 set 6,151.40 1,230.28

Network100 90104020000 Networking Hardware 0.10 LS 5,742.53 574.25

Computer200 90104020010 Office Computer Server 0.10 ea 4,921.12 492.11

Computer300 90104020020 Desktop Computer 0.30 ea 2,460.56 738.17

Software200 90104020030 Office Software (per user) 0.30 ea 1,164.85 349.45

Software400 90104020060 CAD Software (per user) 0.20 ea 4,921.12 984.22

Software500 90104020070 Accounting Software (per user) 0.20 ea 4,921.12 984.22

Printer100 90104030000 Office Printer 0.20 ea 4,921.12 984.22

Photocopy100 90104030030 Office PhotoCopy Machine 0.10 ea 4,305.98 430.60

Fax100 90104030050 Fax Machine 0.10 ea 1,845.42 184.54

FloatLoad100 90105010010 Float Load Local 2.00 ea 1,045.74 2,091.47

FloatLoad200 90105010020 Float Load Regional 4.00 ea 2,091.47 8,365.90

FloatLoad300 90105010030 Float Load National 2.00 ea 4,921.12 9,842.23

Rigging100 90105030000 Rigging Supplies 3.00 Month 615.14 1,845.42

AccessScaffold100 90108010000 Rent Access Scaffold 166.67 Month 30.76 5,126.17

AccessStair100 90108020000 Wood Access Stair Material 166.67 m2 30.76 5,126.17

Sub-Total 681.53 62,661.62

90300000 General Expenses

Office050 90301010000 Office Supplies & Stationary per Salaried Manhour 7,000.00 SMH 0.45 3,122.00

Courier100 90301020000 Courier & Postage 3.00 Month 307.57 922.71

Print100 90301030000 Printing Expense 3.00 Month 246.06 738.17

Computer100 90301040000 Computer Supplies 3.00 Month 246.06 738.17

EngSupply100 90301050010 Engineering Supplies per Salaried Manhour 7,000.00 SMH 0.28 1,950.90
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6. Material Quantity Summary

Estimate: LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Material Classification & Description

Code Sequence Description Quantity UOM Rate Total Cost

SitePhoto100 90301060000 Site Photo Cost 3.00 Month 246.06 738.17

Medical100 90302010000 Medical Exam 30.00 ea 184.54 5,536.25

FirstAid100 90302020000 First Aid Supplies 3.00 Month 369.66 1,108.98

Hardhats100 90302030010 Hardhats 30.00 ea 61.51 1,845.42

Saftety100 90302030020 Safety Supplies 30.00 ea 123.03 3,690.84

Rainsuits100 90302040000 Rainsuits 30.00 ea 92.27 2,768.12

Training100 90302050000 Safety Training Course 30.00 ea 307.57 9,227.09

Toolbox100 90302060000 Toolbox Meeting Expenses 30.00 ea 61.51 1,845.42

ExpenseWater110 90302070000 Drinking Water per Manhour 20,000.00 Man-hour 0.05 1,000.00

ExpenseSafety120 90302080000 Safety Incentives per Manhour 20,000.00 Man-hour 0.05 1,000.00

Travel100 90303010000 Hotel & Meal Expenses 30.00 Day 344.55 10,336.55

SmallTool200 90307010030 Small Tool Allowance - Structures 20,000.00 Man-hour 2.79 55,754.00

Bank100 90309030000 Bank Charges 3.00 Month 334.52 1,003.55

AuditFee 90309050010 Joint Venture Audit Fee 0.25 Year 23,888.91 5,972.23

Sub-Total 74,228.25 109,298.56

90400000 Site Services

Power100 90401010000 Power Consumption 3.00 Month 2,787.63 8,362.90

Gas100 90401010030 Gas Consumption 3.00 Month 553.63 1,660.88

Water100 90401010040 Water Consumption 3.00 Month 861.38 2,584.14

TelephoneBill100 90401040000 Telephone Bill 3.00 Month 1,845.42 5,536.26

CellPhone100 90401040010 Cell Phone Bill (per user) 3.00 Month 184.54 553.63

RadioUse100 90401040020 Portable Radio (per user) 60.00 Month 34.46 2,067.31

Trailer700 90402010080 Rent 218 m2 Office Complex (40ft x 60ft) 12.0m x 18.2 m 3.00 Month 4,921.12 14,763.35

Field100 90402010120 Rent 15 m2 Lunch Trailer (8ft x 20ft) 2.4m x 6.0 m 3.00 Month 738.17 2,214.50

Field200 90402010130 Rent 9 m2 Field Shack (8ft x 12ft) 2.4m x 3.6 m 3.00 Month 492.11 1,476.34

Storage100 90402010140 Rent 15 m2 Parts Trailer (8ft x 20ft) 2.4m x 6.0m 3.00 Month 369.08 1,107.25

Warehouse100 90402010150 Rent 100 m2 Warehouse 3.00 Month 4,921.12 14,763.35

Maintainance100 90402030000 Building Maintenance Expenses 3.00 Month 123.03 369.08

LandRent100 90402040000 Land Rental 3.00 Month 2,460.56 7,381.67

PropertyTax100 90402050000 Property Tax 3.00 Month 615.14 1,845.42

Sub-Total 99.00 64,686.07

90500000 Travel & Subsistence

Travel200 90501030000 Staff Airfares Regional 20.00 ea 1,230.28 24,605.60

TravelAllow10 90502010000 Travel Time Allowance 92.00 Man-day 430.60 39,615.20

Subsistence100 90502010010 Daily Room & Board Allowance 2,700.00 Man-day 98.42 265,734.00

Catering110 90503080120 Daily Catering Cost - 20 persons 2,700.00 Man-day 104.57 282,339.00

Sub-Total 5,512.00 612,293.80

Totals: 1,940,048.87
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7. Markup Summary

Estimate:  LNG Generating and Storage Facility - Fort Simpson, NT, Canada - April 28, 2015

Currency: CAD-Canada-Dollar

Rate
Applied 

Amount
Amount

% Total 

Price
% Cost

% Direct 

Cost

% Total 

Labor

% Total 

Equip

Grand Total Price 9,074,378

01- Value Added Tax (VAT) 3.00% 58,201 0.64% 0.71% 1.08% 5.74% 1.54%

02- Government Service Tax (GST) 5.00% 345,262 3.80% 4.22% 6.39% 34.03% 9.12%

Overhead & Profit 6.00% 490,806 5.41% 6.00% 9.08% 48.37% 12.97%

Grand Total Cost 8,180,108

Bonding (per 1,000 Project Cost) 48,475 0.53% 0.60% 0.90% 4.78% 1.28%

01- Complete Bonding 6.00 8,079,119 48,475 0.53% 0.60% 0.90% 4.78% 1.28%

Insurance (per 1,000 Project Cost) 52,514 0.58% 0.65% 0.97% 5.18% 1.39%

01- Complete Construction Project Insurance 6.50 8,079,119 52,514 0.58% 0.65% 0.97% 5.18% 1.39%

Total Escalated Cost 8,079,119 89.03% 117.00% 149.47% 796.25% 213.48%

Total Margins (% Project Cost) 1,173,889 12.94% 17.00% 21.72% 115.69% 31.02%

Escalation (% Project Cost) 483,366 5.33% 7.00% 8.94% 47.64% 12.77%

2015 - 2016   3 1/2% per Year 7.00% 6,905,230 483,366 5.33% 7.00% 8.94% 47.64% 12.77%

Contingency (% Project Cost) 690,523 7.61% 10.00% 12.77% 68.06% 18.25%

Contingency Class C Estimate 10.00% 6,905,230 690,523 7.61% 10.00% 12.77% 68.06% 18.25%

Total Project Cost 6,905,230 76.10% 100.00% 127.75% 680.56% 182.46%

Total Construction Cost 6,905,230 76.10% 100.00% 127.75% 680.56% 182.46%

Total Labor 1,014,646 11.18% 14.69% 18.77% 100.00% 26.81%

Total Equipment 3,784,479 41.71% 54.81% 70.01% 372.99% 100.00%

Total Job Material 285,418 3.15% 4.13% 5.28% 28.13% 7.54%

Total Permanent Material 1,654,631 18.23% 23.96% 30.61% 163.07% 43.72%

Total Permanent Process Equipment 0 0.00% 0.00% 0.00% 0.00% 0.00%

Total Subcontract 166,056 1.83% 2.40% 3.07% 16.37% 4.39%

Total Cash Allowance 0 0.00% 0.00% 0.00% 0.00% 0.00%

Total Plug 0 0.00% 0.00% 0.00% 0.00% 0.00%

Total Indirect Cost (I) 1,499,919 16.53% 21.72% 27.75% 147.83% 39.63%

Total Labor 550,140 6.06% 7.97% 10.18% 54.22% 14.54%

Total Equipment 78,104 0.86% 1.13% 1.44% 7.70% 2.06%

Total Job Material 259,381 2.86% 3.76% 4.80% 25.56% 6.85%

Total Permanent Material 612,294 6.75% 8.87% 11.33% 60.35% 16.18%

Total Permanent Process Equipment 0 0.00% 0.00% 0.00% 0.00% 0.00%

Total Subcontract 0 0.00% 0.00% 0.00% 0.00% 0.00%

Total Cash Allowance 0 0.00% 0.00% 0.00% 0.00% 0.00%

Total Plug 0 0.00% 0.00% 0.00% 0.00% 0.00%

Total Direct Cost (D) 5,405,311 59.57% 78.28% 100.00% 532.73% 142.83%

Total Labor 464,506 5.12% 6.73% 8.59% 45.78% 12.27%

Total Equipment 3,706,374 40.84% 53.67% 68.57% 365.29% 97.94%

Total Job Material 26,038 0.29% 0.38% 0.48% 2.57% 0.69%

Total Permanent Material 1,042,337 11.49% 15.09% 19.28% 102.73% 27.54%

Total Permanent Process Equipment 0 0.00% 0.00% 0.00% 0.00% 0.00%

Total Subcontract 166,056 1.83% 2.40% 3.07% 16.37% 4.39%

Total Cash Allowance 0 0.00% 0.00% 0.00% 0.00% 0.00%

Total Plug 0 0.00% 0.00% 0.00% 0.00% 0.00%
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LNG Generating and Storage Facility ‐ Fort Simpson, NT, Canada ‐ Cost Estimate 

Review Audit Trail
Date Start End Variance Cumulative

Original Cost Estimate April 3 2015 3-Apr-15 8,519,780 8,519,780 0

Section 1000 - Procurement of Mechanical Equipment - Two vertical LNG Storage 

Tank units: Modify LNG Equipment package - 2 ea 68m3 insulated cryogenic vertical 

storage tanks - 1 ea offload skid - 1 ea shell and tube vaporizer - 1 ea pressure 

control manifold - 1 ea Odorizer - 1 ea tank to tank cryogenic transfer pump (260 

USGPM) - engineering, commissioning and shipping

14-Apr-15 8,519,780 9,644,391 1,124,611 1,124,611

Section 1020 - Procurement of Mechanical Equipment -  Generator 1.2 - 1.3 MW: 

Modify procurement pricing due exchange rate fluctuation Euro/Canadian Dollar
15-Apr-15 9,644,391 9,440,712 -203,679 920,932

Section 1170 - Installation of Mechanical Equipment -  Two vertical LNG Storage 

Tank units: Modify description
15-Apr-15 9,440,712 9,440,712 0 920,932

Description Date Start End Variance Cumulative

Up-Dated Cost Estimate April 15 2015 28-Apr-15 9,440,712 9,440,712 0

Delete Indirect Costs Other Fees Tax 5% 28-Apr-15 9,440,712 9,070,275 -370,437 -370,437

Section 1320 - 40 Site Services Delete Snow Removal 28-Apr-15 9,070,275 9,057,901 -12,374 -382,811

Section 1320 - 40 Site Services Delete Site Security 28-Apr-15 9,057,901 9,016,538 -41,363 -424,174

Section 1320 - 10 Site Mobilization change Granular Base Course 300 tonne from 

$15.79 to $23.12 per tonne
28-Apr-15 9,016,538 9,019,473 2,935 -421,239

Section 1130 - 10 Furnish Aggregate Base change Crushed 50mm Aggregate Base 

3,104.40 tonne from $16.26 to $28.12 per tonne
28-Apr-15 9,019,473 9,068,651 49,178 -372,061

Section 1130 - 10 Furnish Aggregate Base change Crusher Run Limestone 19mm 

3,10.00 tonne from $17.42 to $31.25 per tonne
28-Apr-15 9,068,651 9,074,378 5,727 -366,334
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description - Overview UOM Quantity

1000 Procurement of Mechanical Equipment -  Two vertical LNG Storage Tank units LS 1.00

1010 Procurement of Mechanical Equipment -  Shell and Tube Vaporizer (included in 1000) EA 0.00

1020 Procurement of Mechanical Equipment -  Generator 1.2 - 1.3 MW EA 1.00

1030 Procurement of Mechanical Equipment -  Heat Recovery HX (included in 1020) EA 0.00

1040 Procurement of Mechanical Equipment -  Diesel / Natural Gas Boiler EA 1.00

1050 Procurement of Mechanical Equipment - Odorizer Skid EA 1.00

1060 Procurement of Mechanical Equipment - Pressure Control Skid (included in 1000) EA 0.00

1070 Procurement of Mechanical Equipment - Process Piping LS 1.00

1080 Procurement of Mechanical Equipment - Valves and Pumps LS 1.00

1090 Procurement of Electrical Equipment - Transformer Electrical Switchgear EA 1.00

1100 Procurement of Electrical Equipment - Controls LS 1.00

1110 Procurement of Electrical Equipment - Wiring, Lighting and Electrical Services LS 1.00

1120 Civil Works - Site Work m2 10,765.00

1130 Civil Works - Access Road & Equipment Pads m2 2,587.00

1140
Civil Works - Offload, Storage, Vaporization, Module Foundations and Containment 

Structure
m3 212.09

1150 Building Work - Boiler and Control Room LS 1.00

1160 Building Work - Control Room / Office LS 1.00

1170 Installation of Mechanical Equipment - Two vertical LNG Storage Tank units LS 1.00

1180 Installation of Mechanical Equipment -  Shell and Tube Vaporizer EA 1.00

1190 Installation of Mechanical Equipment -  Generator 1.2 - 1.3 MW EA 1.00

1200 Installation of Mechanical Equipment -  Heat Recovery HX EA 1.00

1210 Installation of Mechanical Equipment -  Diesel / Natural Gas Boiler EA 1.00

1220 Installation of Mechanical Equipment - Odorizer Skid EA 1.00

1230 Installation of Mechanical Equipment - Pressure Control Skid EA 1.00

1240 Installation of Mechanical Equipment - Process Piping LS 1.00

1250 Installation of Mechanical Equipment - Valves and Pumps LS 1.00

1260 Installation of Electrical Equipment - Transformer Electrical Switchgear EA 1.00

1270 Installation of Electrical Equipment - Controls LS 1.00
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description - Overview UOM Quantity

1280 Installation of Electrical Equipment - Wiring, Lighting and Electrical Services LS 1.00

1290 Electrical Distribution System LS 1.00

1300 Electrical Transmission System LS 1.00

1310 Testing and Start Up LS 1.00

1320 Indirect Costs LS 1.00

1330 N/A 1.00

1340
Prevailing Wage Labor including Fringes - excluding Workman's Compensation - Average 

all Trades
hr 51.10
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1000
Procurement of Mechanical Equipment -  Two vertical LNG Storage Tank 

units
1.00 LS

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs incl.
suppliers 

quote

LNG Equipment package $1,736,406.00

includes Update quote from Chart 13/4/2015.  Price is in Canadian dollars converted 

(2) VS-18000-175 Vertical Vessel at an exchange rate of 1.26

1 offload skid

1 shell and tube vaporizer $1,736,406.00 1.26

1 pressure control manifold

1 Odorizer

engineering, commissioning and shipping

Qty Description

2 68m3 insulated cryogenic vertical storage tank

1 tank to tank cryogenic transfer pump (260 USGPM)

Note 3/27/2015: Length mm
Diam. Mm per 

unit

Height mm 

per unit

Weight kg per 

unit

Weight Tonne 

for two units

Dimension 3,404.00 10,440.00 7,194.00 7.19

Weight



4/15/2015 AmeriCost Infrastructure Estimators, Inc. 2015 | San Francisco・New York | www.americost.com Page 4

AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Photos

Diagram

Layout

LNG Equipment package - 2 ea 68m3 insulated cryogenic vertical storage 

tanks - 1 ea offload skid - 1 ea shell and tube vaporizer - 1 ea pressure control 

manifold - 1 ea Odorizer - 1 ea tank to tank cryogenic transfer pump (260 

USGPM) - engineering, commissioning and shipping

Vendors Description and Quote:
Fort Simpson LNG Regasification system Rev 1:

(2) VS-18000-175 Vertical Vessel
(1) Dual pump offload skid – For delivering LNG into vessel from transport trailers
(1) Dual pump transfer skid – For transferring liquid between vessels
(1) PLC Control Panel 

Including (4) flame detectors 1000
Including (4) gas detectors

(1) Vaporization system includes: 
Shell in tube style water bath vaporizer system

(1) Pressure Control Manifold 
(1) Flowmeter w/ transmitter
(1) Temperature transmitter
(1) Pressure transmitter
(2) Regulators
Bypass valve for maintenance
Skid mounted with interconnecting piping

(1) Odorizer System 
Chart will supply equipment ONLY
Chart will not supply odorant system start up, commissioning, training, or interconnecting piping. Chart recommends YZ services for these applications.
Depending on location of the odorant system, Chart recommends a separate structure to house this system if necessary. This should not be exposed to outdoor weather conditions.

In-House Services 
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Project design
Project engineering
Piping registration documentation
CRN registration documentation

Pre-commissioning 
(1) Engineer for (5) days 

Includes airfare
Includes per diem

Commissioning/Training 
(3) Engineers (includes PLC Field Service technician) for (14) days 

Includes airfare
Includes per diem

Shipping 
(2) Vessel from MN to Northwest Territory
(1) Load of skids/components

Not Included:                    
Interconnecting piping for water supply to waterbath vaporizer
Water supply piping design or labor to waterbath vaporizer
Permits of any kind
Civil or electrical design or labor
No installation labor
Piping insulation, mechanical or otherwise
Anchors for Chart supplied equipment
Anchor bolt-sizing calculations, concrete foundation design calculations
Pipe stands or supports
Liquid nitrogen or LNG for field system test
Concrete design or foundation
Spreader beams
Maintenance of equipment
Crane or Offloading equipment
Safety signs, labels and pipe identification

Budgetary Total: $1,378,100.00 $1,378,100.00
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1010 Procurement of Mechanical Equipment -  Shell and Tube Vaporizer 0.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

included in 1000

Note 3/27/2015: Length mm Width mm Height mm Weight kg Weight Tonne

Dimension 3,200.00 559.00 915.00 5,000.00 5.00
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1020 Procurement of Mechanical Equipment -  Generator 1.2 - 1.3 MW 1.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site $104,576.00
suppliers 

quote

Transportation Costs

JMC 320 B85 $1,254,858.00 from NT Energy' pre-design quote from Jenmar

Note 3/27/2015: Length mm Width mm Height mm Weight kg Weight Tonne

Dimension 12,192.00 2,920.00 8,625.00 30,000.00 30.00

Weight

Photos

Diagram

Layout

Transportation calculation

Tractor Truck (Freightliner) hr 76.54

80 Ton Lowboy hr 106.90

Total hr 183.44

Transportation quote 104,576.00 570.08 hours

hours per week 40.00

original quote was at 0.67Euro to the dollar, 

now is 0.75 Euro to the dollar
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

transportation weeks 14.25

conclusion: hours unrealistic - use quote as LS in estimate

Hauling Sub - Lowboy 1 Load 15,987.23

Transportation quote 104,576.00 6.54 Loads
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1030 Procurement of Mechanical Equipment -  Heat Recovery HX 0.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

included in 1020
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1040 Procurement of Mechanical Equipment -  Diesel / Natural Gas Boiler 1.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site 6,000.00
suppliers 

quote

Transportation Costs

Diesel Natural Gas Boiler XXkW 282,150.00 as per Novatherm quote

Boiler controls /fire detection/gas detection 20,000.00

Note 3/27/2015: Length mm Width mm Height mm Weight kg Weight lbs Weight Tonne

Dimension 12,192.00 2,438.00 2,591.00 22,679.00 50,000.00 22.68

Weight

Photos

Diagram

Layout

Diesel Natural Gas Boiler XXkW including Boiler controls /fire detection/gas 

detection
302,150.00

Transportation calculation

Tractor Truck (Freightliner) hr 76.54
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

80 Ton Lowboy hr 106.90

Total hr 183.44

Transportation quote 6,000.00 32.71 hours

hours per week 40.00

transportation weeks 0.82
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1050 Procurement of Mechanical Equipment - Odorizer Skid 1.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter One Way

Supplier Price
Light Truck or 

Van

Car hours km per hour

Transportation Distance from Source to Site 1,638.00 km 18.5 hours 37 2 44.27

Transportation Costs from Bowden, Alberta

Round Trip

Light Truck or 

Van

hours

74

Qty Description

1 6B- Odorizer 100psi 15,567.22

Note 3/27/2015: Length mm Width mm Height mm Weight kg Weight Tonne

Dimension 953.00 762.00 1,752.00 545.00 0.55

Weight

Photos

Diagram

Layout

Transportation Costs
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1060 Procurement of Mechanical Equipment - Pressure Control Skid 0.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

included in 1000 Length mm Width mm Height mm Weight kg Weight Tonne

0.00 0.00 0.00 2,000.00 2.00
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1070 Procurement of Mechanical Equipment - Process Piping 1.00 LS

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Heating Loop and Natural Gas Piping

Qty Units Description Notes

57.85 m
Stainless Steel Gas Piping 50mm ND welded with 50mm insulation and 

stainless steel jacket

33 each
hanging pipe support bracket including supporting steel frame, clevis type 

hanger, adjustable steel pipe roll (grinnell fig 181)
One every 2 m plus 10% additional

186 m
carbon steel pre-insulated piping.  50mm ND welded with 50mm pre-applied 

insulation and jacket.
Allowance for expansion loop not included at this stage

Not in 

Estimate

103 each
hanging pipe support bracket including supporting steel frame, clevis type 

hanger, adjustable steel pipe roll (grinnell fig 181)
One every 2 m plus 10% additional

Not in 

Estimate

29 each Pre-insulated joint kits 10 bends plus one per 10m of pipe

100 m 50mm ND steel dry riser piping, uninsulated, painted finish

50 each fixed pipe supports (to be mounted on concrete containment wall)

4 each foam ejection nozzles - Scotty Mini Monitor 4039

2 each 50mm ND quick connect couplings

Note 3/27/2015:

Weight
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Suppliers Material Price delivered to job site

Note 3/28/2015:

Dimension

Photos

Diagram

Layout

Area of 50mm pipe for painting 188.5 mm circumference 1000 0.1885

18.85 m2
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1080 Procurement of Mechanical Equipment - Valves and Pumps 1.00 LS

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Qty Units Description Notes

1 each 50mm ND 3-way diverting valve (insulated)

2 each 50mm ND 3-way balancing valve (insulated)

1 each thermowell and temperature transmitter

6 each 50mm ball type isolation valves (insulated)

1 each 50mm ball type automated isolation valve with ESD (insulated)

Note 3/27/2015:

Suppliers Material Price delivered to job site

Weight

Photos

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1090 Procurement of Electrical Equipment - Transformer Electrical Switchgear 1.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site 9,125.50
suppliers 

quote

Transportation Costs

1500kVA 12.5kV-4.16kV Unit Substation 437,500.00 as per quote from Trinity Power

Note 3/27/2015: Length mm Width mm Height mm Weight kg Weight Tonne

Dimension 0.00 0.00 0.00 20,000.00 20.00

Weight

Photos

Diagram

Layout

Transportation calculation

Tractor Truck (Freightliner) hr 76.54
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

80 Ton Lowboy hr 106.90

Total hr 183.44

Transportation quote 9,125.50 49.75 hours

hours per week 40.00

transportation weeks 1.24
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1100 Procurement of Electrical Equipment - Controls 1.00 LS

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Qty Units Description

1 each Control Panel

1 each UPS

1 each Ethernet switch

1 each Radio antenna, possibly

60 m Ethernet cable

120 m Control cables

Note 3/27/2015:

Weight

Suppliers Material Price delivered to job site
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1110
Procurement of Electrical Equipment - Wiring, Lighting and Electrical 

Services
1.00 LS

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Qty Units Description

10 each HPS outdoor with class 1 zone 1 or zone 2 Hazloc rating for loading zone Transformer

4 each HPS outdoor wallpacks for module buildings

500 m cable

200 m conduit

1 each 600V control panel

Note 3/27/2015:

Weight

Suppliers Material Price delivered to job site
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1120 Civil Works - Site Work 10,765.00 m2

Generator Module Grading

Offload, Storage, Vaporization and Containment Grading

Site Utilities

Site Investigation & Monitoring

Erosion Controls

Site Access

Clearing & Grubbing

Removals - Demolition

Dewatering

Excavation & Grading

Subdrainage

Sanitary Sewers

Water Distribution

Precast Drainage Structures

Fence & Barrier

Landscaping & Improvements

Qty Unit Description

10765 m2 general site clearing and grading 10,000.00 1.08 ha

380 m 2m high chainlink fence with galvanised posts

2 ea double wide automated chain link gates with key pad

Note 3/27/2015:

Site Investigation & Monitoring

Erosion Controls

Site Access
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Removals - Demolition

Dewatering

Excavation & Grading

Subdrainage

Sanitary Sewers

Water Distribution

Precast Drainage Structures
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1130 Civil Works - Access Road & Equipment Pads 2,587.00 m2

Subgrade Preparation

Aggregate Base Course

Asphalt Paving N/A

Concrete Paving & Flatwork (Section 1140)

Qty Unit Description

1840 m2 Compacted gravel roadway incl. offloading area and truck pull in

600 m2 Compacted gravel area for containment bund

66.9 m2 Compacted gravel pad for site office

35.6 m2 Compacted gravel pad for generator skid

29.6 m2 Compacted gravel pad for boiler skid Tonne

14.9 m2 Compacted gravel pad for transformer skid stone crushed

Thick m3 1.6

2587 Total 0.75 1940.25 3104.4

Note 3/27/2015:

Dimension

Road Build up

Pad Build up

Aggregate Quantity in m3

Subgrade Preparation: Excavation in m3

Subgrade Preparation: Fill in m3

Subgrade Preparation: Grading in m2

Off-Haul Distance to Land fill in m3

Fees Landfill per m3

Aggregate Source - Transport Distance
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1140
Civil Works - Offload, Storage, Vaporization, Module Foundations and 

Containment Structure
212.09 m3

Module Foundations Concrete

Containment Structure Concrete

Structural Excavation & Backfill (included in Section 1130)

Formwork & Falsework

Reinforcing Steel & Stressing

Cast in Place Concrete

Precast Concrete N/A

Grouting & Shotcrete N/A

Subgrade Preparation (included in Section 1130)

Aggregate Base Course (included in Section 1130)

Asphalt Paving N/A

Concrete Paving & Flatwork

Qty Unit Description
Concrete 

m3

Rebar 

Tonne

concrete slab for LNG tanks 51.36 1.54 slab is for both phases

cast in place concrete containment wall 115.29 3.46 walls are 0.95m high to give 110% containment.  Construct w     

cast in place pipe support foundation (103 castings) 34.76 1.04 each support pad is 0.5m2

cast in place off loading support 0.60 0.02 estimated dimensions 0.6*0.6*1m

concrete slab for offload module 1.31 0.04

concrete slab for vaporizer and pressure control skid 8.76 0.26

Total 212.09 6.36

add 5% 

waste

add 3% 

waste

2 ea access stairwells to go over 1m high containment wall

2 ea fire extinguishers in weather proof containers

In Estimate

Supply light Formwork m2 300
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Fabricate light Formwork m2 600

Set & Strip light Formwork m2 600

Concrete Finishing m2 500
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1150 Building Work - Boiler and Control Room 1.00 LS

Foundation Work

Utilities, HVAC and Plumbing

Structural Excavation & Backfill

Formwork & Falsework

Reinforcing Steel & Stressing

Cast in Place Concrete

Structural Steel & Metals

Waterproofing & Sealing

Domestic Water System

Drainage & Sanitary System

HVAC Systems

Building Enclosure

Doors & Hardware

Windows & Louvers

Interior Finishing

Counters & Cabinets

Signs & Displays

Fixed Accessories

Electrical Lighting

External Protection Systems

Qty Units Description Notes

2 each 10kW hydronic unit heaters 34121 BTU/hr

3 each 3.5 kW hydronic unit heaters 11942 BTU/hr

40 m 25mm ND steel piping with 25mm insulation and jacket

14 each 25mm ball type isolation valves (insulated)
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

2 each exterior signage boards 1m x 2m

2 each fire extinguishers in exterior grade cabinets

8 each linear fluorescent lighting for site office

80 m cable

15 m conduit between boiler module and control module

4 each HPS outdoor wallpacks

6 each dual receptacles in site office

Note 3/27/2015:

Dimension

Weight

Photos

Diagram

Layout

Foundation Work

Utilities, HVAC and Plumbing

Structural Excavation & Backfill

Formwork & Falsework

Reinforcing Steel & Stressing

Cast in Place Concrete

Structural Steel & Metals

Waterproofing & Sealing

Domestic Water System

Drainage & Sanitary System

HVAC Systems

Building Enclosure

Doors & Hardware

Windows & Louvers

Interior Finishing

Counters & Cabinets

Signs & Displays

Fixed Accessories
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1160 Building Work - Control Room / Office 1.00 LS

Foundation Work

Utilities, HVAC and Plumbing

Structural Excavation & Backfill

Formwork & Falsework

Reinforcing Steel & Stressing

Cast in Place Concrete

Structural Steel & Metals

Waterproofing & Sealing

Domestic Water System

Drainage & Sanitary System

HVAC Systems

Building Enclosure

Doors & Hardware

Windows & Louvers

Interior Finishing

Counters & Cabinets

Signs & Displays

Fixed Accessories

Electrical Lighting

External Protection Systems

Site Office - prefab building 114,400.00

delivered 

from 

Spruce 

Grove AB

Note 3/27/2015:
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Dimension

Weight

Photos

Diagram

Layout

Foundation Work

Utilities, HVAC and Plumbing

Structural Excavation & Backfill

Formwork & Falsework

Reinforcing Steel & Stressing

Cast in Place Concrete

Structural Steel & Metals

Waterproofing & Sealing

Domestic Water System

Drainage & Sanitary System

HVAC Systems

Building Enclosure

Doors & Hardware

Windows & Louvers

Interior Finishing

Counters & Cabinets

Signs & Displays

Fixed Accessories
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1170
Installation of Mechanical Equipment -  Two vertical LNG Storage Tank 

units 
1.00 LS

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015: Length mm Diam. mm Height mm Weight kg Weight Tonne

Dimension 3,404.00 10,440.00 7,194.00 7.19

Weight

Photos

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1180 Installation of Mechanical Equipment -  Shell and Tube Vaporizer 1.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015: Length mm Width mm Height mm Weight kg Weight Tonne

Dimension 3,200.00 559.00 915.00 5,000.00 5.00

Weight

Photos

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1190 Installation of Mechanical Equipment -  Generator 1.2 - 1.3 MW 1.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015: Length mm Width mm Height mm Weight kg Weight Tonne

Dimension 12,192.00 2,920.00 8,625.00 30,000.00 30.00

Weight

Photos

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1200 Installation of Mechanical Equipment -  Heat Recovery HX 1.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015: Length mm Width mm Height mm Weight kg Weight Tonne

Dimension 0.00 0.00 0.00 2,000.00 2.00

Weight

Photos

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1210 Installation of Mechanical Equipment -  Diesel / Natural Gas Boiler 1.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015: Length mm Width mm Height mm Weight kg Weight lbs Weight Tonne

Dimension 12,192.00 2,438.00 2,591.00 22,679.00 50,000.00 22.68

Weight

Photos

Diagram

Layout



4/15/2015 AmeriCost Infrastructure Estimators, Inc. 2015 | San Francisco・New York | www.americost.com Page 35

AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1220 Installation of Mechanical Equipment - Odorizer Skid 1.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015: Length mm Width mm Height mm Weight kg Weight Tonne

Dimension 953.00 762.00 1,752.00 545.00 0.55

Weight

Photos

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1230 Installation of Mechanical Equipment - Pressure Control Skid 1.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015: Length mm Width mm Height mm Weight kg Weight Tonne

Dimension 0.00 0.00 0.00 2,000.00 2.00

Weight

Photos

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1240 Installation of Mechanical Equipment - Process Piping 1.00 LS

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Heating Loop and Natural Gas Piping

Note 3/27/2015:

Dimension

Weight

Photos

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1250 Installation of Mechanical Equipment - Valves and Pumps 1.00 LS

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015:

Dimension

Weight

Photos

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1260 Installation of Electrical Equipment - Transformer Electrical Switchgear 1.00 EA

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015: Length mm Width mm Height mm Weight kg Weight Tonne

Dimension 0.00 0.00 0.00 20,000.00 20.00

Weight

Photos

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1270 Installation of Electrical Equipment - Controls 1.00 LS

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015:

Dimension

Weight

Photos

Diagram

Layout



4/15/2015 AmeriCost Infrastructure Estimators, Inc. 2015 | San Francisco・New York | www.americost.com Page 41

AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1280
Installation of Electrical Equipment - Wiring, Lighting and Electrical 

Services
1.00 LS

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015:

Dimension

Weight

Photos

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1290 Electrical Distribution System 1.00 LS

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015:

Description

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1300 Electrical Transmission System 1.00 LS

Description

Dimension

Weight

Photos

Diagram

Layout

Suppliers Letter

Supplier Price

Transportation Distance from Source to Site

Transportation Costs

Note 3/27/2015:

Description

Diagram

Layout
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1310 Testing and Start Up 1.00 LS

Testing and Start Up - Mechanical Systems

Testing and Start Up - Electrical Systems

Note 3/27/2015:

Procedure - Specifications - Certification Requirements
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1320 Indirect Costs 1.00 LS

Site Mobilization

Site Supervision

General Expenses

Site Services days men man-day

Travel & Subsistence man-day 90.00 30 2700

Camp 

Demobilization

Worker Incentive Program

Total Labor Hours 20,340.95

Month
Working Days 

per Month

Total Working 

Days 

Working 

Hours per Day

Total Working 

Hours per 

Man

Number of 

Crew-Man

Total Working Days 3.00 22.00 66.00 10.00 660.00 30.82
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1330 1.00 LS
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AE Associated Engineering - Northwest Territories Power Corporation

LNG Generating and Storage Facility - Fort Simpson, NT, Canada

Sections for Quantity Survey and Cost Estimate Class C

Number Section Description

1340
Prevailing Wage Labor including Fringes - excluding Workman's 

Compensation - Average all Trades
51.10 hr

Average on 4/1/15 preliminary 51.10

Total Labor Hours 20,340.95

Total Labor Amount $1,039,593.89
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Appendix H - Updated Quotation 

 

 

 

 





 

NT Energy Corporation 
Combined Heat & Power Project 
Gas Drive Model: PJC1059S‐CHP 
Gas Drive Budget Quotation – Q1160121 
Daryll Lowry 
Ph: (403) 387‐6369 
e‐mail: DLowry@gasdriveglobal.com



 

 
4700 47 Street SE, Calgary, Alberta, T2B 3R1 
   
Phone: 403.387.6300              Email: info@gasdriveglobal.com 
Fax: 403.279.7649                   www.gasdriveglobal.com 

   

Attention:  David Mahon, P.Eng      March 18th 2016 

David Mahon, P.Eng 
Manager, Hydro Development 
NT Energy Corporation 
P 867.766.5090 
F 867.669.3395 
C 867.446.4564 
dmahon@ntenergy.ca 
www.ntenergy.ca 
 

SUBJECT: NT Energy – Natural Gas CHP Container Solution  

                     Gas Drive, PJC1000S-CHP, Budget Quotation Q1160121  
 

 

Mr. Mahon, 
 

Following our recent discussions and meeting, Gas Drive is pleased to submit this first proposal 
for the supply of a GE Jenbacher cogeneration module for your LNG-to-power project.  
 

The model offered in this proposal is the following: 
 

 JMC 320 C85, 600V Low Ambient, natural gas fired cogeneration module rated: 

 1061kw electrical  

 1348kw thermal 
o Offloading and Assembly Option 

The GE Jenbacher cogeneration module as described in the attached documentation will 
provide you with state of the art engine technology for your LNG to power project. GE’s 
Jenbacher gas engine division (www.gejenbacher.com) is one of the world’s leading 
manufacturers of gas-fueled reciprocating engines, packaged generator sets and cogeneration 
units for power generation. It is one of the only companies in the world focusing exclusively on 
gas engine technology. GE´s Jenbacher engines range in power from 0.25 to 9 MW and run on 
either natural gas or a variety of other gases (e.g., biogas, landfill gas, coal mine gas, sewage 
gas, combustible industrial waste gases). Patented combustion systems, engine controls, and 
monitoring enable its power generation plants to meet the highest levels of efficiency, durability, 
and reliability.  
 

Gas Drive, a subsidiary of Enerflex, has been one of Canada’s largest packager and service 
provider of gas engines. Gas Drive is Canada’s GE gas engine distributor and service provider.  
Gas Drive’s commitment is to offer our customers the highest levels of support from the 
engineering phase and throughout the life cycle of the engine. 
 

For any additional information, please do not hesitate to contact me either at (403) 387-6369 or 
via email at DLowry@gasdriveglobal.com. 
 

Sincerely, 

 
Daryll Lowry 
Account Manager 
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Scope of supply: 
 
Engineering and Project Management (of supplied equipment) 

 Electrical engineering 

 Mechanical engineering 

 Controls engineering 

 Project management 
 

Cogeneration Module (1) (Base price) 

 1 of GE Jenbacher’s JMC320 C85@ 600V natural gas module  

 complete with all auxiliary equipment   
o engine controls 
o radiator system  
o heat recovery for jacket water, lube oil and 1ist stage intercooler 
o exhaust heat recovery with bypass 
o silencer 
o gas detectors 
o smoke detectors 
o ventilation system with air intake preheating 
o lube oil system 

 Fully containerized version 

 Delivery of equipment to site, Fort Simpson, NT 

 Commissioning of all supplied equipment 

 Basic Operator training 
 

Electrical and Mechanical Assembly (Option 1) 

 Offloading on slab at site (Slab by others) 

 Assembling of loose shipped roof top equipment 

 Power connection to roof top auxiliaries 

 Insulation of stack and silencer 
 
Exclusions 

 Permitting 

 Civil work 

 LNG storage 

 LNG regasification 

 Natural gas connection between LNG regasification and JMC320  

 Hot water interconnection with existing infrastructure 

 Electrical interconnection with existing facility/grid 
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Picture of the Genset 

 

Picture of the Enclosure (Outside) 

 

 

 

 

 

 

 
 
 

Picture of the Aluminum Trailer for mobile option (Price on request) 
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NT Energy Corporation  

Combined Heat & Power Generation Package  

Gas Drive Q1160121 

March 18, 2016 

1.0 COMMERCIAL SECTION 

CONDITIONS OF SALE 

This offer is subject to Gas Drive Global standard "Conditions of Sale" attached. 

CHANGE MANAGEMENT 

a) Gas Drive Global and the Customer shall each nominate a designated individual who 
has the authority to request and approve change requests. 

b) If a Customer requests a change altering the scope of work offered, the Customer 
shall issue specific written instructions to Gas Drive Global defining clear action 
to be taken.  Gas Drive Global shall be obligated to respond in writing with a 
Change Request/Notice (CRN) highlighting the cost impact, delivery impact, or 
both, to the Customer within five (5) working days.  When not reasonable or 
practical to fulfil this timing, within five (5) working days Gas Drive Global shall 
notify the Customer of planned date of submission. 

c) The Customer, upon receipt of the Change Request/Notice, has a maximum of five 
(5) working days to respond in writing to Gas Drive Global Notice by signing the 
Change Request/Notice approval to proceed or by a decline notification to the 
Notice.  The absence of a written approval by the Customer within five (5) 
working days will result in the cancellation of the Change Request/Notice.  Any 
delay in such response, above give (5) days, will automatically absolve Gas 
Drive Global of its obligation to such extent.  For changes requiring urgent 
attention, Gas Drive Global shall indicate the required approval date, less than 
five (5) working days, on the Change Request/Notice. 

d) Adjustments to the Delivery Schedule or Contract Value are not negotiable.  Such 
adjustments shall be deemed to include all cumulative effect of all Changes 
approved by the Customer. 

FREE ISSUED ITEMS 

All free issued items supplied to Gas Drive Global must be marked with appropriate Gas Drive 

Global project reference information as advised upon project award.  Items delivered without 

proper Gas Drive Global project reference information shall be rejected.  Full description of 

materials including supplied, model number, dimensional drawings, and any other pertinent 
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information as deemed necessary shall be provided in accordance with Gas Drive Global 

project schedule requirements.  Delays in supply of actual goods or information may result in 

cost impact, delivery impact, or both. 

FREE ISSUED ENGINEERING DESIGNS 

All free issued engineering designs specifically related to pressure containing components (i.e. 

vessels and pipe spools) and structural lifting devices that are to be fabricated, tested and/or 

used under the direction of Gas Drive Global, are to be supplied with certified engineering 

drawings and calculations stating the design meets the necessary project and code 

requirements.  Gas Drive Global, at its sole discretion, will validate the mechanical design, 

resulting in cost impact, delivery impact, or both.  In the event the design is deemed unsuitable, 

design will be placed on hold until a mutually acceptable solution is reached.  Design changes 

as a result of this analysis may result in cost impact, delivery impact or both. 

TERMS OF PAYMENT 

Gas Drive Global’s terms of payment for items offered are "Net 30 days" from date of invoice as 

specifically outlined in our conditions of sale, paragraph 6 and below.   

a) The Customer shall nominate a designated individual who has the authority to 
approve invoices for payment at time of contract award. 

b) Upon fulfilling the requirements of payment milestones, as agreed within the 
contract, Gas Drive Global shall submit its invoice and supporting documentation 
(as required). 

c) The Customer, upon receipt of the invoice and supporting documentation (as 
required), has a maximum of five (5) working days to approve the invoice for 
payment.  The absence of written approval by the Customer within five (5) 
working days shall result in the invoice being deemed approved by all parties. 

d) In the event that modifications to the invoice and / or supporting documentation 
(as required) are requested and mutually agreed, Gas Drive Global shall make 
such changes and resubmit.  The effective date of the invoice shall remain as the 
original date of invoice. 

Payment schedule shall be as follows: 

a) 10% upon receipt of order 
b) 25% upon approval of IFA drawings for construction 
c) 35% upon receipt of major equipment. 
d) 25% upon Ready to ship  
e) 5% upon commissioning but in no case later than 90 days after RTS 
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Notes:   

a) Holdbacks will not be permitted on progress invoices. 
b) Interest will be charged at a rate 1.5% per month compounding on all 

holdbacks from original due date to time of payment, without exception. 

CANCELLATION 

The contract shall not be subject to cancellation or delay by the Customer except with the 

written consent of Gas Drive Global.  In the event of cancellation or delay is occasioned by the 

customer, then the Customer shall reimburse Gas Drive Global based on the following 

schedule: 

0 – 30 days 30% of contract value  

30 – 60 days 60% of contract value  

60 – 90 days 90% of contract value   

Over 90 days 100% of contract value   

VALIDITY 

This offer is open for acceptance for thirty (30) days from the date above written.    

DAMAGES 

Gas Drive Global shall not be liable to the Customer for any consequential, indirect or special 

damages whatsoever. 

EXCISE TAXES 

Federal, Provincial Sales Tax and Goods and Services Tax (GST) are not included in the prices 

shown and may be applicable, depending on end use and purchaser's ability to provide 

certification that the above taxes do not apply. 

Any applicable GST will be calculated and charged at the prescribed rates on accepted item(s) 

or portion(s) thereof occurring, including Progress Billings. 

The GST, for your convenience, and any other applicable taxes will be shown separately on 

Invoices. 

THIRD PARTY CONTRACT 

Third Party contractors may be used at Gas Drive Global’s discretion. These third party 

contractors will be bound to the same terms and conditions specified in the purchase order. 
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SHOP INSPECTION 

Gas Drive Global will be pleased to provide assistance to the client’s third party inspector at 

times mutually agreed upon. 

Q.A. MANUAL 

Gas Drive Global is a certified and registered designer/manufacturer of Oil and Gas Power 

Generation Systems.  Our Quality Assurance/Quality Control Manual is available for review at 

all times on our premises, by clients and their appointed representatives. 

DELIVERY 

Delivery is quoted DDP NT Energy site, Ft. Simpson, N.W.T. Lead time is 30 weeks after 

A.R.A.D. 

*ARAD = After receipt of “approved for construction” General Arrangement Drawings 

a) Delivery and timing indicated is based upon engineering, drafting and shop 
workloads as at the date of this Offer and as can be reasonably foreseen for the 
period indicated.  The delivery is subject to confirmation prior to contract award. 

b) Acceptance of this offer will indicate purchaser's acceptance of the major component 
sizing and instrumentation as specifically outlined herein.  To maintain stated 
delivery, Gas Drive Global will proceed with the purchase of pressure vessel 
shells, heads and large nozzles, instrumentation and all other materials and 
components which it feels are critical to the overall delivery.  However, fabrication 
will not proceed without the purchaser's "approved for construction" drawings.   

c) Selection of Alternate and Optional Cost Items will alter the above pricing as shown 
and may also affect delivery indicated. 
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PRICING SUMMARY  
 

Item Description Unit Cost QTY. Totals 

1 Gas Drive, PJC1000S-CHP, Low Ambient, 

Natural Gas, Container Solution 

 1MW 

 600V 

 Continuous Duty Rated 

$1,584,030.00 

CDN +/-15% 

1 $1,584,030.00 

CDN +/-15% 

2 Intercooler, Oil, & Jacket Water Heat 

Recovery System 

Included 1 Included 

3 Exhaust Heat Recovery System Included 1 Included 

4 Shipping to Fort Simpson, N.W.T. Included 1 Included 

5 Engineering and Project Management Included 1 Included 

6 Site Start-up and Commissioning Included 1 Included 

 Total Price  1 $1,584,030.00 

CDN +/-15% 

 

a) Please note that the above price applies only to the items specifically outlined in the 
main body of the Technical Section. 

b) Selection of Alternate and Optional Cost Items will alter the above pricing as shown 
and may also affect delivery indicated. 

c) The above pricing has been quoted in Canadian dollars (CND).  The base price 
above and subsequent optional pricing includes a foreign exchange rate at $1.43 
CAD = $1.00 USD.  Upon receipt of an order, our pricing will be adjusted to 
account for any difference in US exchange rate at date of the purchase order.   

d) The break out prices provided above are for information / clarity only and are not 
provided for ordering separable pieces of equipment. It is our understanding that 
all of the above pieces of equipment will be ordered as a lump sum through a 
single purchase order. 

e) It is Gas Drive Global’s expectation that all equipment will be picked up by the Buyer 
on the Gas Drive Global completion date. This offer does not include additional 
crane costs for Gas Drive Global to move the equipment to a temporary location 
between fabrication completion and final load out. 
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2. ALTERNATIVES & OPTIONS 
 

Item Description Price/Delivery Impact 

1 Off-loading and Mechanical Assembly in Ft. Simpson $125,000.00 CDN +/- 15% 

 

Daryll Lowry 

Power Systems Manager – Western Canada 

 

 
4700 – 47th Street SE 

Calgary, Alberta, T2B 3R1 

Direct: 403.387.6369 

Cell: 403.371.4127  

Main Phone: 403.387.6300 

Fax: 403.279.7649 

Email: dlowry@gasdriveglobal.com  

www.gasdriveglobal.com 

 

 



1. 	 Warranty - Gas Drive Global LP (hereinafter referred to as "Gas Drive")  warrants new products designed, manufactured 
and sold by Gas Drive, separately or as part of packaged equipment to be free of defects in material or workmanship.  This 
warranty is limited in duration for a period of twelve (12) months from the date of initial start-up or eighteen (18) months 
from the date the equipment is ready to ship, whichever comes first. The Customer is responsible for all costs associated 
with the extension of the major equipment OEM warranty including unit preservation prior to and during storage. Failure 
to extend OEM warranty will result in loss of coverage for major equipment.

2. 	 Commissioning - In order to validate full warranty coverage on the equipment, an initial start-up service must be performed 
by an authorized agent of Gas Drive.

3. 	 Repair & Replacement - Gas Drive’s Power Equipment Warranty is limited to repair or replacement of defective parts 
or components. This does not apply if the equipment has been damaged as a result of excessive loading, over or under 
speeding, heating, fire or abnormal combustion, ingestion of foreign materials, inadequate maintenance, misalignment, 
accident, improper installations, improper storage, improper use or any other condition or event not within the control of 
Gas Drive. The warranty on replacement parts or components is limited in duration for a period of twelve (12) months 
from the replacement date or the duration of the original warranty period, whichever is longer. Customer is responsible to 
pay for any equipment and transportation costs to and from the equipment location.  Customer is also responsible to pay 
Gas Drive’s out-of-pocket costs for transportation, lodging and subsistence, as well as travel and premium labour for any 
repairs taking place on-site and/or being performed outside of normal business hours.

4. 	 Third Party Performance Guarantees - Gas Drive’s Power Equipment Warranty includes all performance guarantees 
provided from third party product supplier(s) to Gas Drive wherein that supplier’s product is distributed or resold separately 
or as part of an Gas Drive product. Copies of formal written performance guarantees of third party supplier(s) to Gas Drive 
are available on request.  

5. 	 Limited Warranty - The warranty provided herein by Gas Drive is the sole and exclusive warranty provided to the Customer 
and is in lieu of all other warranties, whether expressed or implied, including those found in the Sale of Goods Act (Alberta). 
Gas Drive is not responsible for any consequential, incidental, indirect or special damages whatsoever. In addition, Gas 
Drive shall not be liable for, including without limitation, lost revenues, downtime, diminished goodwill and damage to, or 
replacement of other equipment and property, whether such damages are consequential, incidental, indirect, special or 
otherwise, Gas Drive is not responsible for any punitive damages that may arise due to damage or loss.

6. 	 Modifications and Repair by Others - Gas Drive shall not be responsible for modifications or repairs made to the 
equipment by others unless Gas Drive authorizes such actions in writing prior to the time such modifications or repairs 
are made. Such modifications and repairs made by other than Gas Drive shall, unless authorized by Gas Drive, void Gas 
Drive’s Power Equipment Warranty on the equipment.

7. 	 Transferability - Subject to Gas Drive’s approval, which shall not unreasonably be withheld, Gas Drive’s Power Equipment 
Warranty may be transferred to subsequent owners within the original warranty period.

8. 	 Claims - All warranty claims must be filed with Gas Drive in writing within thirty (30) days after the claim arises.

9.	 Unit Storage - Gas Drive’s Power Equipment Warranty specifically excludes damage, deterioration and theft as a result 
of equipment storage regardless of storage location. The Customer will be responsible to ensure that the unit is properly 
stored and the equipment properly secured, protected and preserved. Damage due to water ingress, rust, dust, debris or 
improper security will not be covered by the Power Equipment Warranty.

10. 	Free-Issued and Customer-Issued Equipment - Gas Drive’s Power Equipment Warranty specifically excludes 
coverage on all parts not purchased by Gas Drive and specifically excludes all parts free-issued by the Customer or 
others. The Customer will be responsible for all performance issues, incidental, direct and indirect damages caused by  
free-issued components.

GDpew-September 2011

power Equipment warrantygas drive
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GAS DRIVE TERMS AND CONDITIONS OF SALE 

1. Quotation and Contract - The quotation from Gas Drive Global LP (hereinafter referred to as "Gas Drive"), 

is the document to which these terms and conditions are attached and apply. Other documents which are 

now or may be attached to or form part of the quotation, including addenda, specifications and drawings, 

and these terms and conditions, form an integral part of the quotation and resulting contract for the 

provision of parts or service to the Customer. 

 

2. Conflicting Terms - These terms and conditions take priority over any conflicting terms of any contract or 

order issued, or other document forming part of the contract between the parties. No modifications of any 

order accepted by Gas Drive or these terms and conditions of sale shall be binding on Gas Drive unless 

specifically modified in writing and signed by an authorized representative of Gas Drive. All communications 

written and verbal, between the parties hereto with reference to the subject of the sale prior to the date of 

its acceptance are merged herein and this contract shall constitute the sole and entire agreement and 

contract between the parties as to the subject matter thereof. 

 

3. Price - The final price for the sale of the goods or services shall be Gas Drive’s quoted price as adjusted for 

any changes in scope or supply. The price is exclusive of all applicable Federal and Provincial custom tariffs, 

duties, sales taxes, value added taxes and other direct and similar taxes of every nature and kind 

whatsoever imposed. The risk of foreign currency exchange fluctuations in the cost of supplying parts or 

shall be passed on to and assumed by the Customer. 

 

4. Payment - Terms of payment shall be net cash within 30 days from the date of invoice, unless otherwise 

stated in the invoice. Invoices will be issued upon provision of service and/or upon each shipment of parts 

from the f.o.b. point. No holdbacks are applicable after delivery unless otherwise agreed to in writing by 

both parties. Payments not received by the due date shall be subject to interest at the prevailing rate on the 

outstanding balance until payment is received, plus any expenses incurred by Gas Drive in collecting 

overdue amounts. 

 

5. Warranty - Gas Drive Service, warrants parts, rebuilt parts and service provided by Gas Drive to be free of 

defects in material or workmanship. This warranty is limited to the details put fourth in this quotation 

 

5.1 Repair & Replacement - Gas Drive’s Parts and Services Warranty is limited to the repair or replacement 

of defective parts or components at Gas Drive’s nearest repair facility. The warranty on replacement parts 

or services is limited in duration for a period of 90 days from the replacement date or the duration of the 

original warranty period, whichever is longer. Customer is responsible to pay for any transportation costs to 

and from a Gas Drive repair facility. Customer is also responsible to pay Gas Drive’s out-of-pocket costs for 

transportation, lodging and subsistence, as well as additional and premium labor for any repairs taking place 

at other than a Gas Drive repair facility and/or being performed outside of normal business hours. 

 

5.2 Repairs Not Covered - This Warranty shall not apply to a rebuilt engine or power unit and any rebuilt 

parts used therein which in the opinion of Gas Drive have been damaged as a result of excessive loading, 

over or under speeding, heating, fire or abnormal combustion, ingestion of foreign materials, inadequate 
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maintenance, misalignment, accident, improper installations, improper storage, improper use or any other 

condition or event not within the control of Gas Drive. Engine failures caused 

by REGROUND or CHROME PLATED crankshafts or failures caused by fatigue or outside force misalignment 

with other equipment are not covered by this Warranty. This Warranty does not obligate Gas Drive to 

provide “tune-up service” for any rebuilt engine or power unit. 

 

5.3 Limited Warranty - The warranty provided herein by Gas Drive is the sole and exclusive warranty 

provided to theCustomer and is in lieu of all other warranties, whether expressed or implied, including 

those found in the Sale of Goods Act (Alberta). Gas Drive is not responsible for any consequential, 

incidental, indirect or special damages whatsoever. In addition, Gas Drive shall not be liable for, including 

without limitation, lost revenues, downtime, diminished goodwill and damage to, or replacement of other 

equipment and property whether such damages are consequential, incidental, indirect, special or 

otherwise. Gas Drive is not responsible for any punitive damages that may arise due to damage or loss. 

 

5.4 Modifications and Repair by Others - Gas Drive shall not be responsible for modifications or repairs 

made by others unless Gas Drive authorizes such actions in writing prior to the time such modifications or 

repairs are made. Such modifications and repairs made by other than Gas Drive shall, unless authorized by 

Gas Drive, void Gas Drive’s Parts and Services Warranty on the equipment. 

 

5.5 Claims - All warranty claims must be filed with Gas Drive in writing within thirty (30) days after the claim 

arises. 

 

6. Security Interest - The parts shall remain the property of Gas Drive until the price is fully paid, and the 

Customer hereby grants to Gas Drive a security interest in the parts (and all proceeds thereof) to secure the 

Customer’s obligation to pay for the parts. Until the price of the parts is paid in full, the Customer 

covenants: (a) to keep the parts (or any proceeds thereof) free and clear of all security interests, mortgages, 

charges, liens and other encumbrances except as hereafter approved in writing by Gas Drive prior to their 

creation or assumption; (b) to pay Gas Drive all reasonable costs and expenses incurred in 

connection with enforcing Gas Drive security interests in the parts, or any other remedies which Gas Drive is 

entitled to exercise; and (c) not to sell, lease or otherwise dispose of the parts or any proceeds thereof, 

without prior written consent of Gas Drive. The parts shall be entirely at the Customer’s risk and will be 

insured by the Customer with all loss payable to Gas Drive, between the date of notification of readiness for 

delivery by Gas Drive, and the date of full payment. In the event of default of any payment, the unpaid 

balance of the price shall become due and payable immediately, and Gas Drive may enter the premises 

where the parts are located and repossess them without further demand, and may resell them 

notwithstanding that a part of the price may have been paid. In the event of any such default, Gas Drive will 

be entitled to exercise any additional rights and remedies available to it at law, or in equity, or under the 

Personal Property Security Act of Alberta, or otherwise arising. The Customer waives the benefit of any laws 

which restrict Gas Drive from exercising the remedies outlined herein and waives its right to receive a copy 

of a financing statement, financing change statement, or verification statement relating to the security 

interest granted herein. 
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7. Delivery and Completion - Delivery and completion dates in the quotation are approximate only and are 

subject to confirmation by Gas Drive within fifteen (15) days of time of order. Gas Drive may adjust delivery 

dates in its sole and unfettered discretion if, at any time during the currency of the contract, Gas Drive does 

not receive from the Customer in a timely fashion, all necessary information with respect to the parts or 

services. Upon notification of readiness to ship by Gas Drive, any delay of Customer in accepting delivery 

shall cause storage charges for Customer’s account. If any parts are shipped in error, then Gas Drive’s sole 

liability to Customer is to ship correct parts or material f.o.b. original point of shipment as soon as such 

parts or material is available. This is Gas Drive’s sole remedy for any mis-shipment. 

 

8. Substitutions and Additions - In the event that any drawings or specifications do not specify parts and/or 

specific services, Gas Drive shall be at liberty to utilize such materials and methods as it may deem 

advisable, consistent with reasonable industry practices. Any costs associated with additions, deletions or 

revisions to Gas Drive normal design required by local codes or their application or interpretation shall be 

for the Customer’s account. 

 

9. Intellectual Property - All right, title and interest in and to any intellectual property disclosed by, 

embedded in or necessary for the operation of the parts shall at all times remain with Gas Drive and its 

suppliers and Customer shall acquire no right whatsoever to all or any part of such intellectual property 

except the right to use same in connection with the operation of the parts. 

 

10. Force Majeure - Failure on the part of Gas Drive to perform any contract of sale or deliver the services 

thereunder on or about the required date shall not constitute default, or give rise to a claim for damages if 

caused by Force Majeure. Force Majeure includes acts of God, strikes, lockouts or other significant industrial 

disturbances, sabotage, fire, civil disturbances, explosions, breakage of or accidents to machinery, inability 

to obtain the necessary materials, parts or equipment, any legislative, administrative or judicial restrictions, 

road conditions, weather, or any other act, omission or event outside the control of Gas Drive, which could 

not have been prevented by the exercise of due diligence by Gas Drive. Gas Drive shall advise the Customer 

of any difficulty in performing under the contract by reason of Force Majeure and the parties shall agree to 

either cancel the contract as provided in Clause 10 or complete the contract with such adjustments as are 

reasonably compelled by the Force Majeure. 

 

11. Cancellation and Delay - The contract shall not be subject to cancellation or delay by the Customer 

except with the written consent of Gas Drive. Customer’s cancellation of contract is subject to a cancellation 

charge of 10% of the total price of the contract, plus Gas Drive’s actual expenses to which Gas Drive has 

become committed for fulfilment of the contract before notice of cancellation is received. In the event 

cancellation or delay is occasioned by the Customer, then the Customer shall indemnify and save harmless 

Gas Drive from all direct and indirect costs, losses, liabilities and commitments, including 

loss of profit arising from the cancellation or delay. 

 

12. Damages - Subject to the balance of the provisions of this clause, Gas Drive shall only be liable for the 

cost of replacement of any defective parts or services provided under this contract. Gas Drive shall not be 

liable to the Customer for any consequential, indirect or special damages whatsoever. In addition, Gas Drive 

shall not be liable for, including without limitation, loss of profits or revenue, loss of use of equipment and 
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facilities, and claims by or payments to customers, suppliers or other parties who have a relationship with 

the Customer, whether such damages are consequential, indirect, special or 

otherwise. The disclaimer applies to consequential, indirect or special damages based upon any cause of 

action whatever asserted against Gas Drive including causes of action arising out of any breach of warranty, 

express or implied, guarantee, product liability, negligence, tort, or any other cause pertaining to the 

performance or non-performance of this contract by Gas Drive. Gas Drive shall not be responsible for losses 

or damages arising out of the negligence of the Customer, its employees, agents or third party contractors. 

In no event will Gas Drive’s maximum liability to the Customer in connection with this contract, including 

without limitation resulting from breach of contract or any other performance or non-performance of this 

contract, exceed the aggregate amount of the price paid to Gas Drive for the parts or services provided 

hereunder. 

 

13. Applicable Laws and Forum - This contract shall be interpreted in accordance with and shall be 

governed by the laws of the Province of Alberta, and the parties agree that any disputes hereunder or with 

respect to this quotation or the resulting contract between the parties shall be determined exclusively by 

the Courts in the Province of Alberta, and the parties hereby expressly attorn to the exclusive jurisdiction of 

the Courts in the Province of Alberta.  

 

PRIVACY NOTICE: By requesting Gas Drive’s products and services, or by supplying products and services to 

Gas Drive, you hereby consent to the collection, use and disclosure of your personal information for the 

purposes described in GasDrive’s External Privacy Policy including for the purpose of providing the products 

and services described in this document. For further information, please refer to Gas Drive’s External 

Privacy Policy or Contact Gas Drive Privacy Officer by phone (403) 387- 6300 
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Limited Warranty on New GE Jenbacher Equipment 
 
This Limited Warranty on New GE Jenbacher Equipment applies to the first retail purchaser and subsequent owners during the 
Warranty Period of new GE Jenbacher Engine Generator Sets (the “Equipment”).  
 
Provided that the Customer, within ten (10) days of occurrence of the defect and prior to expiration of the Warranty Period, 
gives notice of defects and the customer makes the Equipment available promptly for correction, the GE Jenbacher GmbH & Co 
OHG (the “Manufacturer”) warrants that the Equipment shall be free and clear of defects of material and workmanship during 
the Warranty Period.  
 
The Warranty Period for the Equipment shall be twelve (12) months after start up and commissioning or eight thousand (8,000) 
operating hours or a maximum of eighteen (18) months after delivery Ex Works, Manufacturer’s Jenbach, Austria facility 
(Incoterms 2000), whichever is earliest (the “Warranty Period”).  
 
Warranty repairs must be requested from an authorized GE Jenbacher distributor or service center during the Warranty Period. 
The Customer must allow a reasonable time to perform necessary warranty repairs.  
 
If the Equipment or part thereof fails to meet the foregoing warranty against defects in material and workmanship, and if 
Customer complies with the provisions of this Warranty, Manufacturer, shall at its sole option, repair or replace any defective or 
damaged part that gave rise to the warranty claim.  In making any warranty claim, Customer shall: (i) complete a Warranty 
Claim in the form attached as Appendix A; and (ii) notify Manufacturer [or Manufacturer’s authorized service provider] of the 
defect within ten (10) days of occurrence of the defect and prior to expiration of the Warranty Period.  Any repaired or replaced 
part furnished under this warranty shall (i) carry the remaining portion of the Warranty Period set forth herein and shall not 
result in a new warranty period, and (ii) be in accordance with the terms and conditions set forth herein. 
 
Manufacturer may require that the failed Equipment or component be returned to the Manufacturer’s factory or other 
designated location for inspection and/or failure analysis.  In such event, Manufacturer will provide Customer a Return 
Authorization, and Customer shall, at its sole cost and expense, return the failed Equipment or component to Manufacturer as 
directed on the Return Authorization.  Shipment of the defective or failed Equipment or component must commence within 
fourteen (14) days after the Return Authorization is provided to Customer.  If the defective or failed Equipment or component is 
not received by Manufacturer within twenty-eight (28) days after the Return Authorization is provided to Customer, Customer 
will be invoiced for the replacement Equipment or component at full price.  Customer shall pay all transportation, freight, duties, 
tariffs, taxes and any other special charges in connection with the Equipment or parts returned to Manufacturer or its 
authorized repair facility for repair or replacement. 
 
Any repaired or replaced part furnished under this Warranty shall (i) carry the remaining portion of the original Warranty Period 
set forth herein and shall not result in a new Warranty Period, and (ii) be in accordance with the terms and conditions set forth 
herein.  
 
This Warranty shall not cover defects of or damage to the delivered Equipment, which are due to:  

(1) Normal wear and tear on parts whose normal life expectancy is less than the Warranty Period 
(2) Improper assembly or maintenance, negligence or other improper application by Customer 
(3) Type and quality of fuel beyond GE J TI 1000-0300 
(4) Detrimental air inlet conditions or erosion, corrosion or material deposits from fluids. 

 
Supplies and maintenance materials, such as filters (including inlet air filters), greases, lubricants, sensors, fuses, thermocouples, 
gauges, switches, light bulbs, and so forth, are excluded from this Warranty.  
 
Service supplies such as coolant, oil, and filters not reusable due to needed warranty repairs shall not be covered by this 
Warranty.    
Labor or rigging costs to gain access to or replace the Equipment, including removal and installation of items, materials, 
components, or structures are not covered by this Warranty.  
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Customer’s right to claim warranty are further conditioned upon: 

(1) Appropriate storage, installation, operation and maintenance/repair of the delivered Equipment by Customer and any 
authorized third party, in accordance with operation instruction manuals (including revisions thereto) provided by the 
Company and/or its subcontractors or suppliers, as applicable (including any required warranty preservation services in 
the event of long term storage) (e.g. Technical Instructions, TA 1100-0110);   

(2) Signing of the Equipment Acceptance Report;   
(3) Proper satisfaction by Customer of all contractual obligations, including but not limited to, all payment obligations; and 
(4) Written notice of defects (Warranty Report).  The Customer shall provide proper records of operation and maintenance 

during the warranty period. These records shall be submitted to the Company upon its request. 
 
In no event, whether as a result of breach of contract, warranty, indemnity, tort (including negligence), strict liability, or 
otherwise, shall the Manufacturer be liable for loss of profit or revenues, loss of use of the Equipment or any associated 
equipment, cost of capital, cost of substitute equipment, facilities, services or replacement power, downtime costs, fines or 
penalties charged to Customer for failure to meet permits, or for any special, consequential, incidental, indirect or exemplary 
damages. 
 
The preceding paragraphs of this Article set forth the sole and exclusive remedies for all claims based on failure of or defect in 
the Equipment and services provided under this Agreement, whether the failure or defect arises before, during or after the 
Warranty Period and whether a claim, however instituted, is based on contract, indemnity, warranty, tort (including negligence), 
strict liability or otherwise.  The foregoing warranties are exclusive and are in lieu of all other warranties and guarantees 
whether written, oral, implied or statutory.  NO IMPLIED STATUTORY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE SHALL APPLY. 
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Appendix A 
Form of Warranty Claim 

ALL APPLICABLE ITEMS MUST BE COMPLETED 
 

All of the information required on this Warranty Claim must be supplied with each warranty claim in 
order for the claim to be considered.   
 
CLAIM DATE:   EQUIPMENT FAILURE DATE:   
 
EQUIPMENT PURCHASED FROM: ________________________________  
 
CUSTOMER NAME AND ADDRESS:   
   
   
CONTACT PERSON:   
PHONE NUMBER:   
FAX NUMBER:   
E-MAIL ADDRESS:   
 
CUSTOMER NAME:    
ADDRESS/LOCATION:    
 
PRODUCT MODEL:   
PRODUCT SERIAL NUMBER:   
OPERATING HOURS ON THE ENGINE:   
OPERATING HOURS ON THE COMPONENT:   
 
GE PART NUMBER:   
SERIAL NUMBER:   
COMPONENT DESCRIPTION:   
COMPONENT INSTALLED LOCATION (IF APPLICABLE):   
 
DESCRIPTION OF FAILURE (SUFFICIENT TO DEMONSTRATE AN EQUIPMENT DEFECT):   
  
  
  
  
  
  
 
DATE OF EQUIPMENT PURCHASE:   
INVOICE NUMBER FOR PURCHASE:   

OR PURCHASE ORDER NUMBER:   
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Schedules and Progress Reports

SCH01

Fabrication/Production Schedule

Schedule in GANTT form, showing: design, manufacture, inspection, testing and delivery of all equipment, 
materials and components to be delivered.
- Earliest and latest completion dates to be entered.
- Once agreed with Purchaser, the "planned" dates should not change without prior approval by purchaser.
- Progress to date to be shown against each activity.
- Procurement and delivery of major vendor-supplied items to be included.
- Schedule to show calendar dates.

4 As Required As Required As Required

SCH02

Progress Report

Reports to be submitted on an agreed upon day of each week giving:
   - Activities to be completed this week, and total % complete by week's end.
   - Activities planned for the following week.
   - Issues encountered and corrective actions planned to address them.
   - Areas where the customer is delaying project progress.
   - Confirmation of the project meeting the target delivery date.  If this is not possible, then the revised 
delivery date will be given.
   - Earliest and latest completion dates to be entered.
   - Once agreed with Purchaser, the "planned" dates should not change without prior approval by purchaser.
   - Progress to date to be shown against each activity.
   - Procurement and delivery of major vendor-supplied items to be included.
   - Schedule to show calendar dates.
   - Tracking of all customer initiated changes.

Weekly As Required As Required As Required

Change Order Requests

CO01

Change Order Requests
Must include the project number, the reason for the change, the plan to execute the change in detail, the 
cost to the customer for the change order, a location for approval signature, and the contact details of the 
Gas Drive project manager.  All change orders, when accepted, must be signed and dated by the customer.

As Required As Required As Required As Required

Building Drawings and Details

BD01

General Arrangment Drawings

Must show exterior from all sides, an overhead view, and at least one angled overhead view.  Must also show 
interior general layout, including all major equipment, and a cable tray to confirm cable entry.  Must include 
as a minimum:
   - All pertinent exterior dimensions, including heights from the bottom of the skid, and from the top of the 
skid to the:
      - Bottom of the eave, the peak of the roof, and the highest point of the package (if this is an enclosed 
genset).
      - The top of the cooler.
      - The top of the genset (if this is not an enclosed genset).
   - Must show center of gravity from front, side, and top.
   - Must show weights of all sections.
   - Must show lifting points.

4 4 10 Incl. in O&M

BD02
3D Drawings

Must show exterior from all sides in 3D, along with an overhead view, and at least one angled overhead 
view.  Must also show interior general layout, including all major equipment, and a cable tray to confirm 
cable entry.

4 4 10 Incl. in O&M

BD03
Crane Support, Rail, and Beam Drawings

Must show the crane in assembled format, as well as detail the vertical and horizontal supports separately.  
Must indicate bracing and bolting locations, as well as detail weights of the crane system, and maximum 
allowable lifting weight.

4 4 10 Incl. in O&M

BD04

Crane Data Sheets

Must supply manufacture data sheet, indicating the following as a minimum:
   - Type of crane trolley
   - Method of operation of the crane
   - Method of movement of the crane
   - Maximum lifting capability of crane

4 IFI 4 Incl. in O&M

Process Drawings and Details

PDD01

Process and Instrumentation Diagrams (P&IDs)

P&IDs to show as a minimum:
   - All relevant components to the operation of the genset(s) and, if applicable, the skid/enclosure/building 
that houses it.
   - Venting/draining details of all relevant equipment.
   - Relief requirements, including all PSVs.
   - Block/Check valves.
   - Slope of tubing lines.
   - All applicable upper and lower limits of vessels/piping.
   - Applicable upper and lower shutdown limits.
   - Process and utility flows, with direction clearly indicated.

6 2 10 Incl. in O&M

PDD02

Fluid Capactity Details

Fill requirements for all major equipment to be shown, including:
   - Fill volume of coolant system to be provided.
   - Fill volume of oil system to be provided, indicating the fill volume of:
      - Fresh oil make-up tanks.
      - Waste oil containment tank (where applicable).

RTS - 2 RTS - 2 RTS - 2 Incl. in O&M

Electrical and Control Drawings

EC01

Single Line Drawings

Shows the electrical power circuits and the control circuits.  Including:
   - Overall System with Generators, Switchgear, MCC, Distribution Panel, 480V/120/208V loads.
   - Generator and MCC supply cable information.
   - NGR Connection details.
   - Protection devices, their ratings, and their connection locations.
   - Equipment descriptions and ratings.

4 4 10 Incl. in O&M

EC02

AC Schematic/Three Line Diagram

Shows all AC electrical devices, connection points, monitoring equipment, and wire details in a visual format.  
Must include as a minimum:
   - All generator cable connections.
   - All cooler motor control points and the related electrical schematic.
   - All AC operated accessories and their related schematics, including battery chargers, hotstarts, pumps, 
heaters, etc.
   - All NGR connection details and schematic.

6 2 10 Incl. in O&M

EC03

24VDC Distribution Schematic

Shows all DC electrical devices, connection points, monitoring equipment, and wire details in a visual format.  
Must include as a minimum:
   - All battery chargers and their connections to the AC system as well as the DC system.
   - Starters, pre/post-lube devices, batteries, etc.

6 2 10 Incl. in O&M

Submittal Schedule

*Durations given are based on typical engineering and design loading and as such, they are subject to change.  Changes in the durations will be communicated when impact 
is determined.
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EC04

Generator Control Schematics

Clearly shows the front, side, and back of the panel.  Also shows the interior of the panel, detailing as a 
minimum:
   - All low voltage 24VDC controls.
   - All voltage and current sensing power measurement devices.
   - Front of the panel operator control points, including the HMI (where applicable), the breaker switches, the 
start/stop controls, and any accessories that are installed on the front of the panel (NGR, T/C reader, etc).  
Customer interface points should also be noted, indicating location, type of connection, and purpose of 
connection point.
   - Inside of the front door, showing the wiring routes of all connected devices, and clearly indicating all cable 
trays and wire numbers.  Customer interface points should also be noted, indicating location, type of 
connection, and purpose of connection point.
   - Inside of the cabinet.  Clearly showing all installed components, referencing the appropriate tag numbers 
from the BOM.  Also indicating all wire paths and wire numbers, along with cable trays.  Customer interface 
points should also be noted, indicating location, type of connection, and purpose of connection point.
   - Circuit breaker(s).  Clearly detailing the location of the circuit breaker(s) and adherence to space 
requirements.  Circuit breaker operating parameters should also be detailed.
   - Back of the cabinet.  Clearly showing the busbar location, tie in points, and operating parameters.  Cable 
routing for generator connection side, and service connection side should also be shown.

- All segregated equipment should be shown as such, to confirm that adherence to applicable electrical codes 
has been maintained.

4 4 10 Incl. in O&M

EC05

Control Philosophy
This will detail in writing the narrative of the controls philosophy.  It will include as a minimum:
   - Normal start-up and shut-down sequences.
   - Input and output signals, which detail the expected values.
   - All alarm and shut-down signal settings.
   - Display information, operational information, and alarm/shut-down notification information.

4 2 8 Incl. in O&M

EC06

Building Electrical/House Power

Clearly shows the locations of all major electrical equipment in a visualized representation of the genset 
package, detailing as a minimum:
   - Interconnection junction boxes, cooler motor controls, switchgear, MCC, loadbank controls, light 
switches, thermostats, building fan controls, receptacles, etc.
   - Interior/exterior lighting locations.
   - Panel schedule.
   - Electrical device layout.
   - All electrical systems related to the HVAC system, tagged in accordance to the P&IDs, with appropriate 
manufacturer and model information.

4 4 10 Incl. in O&M

EC07

Interconnection Drawings

Clearly indicate, in block diagram format, all electrical equipment and the cables connecting them.  Must 
show, as a minimum:
   - Cable sizes, and numbers.
   - Terminal block numbers on either end of the cables.
   - Number of conductors at either end of the cables.

- All cables that are NOT in the supplier's scope of supply must be clearly identified for the customer's 
reference.

4 4 10 Incl. in O&M

EC08

Junction Box/Control Panel Detailed Design

Clearly shows the front, side, and back of the junction boxes and/or accessory control panels.  Also shows the 
interior of the panel, detailing as a minimum:
   - Front of the panel, detailing indicators, operator control points, handles, etc.
   - Interior of the panel, detailing wiring/component layout and parts specs.
   - Indicates wiring and termination wiring.

6 2 10 Incl. in O&M

EC09

I/O Schedule / RATS List and Instrument Index

Indicates all devices on the engine and alternator, which have set points/P&ID tags.  Must include as a 
minimum:
   - The I/O type of the item.
   - Unit of measurement.
   - Alarm and shutdown set points, including HH/H/L/LL.

6 2 10 Incl. in O&M

Mechanical Drawings

MD01

Suggested Skid Support Locations

Must show topographical view of the main support skid, with building and major components removed, so as 
to provide and unobstructed view of the minimum recommended support locations.  Must also include:
   - Weights of all major components.
   - Weight of completed building.
   - Differentiation between various types of supports (General support point/Split skid support point/Bridged 
support point)

4 IFI 4 Incl. in O&M

MD02

Building Structural Drawings

Must detail the structure of the building, and include as a minimum, the following:
   - Structural analysis.
   - Load calculations.
   - Wall design and support.
   - Locations of doors/fans/louvers.
   - Height of walls.
   - Design of roof.
   - Slope of roof.
   - Ridge vent details, where applicable.

6 IFI 6 Incl. in O&M

MD03

Weight Report

Must detail the weights of all major equipment, including as a minimum:
   - Engine
   - Alternator
   - Genset skid
   - Main support skid
   - Cooler
   - Controls
   - Fresh/waste fluid tanks
   - Building
   - Silencer
   - Catalyst (where applicable)
   - Crane Rails and Crane
   - Major accessory equipment, including as a minimum:
      - Hotstarts
      - HVAC

- Dry and wet weights must be indicated, where applicable.

6 IFI 6 Incl. in O&M

Misc. Equpiment Drawings and Data 
Sheets

ME01
Cooler Power Requirement Data Sheets

Must supply manufacture data sheet, indicating electrical or mechanical power draw of the motor that will 
be utilized to turn the cooler blades. 4 IFI 4 Incl. in O&M

ME02

Cooler Curve and Performance Data Sheets

Must supply manufacture data sheet, indicating the following as a minimum:
   - Cooling properties of the radiator.
   - Size, and weight of the radiator.
   - Number of fan blades.
   - Available pitch range of the fan blades.
   - Tip speed of the fan blades.
   - Sound level and sound pressure level of the cooler system.
   - Anticipated ambient operating and cooling capabilities, along with maximum capabilities.

4 IFI 4 Incl. in O&M

ME03

Silencer Data Sheets

Must supply manufacture data sheet, indicating the following as a minimum:
   - Size, shape, and material the silencer will be made of.
   - Weight of the silencer.
   - Inlet and exhaust locations, size, and bolting pattern.
   - Sound suppression capabilities and suppression curve.

4 IFI 4 Incl. in O&M

ME04
Heater Data Sheets

Must supply manufacture data sheet, indicating the following as a minimum:
   - Size, shape, and output of the heater. 4 IFI 4 Incl. in O&M

Procedures and Plans
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P01

Inspection and Test Plan

Must be specific to each project.  Although the ITP can be derived from a template, it must be tailored to the 
needs of the project that it will be used on.  The ITP must include, as a minimum:
   - Major test/inspection points throughout the project, as determined by Gas Drive and/or the customer.
   - A brief description of the work that has been completed and is to be reviewed at this test/inspection point.
   - A column for each representative (Gas Drive/Customer/Inspector/etc).
   - The action required at each test/inspection point, as determined by Gas Drive or by the customer 
(Witness/Hold/Review/Inform/etc).
   - A space for sign off of each of the required representatives.

4 IFI 4 Incl. in O&M

P02
Factory Acceptance Test Plan/Procedure

Must be specific to each project.  Although the FAT Plan can be derived from the existing template, it must be 
tailored to the needs of the project that it will be used on. 4 IFI 4 Incl. in O&M

P03
Lifting Diagram/Procedure Must show an exterior view of the genset package, highlighting the lifting points, as installed.  Must indicate 

center of gravity, total weight to be expected, and whether specialized rigging will be required.
RTS-4 IFI RTS-4 Incl. in O&M

P04

Reassembly Diagram/Procedure

Must detail visually and in writing, all of the required elements to reattach/reinstall the completed unit at its 
delivered-to location, following acceptance by the customer.  Must include, as a minimum:
   - All flanges/wires/tubing to be reconnected.
   - All required structural connection details.
   - Any building/flashing details that must be adhered to during reassembly.
   - Methods for alignment between surfaces.
   - Reassembly details for cranes (where applicable).
   - All recommended methods for inspecting the quality of reassembly.

RTS-4 IFI RTS-4 Incl. in O&M

Records and Certificates

RC01

BOM

Must show all items to be purchased for the purpose of fabrication of the approved unit and its 
enclosure/building, when applicable.  Details must include:
   - Manufacturer name and model number(s).
   - Essential item catalogue description must be shown.
   - Ratings/Ranges must be shown.
   - Control inputs and outputs must be described.

- All items indicated on the P&IDs must be clearly shown, and identified with their appropriate tag numbers. 
- Shipped Loose items must be clearly identified where applicable.

6 2 10 Incl. in O&M

RC02
Detailed Parts List/Cut Sheets

Manufacturer cut sheets and/or data sheets for all purchased items, as listed in the BOM.  To be provided 
after purchasing has occurred. Incl. in O&M IFI Incl. in O&M Incl. in O&M

RC03
CSA Inspection Results/Details

Must include a copy of the completed CSA inspection form, as provided by the selected CSA representative. RTS-2 RTS-2 RTS-2 Incl. in O&M

RC06

Factory Acceptance Test Results
Must include copies of all Factory Acceptance Test Results, following the performance of the Factory 
Acceptance Testing.  The results must be provided to the customer immediately after testing, for review and 
acceptance.  The applicable testing sections must be completed fully and recorded in a legible manner.

Incl. in O&M IFI Incl. in O&M Incl. in O&M

RC07

Operation and Maintenance Manual

This document must contain all applicable O&M data of all components supplied to the customer, as per the 
agreement of scope, outlined in the bid and the purchase order.  The document must include, as a minimum:
   - A logical and clear table of contents.
   - All O&M details, as provided by the manufacturers of the equipment in question.  These documents must 
detail the operating procedures for start-up, shutdown, steady state operation, emergency conditions, as 
well as the operating parameters of each component.
   - All data sheets, drawings, connection diagrams, weight details, and pertinent manufacturer information.
   - Copies of all As-Built drawings and details, as submitted to the customer.
   - Copies of the nameplate information of all major equipment.
   - Contact information of local Gas Drive service branches.
   - A copy of the 2-year spare parts list, if applicable.

RTS+2 IFI RTS+2 RTS+2

RC08

Recommended 2-Year Spare Parts List
This list, to be provided by Gas Drive to the customer, will detail the recommended spare parts required for 2-
years of operation of the item(s) purchased by the customer.  This will be a comprehensive list, detailing 
manufacture names, model numbers, and quantities required.

Incl. in O&M IFI Incl. in O&M Incl. in O&M
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Technical Description 

Cogeneration Unit-Container 

JMC 320 GS-N.L 

with Island Operation 
no special Grid Code 
 

NT Energy Corporation 
Gas Drive Budget Quotation Q1160121  

 

 
 

Electrical output 1061 kW el. 
 

Thermal output 1348 kW 
 

Emission values  
NOx < 500 mg/Nm³ (5% O2) 

  

  

Standard rating of the engines is for an installation at an altitude 300 m and an air intake temperature 32 C (T1).  At T1 > 

32 C, a deration of 1.2%/C will occur to a temperature of 45 C.  At temperature >45 C, a deration of 2%/C will occur 
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0.01 Technical Data (container) __________________________________________ 5 
Main dimensions and weights (container) 6 
Connections 6 
Output / fuel consumption 6 

0.02 Technical data of engine ___________________________________________ 7 
Thermal energy balance 7 
Exhaust gas data 7 
Combustion air data 7 
Sound pressure level 8 
Sound power level 8 

0.03 Technical data of generator _________________________________________ 9 
Reactance and time constants (saturated) 9 

0.04 Technical data of heat recovery ____________________________________ 10 
General data - Hot water circuit 10 
General data - Cooling water circuit 10 
Exhaust gas heat exchanger 10 

connection variant 1Kc _______________________________________________ 11 

0.10 Technical parameters_____________________________________________ 12 

1.00 Scope of supply - module _________________________________________ 13 

1.01 Spark ignited gas engine __________________________________________ 13 

1.01.01 Engine design ________________________________________________ 14 

1.01.04 Standard tools (per installation)__________________________________ 15 

1.02 Generator-low voltage ____________________________________________ 15 

1.03 Module accessories ______________________________________________ 18 

1.03.01 Engine jacket water system _____________________________________ 19 

1.03.02 Automatic lube oil replenishing system incl. extension tank __________ 19 

1.04 Heat recovery ___________________________________________________ 19 

1.05.01 Gas train <500mbar ____________________________________________ 20 
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0.01 Technical Data (container) 

Data at:    Full 

load 

Part Load  

Fuel gas LHV  kWh/Nm³  9.5    

    100% 75% 50%

        

Energy input  kW [2] 2,715 2,109 1,503  

Gas volume  Nm³/h *) 286 222 158  

Mechanical output  kW [1] 1,095 821 548  

Electrical output  kW el. [4] 1,061 796 528  

Recoverable thermal output        

~ Intercooler 1st stage  kW  169 57 14  

~ Lube oil  kW  136 125 100  

~ Jacket water  kW  379 351 292  

~ Exhaust gas cooled to 120 °C  kW  664 545 407  

Total recoverable thermal output  kW [5] 1,348 1,078 813  

Total output generated  kW total  2,409 1,874 1,341  

        

Heat to be dissipated        

~ Intercooler 2nd stage  kW  70 57 38  

~ Lube oil  kW  ~ ~ ~  

~ Surface heat ca. kW [7] 97 ~ ~  

        

Spec. fuel consumption of engine electric  kWh/kWel.h [2] 2.56 2.65 2.85  

Spec. fuel consumption of engine  kWh/kWh [2] 2.48 2.57 2.74  

Lube oil consumption ca. kg/h [3] 0.33 ~ ~  

Electrical efficiency  %  39.1% 37.7% 35.2%  

Thermal efficiency  %  49.7% 51.1% 54.1%  

Total efficiency  % [6] 88.7% 88.9% 89.2%  

        

Hot water circuit:        

Forward temperature  °C  90.0 86.0 82.1  

Return temperature  °C  70.0 70.0 70.0

Hot water flow rate  m³/h  67.7 67.7 67.7  

*) approximate value for pipework dimensioning 
[_] Explanations: see 0.10 - Technical parameters 
 
All heat data is based on standard conditions according to attachment 0.10. Deviations from the standard conditions can result in a 
change of values within the heat balance, and must be taken into consideration in the layout of the cooling circuit/equipment 
(intercooler; emergency cooling; ...). In the specifications in addition to the general tolerance of ±8 % on the thermal output a further 
reserve of +5 % is recommended for the dimensioning of the cooling requirements. 
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Main dimensions and weights (container) 

Length mm ~  12,200

Width mm 2500-3000 

Height mm ~  2,600 

Weight empty kg ~  29,300

Weight filled kg ~  30,800 

   

Connections 

Hot water inlet and outlet DN/PN 100/10 

Exhaust gas outlet DN/PN 250/10 

Fuel gas connection (container) mm 100/16 

Fresh oil connection G 28x2'' 

Waste oil connection G 28x2'' 

Cable outlet mm 800x400 

Condensate drain mm 18 

 

 

Output / fuel consumption  

ISO standard fuel stop power ICFN  kW 1,095  

Mean effe. press. at stand. power and nom. speed bar 15.00  

Fuel gas type  Natural gas  

Based on methane number | Min. methane number MZ d) 94 | 75  

Compression ratio Epsilon 12.5  

    

Min./Max. fuel gas pressure at inlet to gas train mbar 80 - 200 c)  

Allowed Fluctuation of fuel gas pressure % ± 10  

Max. rate of gas pressure fluctuation mbar/sec 10  

Maximum Intercooler 2nd stage inlet water temperature °C 50  

Spec. fuel consumption of engine kWh/kWh 2.48  

Specific lube oil consumption g/kWh 0.30  

Max. Oil temperature °C 87  

Jacket-water temperature max. °C 95  

Filling capacity lube oil (refill) lit ~ 342  

c) Lower gas pressures upon inquiry  
d) based on methane number calculation software AVL 3.1 (calculated without N2 and CO2)  
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0.02 Technical data of engine 
 

Manufacturer  GE Jenbacher  

Engine type  J 320 GS-C85  

Working principle  4-Stroke  

Configuration  V 70°  

No. of cylinders  20  

Bore mm 135  

Stroke mm 170  

Piston displacement lit 48.67  

Nominal speed rpm 1,800  

Mean piston speed m/s 10.20

Length mm 3,320  

Width mm 1,358  

Height mm 2,065

Weight dry kg 5,200  

Weight filled kg 5,700  

Moment of inertia kgm² 8.61

Direction of rotation (from flywheel view)  left  

Radio interference level to VDE 0875  N  

Starter motor output kW 7 

Starter motor voltage V 24  

Thermal energy balance  

Energy input kW 2,715  

Intercooler kW 239  

Lube oil kW 136  

Jacket water kW 379  

Exhaust gas cooled to 180 °C kW 560  

Exhaust gas cooled to 100 °C kW 699  

Surface heat kW 53  

Exhaust gas data  

Exhaust gas temperature at full load °C     [8] 489  

Exhaust gas temperature at bmep= 11.3 [bar] °C ~ 512  

Exhaust gas temperature at bmep= 7.5 [bar] °C ~ 533

Exhaust gas mass flow rate, wet kg/h 5,755  

Exhaust gas mass flow rate, dry kg/h 5,332  

Exhaust gas volume, wet Nm³/h 4,571  

Exhaust gas volume, dry Nm³/h 4,045  

Max.admissible exhaust back pressure after engine mbar 60  

Combustion air data  

Combustion air mass flow rate kg/h 5,567  

Combustion air volume Nm³/h 4,308  

Max. admissible pressure drop at air-intake filter mbar 10  
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Sound pressure level  

Aggregate a) dB(A) re 20µPa 99

31,5         Hz dB 81  

63            Hz dB 93  

125          Hz dB 95

250          Hz dB 92  

500          Hz dB 95  

1000        Hz dB 93

2000        Hz dB 92  

4000        Hz dB 90  

8000        Hz dB 93

Exhaust gas b) dB(A) re 20µPa 122  

31,5         Hz dB 97  

63            Hz dB 108  

125          Hz dB 118  

250          Hz dB 110  

500          Hz dB 113  

1000        Hz dB 114  

2000        Hz dB 117  

4000        Hz dB 115  

8000        Hz dB 114  

Sound power level  

Aggregate dB(A) re 1pW 120  

Measurement surface m² 120  

Exhaust gas dB(A) re 1pW 130  

Measurement surface m² 6.28  

a)  average sound pressure level on measurement surface in a distance of 1m (converted to free field) according to DIN 45635, 
precision class 3. 

 

b)  average sound pressure level on measurement surface in a distance of 1m according to DIN 45635, precision class 2.  
The spectra are valid for aggregates up to bmep=15 bar. (for higher bmep add safety margin of 1dB to all values per increase of 1 
bar pressure). 

 

Engine tolerance ± 3 dB  
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0.03 Technical data of generator 

Manufacturer  STAMFORD e) 

Type  PE 734 C e) 

Type rating kVA 1,536 

Driving power kW 1,095 

Ratings at p.f. = 1,0 kW 1,061 

Ratings at p.f. = 0.8 kW 1,051 

Rated output at p.f. = 0.8 kVA 1,314 

Rated reactive power at p.f. = 0.8 kVar 788 

Rated current at p.f. = 0.8 A 1,264 

Frequency Hz 60

Voltage V 600 

Speed rpm 1,800 

Permissible overspeed rpm 2,250

Power factor (lagging - leading)  0,8 - 1,0 

Efficiency at p.f. = 1,0 % 96.9% 

Efficiency at p.f. = 0.8 % 96.0%

Moment of inertia kgm² 36.30 

Mass kg 2,967 

Radio interference level to EN 55011 Class A (EN 61000-6-4)  N 

Ik'' Initial symmetrical short-circuit current kA 12.50 

Is  Peak current kA 31.82 

Insulation class  H 

Temperature (rise at driving power)  F 

Maximum ambient temperature °C 40 

   
Reactance and time constants (saturated)   

xd   direct axis synchronous reactance p.u. 2.05 

xd'  direct axis transient reactance p.u. 0.15 

xd''  direct axis sub transient reactance p.u. 0.10 

x2  negative sequence reactance p.u. 0.11 

Td''  sub transient reactance time constant ms 10 

Ta   Time constant direct-current ms 20 

Tdo'  open circuit field time constant s 2.23 

e) GE Jenbacher reserves the right to change the generator supplier and the generator type. The contractual data of the 
generator may thereby change slightly. The contractual produced electrical power will not change. 

 

  



 
 

18.03.2016/PT (E4F8)  JMS320 TS Copyright ©(rg) 
 established by authorized sales provider from GE Jenbacher GmbH & Co OG  10/50 

0.04 Technical data of heat recovery 

General data - Hot water circuit 

Total recoverable thermal output kW 1,348 

Return temperature °C 70.0 

Forward temperature °C 90.0 

Hot water flow rate m³/h 67.7 

Nominal pressure of hot water PN 10

min. operating pressure bar 3.5 

max. operating pressure bar 9.0 

Pressure drop hot water circuit bar 0.40

Maximum Variation in return temperature °C +0/-5 

Max. rate of return temperature fluctuation °C/min 10 

 

General data - Cooling water circuit 

Heat to be dissipated kW 70 

Return temperature °C 50 

Cooling water flow rate m³/h 25 

Nominal pressure of cooling water PN 10 

min. operating pressure bar 0.5 

max. operating pressure bar 5.0 

Loss of nominal pressure of cooling water bar ~ 

Maximum Variation in return temperature °C +0/-5 

Max. rate of return temperature fluctuation °C/min 10 

 

 

Exhaust gas heat exchanger 

Type shell-and-tube 

   

PRIMARY:   

Exhaust gas pressure drop approx bar 0.02 

Exhaust gas connection DN/PN 250/10 

   

SECONDARY:   

Pressure drop hot water circuit bar 0.20 

Hot water connection DN/PN 100/10 

 
  
The final pressure drop will be given after final order clarification and must be taken from the P&ID order documentation. 
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connection variant 1Kc
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0.10 Technical parameters 

All data in the technical specification are based on engine full load (unless stated otherwise) at specified 

temperatures and the methane number and subject to technical development and modifications. 

 

All pressure indications are to be measured and read with pressure gauges (psi.g.). 

 

(1) At nominal speed and standard reference conditions ICFN according to DIN-ISO 3046 and DIN 6271, 

respectively  

(2) According to DIN-ISO 3046 and DIN 6271, respectively, with a tolerance of +5 %. 

 Efficiency performance is based on a new unit (immediately upon commissioning).Effects of 

degradation during normal operation can be mitigated through regular service and maintenance work. 

(3) Average value between oil change intervals according to maintenance schedule, without oil change 

amount 

(4) At p. f. = 1.0 according to VDE 0530 REM / IEC 34.1 with relative tolerances 

(5) Total output with a tolerance of ±8 % 

(6) According to above parameters (1) through (5) 

(7) Only valid for engine and generator; module and peripheral equipment not considered (at p. f. = 0,8) 

(8) Exhaust temperature with a tolerance of ±8 % 

 

Radio interference level 

The ignition system of the gas engines complies the radio interference levels of CISPR 12 and EN 55011 

class B, (30-75 MHz, 75-400 MHz, 400-1000 MHz) and (30-230 MHz, 230-1000 MHz), respectively. 

 

Definition of output 

 ISO-ICFN continuous rated power: 

Net break power that the engine manufacturer declares an engine is capable of delivering continuously, 

at stated speed, between the normal maintenance intervals and overhauls as required by the 

manufacturer. Power determined under the operating conditions of the manufacturer’s test bench and 

adjusted to the standard reference conditions. 

 Standard reference conditions: 

Barometric pressure:  1000 mbar (14.5 psi) or 100 m (328 ft) above sea level 

Air temperature:  25°C (77°F) or 298 K 

Relative humidity:  30 % 

 

 Volume values at standard conditions (fuel gas, combustion air, exhaust gas) 

Pressure:  1013 mbar (14.7 psi) 

Temperature:  0°C (32°F) or 273 K 

 

Output adjustment for turbo charged engines 

Standard rating of the engines is for an installation at an altitude ≤ 169 m and combustion air 

temperature ≤ 27 °C (T1) 
Engine room outlet temperature: 50°C (T2) -> engine stop 
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If the actual methane number is lower than the specified, the knock control responds. First the ignition 

timing is changed at full rated power. Secondly the rated power is reduced. These functions are carried 

out by the engine management system. 
Exceedance of the voltage and frequency limits for generators according to IEC 60034-1 Zone A will lead 
to a derate in output. 
 
 

Parameters for the operation of GE Jenbacher gas engines 

The genset fulfils the limits for mechanical vibrations according to ISO 8528-9. 

The following "Technical Instruction of GE JENBACHER" forms an integral part of a contract and must be 

strictly observed: TA 1000-0004, TA 1100 0110, TA 1100-0111, and TA 1100-0112. 

Transport by rail should be avoided. See TA 1000-0046 for further details 

 

Failure to adhere to the requirements of the above mentioned TA documents can lead to engine damage 

and may result in loss of warranty coverage. 

 

Parameters for the operation of control unit and the electrical equipment 

Relative humidity 50% by maximum temperature of 40°C. 

Altitude up to 2000m above the sea level. 

 

1.00 Scope of supply - module 

Design: 

The module is built as a compact package. Engine and generator are connected through a coupling and 

are mounted to the base frame. To provide the best possible isolation from the transmission of vibrations 

the engine is mounted to the frame by means of anti-vibrational mounts. The remaining vibrations are 

eliminated by mounting the module on isolating pads (e.g. Sylomer). This, in principle, allows the module 

to be placed directly on any floor capable of carrying the static load. No special foundation is required. 

Prevention of sound conducted through solids has to be provided locally. 

 

1.01 Spark ignited gas engine 

Four-stroke, air/gas mixture turbocharged, aftercooled, with high performance ignition system and 

electronically controlled air/gas mixture system. 

The engine is equipped with the most advanced 
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LEANOX®   LEAN-BURN COMBUSTION SYSTEM, developed by GE JENBACHER. 

 

1.01.01 Engine design 

Engine block 

Single-piece crankcase and cylinder block made of special casting; crank case covers for engine 

inspection, welded steel oil pan. 

 

Crankshaft and main bearings 

Drop-forged, precision ground, surface hardened, statically and dynamically balanced; main bearings 

(upper bearing shell: 3-material bearing / lower bearing shell: sputter bearing) arranged between crank 

pins, drilled oil passages for forced-feed lubrication of connecting rods. 

 

Vibration damper 

Maintenance free viscous damper 

 

Flywheel 

With ring gear for starter motor 

 

Pistons 

Single-piece made of light metal alloy, with piston ring carrier and oil passages for cooling; piston rings 

made of high quality material, main combustion chamber specially designed for lean burn operation. 

 

Connecting rods 

Drop-forged, heat-treated, big end diagonally split and toothed. Big end bearings (upper bearing shell: 

sputter bearing / lower bearing shell: grooved bearing) and connecting rod bushing for piston pin. 

 

Cylinder liner 

Chromium alloy gray cast iron, wet, individually replaceable. 

 

Cylinder head 

Specially designed and developed for GE JENBACHER-lean burn engines with optimized fuel 

consumption and emissions; water cooled, made of special casting, individually replaceable; Valve seats, 

valve guides and spark plug sleeves individually replaceable; exhaust and inlet valves made of high 

quality material. 

 

Crankcase breather 

Connected to combustion air intake system. 

 

Valve train  

Camshaft, with replaceable bushings, driven by crankshaft through intermediate gears, valve lubrication 

by splash oil through rocker arms. 

 

Combustion air/fuel gas system 

Motorized carburetor for automatic adjustment according to fuel gas characteristic. Exhaust driven 

turbocharger, mixture manifold with bellows, water-cooled intercooler, throttle valve and distribution 

manifolds to cylinders. 
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Ignition system 

Most advanced, fully electronic high performance ignition system, external ignition control. 

 

Lubricating system 

Gear-type lube oil pump to supply all moving parts with filtered lube oil, pressure control valve, pressure 

relief valve and full-flow filter cartridges. Cooling of the lube oil is arranged by a heat exchanger. 

 

Engine cooling system 

Jacket water pump complete with distribution pipework and manifolds. 

 

Exhaust system 

Turbocharger and exhaust manifold 

 

Exhaust gas temperature measuring 

Thermocouple for each cylinder 

 

Electric actuator 

For electronic speed and output control 

 

Electronic speed monitoring for speed and output control 

By magnetic inductive pick up over ring gear on flywheel 

 

Starter motor 

Engine mounted electric starter motor 

 

1.01.04 Standard tools (per installation) 

The tools required for carrying out the most important maintenance work are included in the scope of 

supply and delivered in a toolbox. 

 

1.02 Generator-low voltage 

The 2 bearing generator consists of the main generator (built as rotating field machine), the exciter 

machine (built as rotating armature machine) and the digital excitation system. 

The digital regulator is powered by an auxiliary winding at the main stator or a PMG system 

 

 

Main components 

 Enclosure of welded steel construction  

 Stator core consist of thin insulated electrical sheet metal with integrated cooling channels. 

 Stator winding  with 2/3 Pitch  

 Rotor consists of shaft with shrunken laminated poles, Exciter rotor, PMG (depending on Type) and fan.  

 Damper cage 

 Excitation unit with rotating rectifier diodes and overvoltage protection  

 Dynamically balanced as per ISO 1940, Balance quality G2,5 

 Drive end bracket with  re greaseable antifriction bearing 

 Non-drive end bracket with re grease antifriction bearing 

 Cooling IC01  - open ventilated,  air entry at non-drive end , air outlet at the drive end side 
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 Main terminal box includes main terminals for power cables  

 Regulator terminal box with auxiliary terminals for thermistor connection and regulator. 

 Anti-condensation heater 

 3 PT100 for winding temperature monitoring+3 PT100 Spare 

 2 PT100 for bearing temperature monitoring 

 

Option: 

Current transformer for protection and measuring in the star point 

xx/1A, 10P10  15VA , xx/1A, 1FS5, 15VA  

 

 

Electrical data and features 

 Standards: IEC 60034, EN 60034, VDE 0530, ISO 8528-3, ISO 8528-9, CSA 22.2 

 Voltage adjustment range:  +/- 10 % of rated voltage  (continuous) 

 Frequency:  -6/+4% of rated frequency 

 Overload capacity:  10% for one hour  within 6 hours,  50% for 30 seconds 

 Asymmetric load :  max. 8% I2 continuous, in case of fault I2 x t=20 

 Altitude:  < 1000m 

 Max permitted generator intake air temperature:   5°C - 40°C 

 Max. relative air humidity:  90% 

 Voltage curve THD Ph-Ph:  <3,5% at idle operation and  <5% at full load operation  with linear 

symmetrical load 

 Generator suitable for parallel operating with the grid and other generators 

 Sustained short circuit current at 3-pole terminal short circuit: minimum 3 times rated current for 5 

seconds. 

 Over speed test with 1.2 times of rated speed for 2 minutes according to IEC 60034 
 

 

Digital Excitation system ABB Unitrol 1010  mounted within the AVR Terminal box with following 

features:  

 
 Compact and robust Digital Excitation system  for Continuous output current up to 10 A (20A Overload 

current 10s) 

 Fast AVR response combined with high excitation voltage improves the transient stability during LVRT 

events. 

 The system has free configurable measurement and analog or digital I/Os. The configuration is done via 

the local human machine interface or CMT1000 

 Power Terminals 
 3 phase excitation power input from PMG or auxiliary windings 

Auxiliary power input 24VDC 

 Excitation output 

 Measurement terminals:  3 phase machine voltage, 1 phase network voltage, 1 phase machine current  

 Analog I/Os: 2 outputs / 3 inputs (configurable), +10 V / -10 V  

 Digital I/O: 4 inputs only (configurable), 8 inputs / outputs (configurable) 

 Serial fieldbus: RS485 for Modbus RTU or VDC (Reactive power load sharing for up to 31 GEJ engines 

in island operation),  CAN-Bus for dual channel communication 

 Regulator Control modes: Bump less transfer between all modes 

 Automatic Voltage Regulator (AVR) accuracy 0,1% at 25°C ambient temperature 

 Field Current Regulator (FCR) 

 Power Factor Regulator (PF) 
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 Reactive Power Regulator (VAR) 
  Limiters: Keeping synchronous machines in a safe and stable operation area 

 Excitation current limiter (UEL min / OEL max) 

 PQ minimum limiter 

 Machine current limiter 

 V / Hz limiter 

 Machine voltage limiter 

 Voltage matching during synchronization 

  Rotating diode monitoring  

 Dual channel / monitoring: Enables the dual channel operation based on self-diagnostics and set point 
follow up over CAN communication..  As Option available 

 Power System Stabilizer (PSS) is available as option.  Compliant with the standard IEEE 421.5-2005 
2A / 2B, the PSS improves the stability of the generator over the highest possible operation range. 

 Computer representation for power system stability studies: ABB 3BHS354059 E01  

 Certifications: CE, cUL certification according UL 508c (compliant with CSA), DNV Class B, 

 

 Commissioning and maintenance Tool  CMT1000  (for trained commissioning/ maintenance 

personal) 

  With this tool the technician can setup all parameters and tune the PID to guarantee stable operation. 
The CMT1000 software allows an extensive supervision of the system, which helps the user to identify 
and locate problems during commissioning on site. The CMT1000 is connected to the target over USB 
or Ethernet port, where Ethernet connection allows remote access over 100 m. 

 Main window 

 Indication of access mode and device information. 

 Change of parameter is only possible in CONTROL access mode.  

 LED symbol indicates that all parameter are stored on none volatile memory. 

 Set point adjust window 

 Overview of all control modes, generator status, active limiters status and alarms.  

 Adjust set point and apply steps for tuning of the PID. 

 Oscilloscope  

 4 signals can be selected out of 20 recorded channels. The time resolution is 50ms.Save files to your 

PC for further investigation. 

 Measurement 

 All measurements on one screen. 

 

 

Routine Test 

Following routine tests will be carried out by the generator manufacturer 

 Measuring of the DC-resistance of stator and rotor windings 

 Check of the function of the fitted components (e.g. RTDs, space heater etc.) 

 Insulation resistance of the following components 

Stator winding, rotor winding 

Stator winding RTDs 

Bearing RTDs 

Space heater 

 No Load saturation characteristic (remnant voltage) 

 Stator voltage unbalance 

 Direction of rotation, phase sequence 

 High voltage test of the stator windings (2 x Unom. + 1000 V) and the rotor windings (min. 1500 V) 
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1.03 Module accessories 

Base frame 

Welded structural steel to accommodate engine, generator and heat exchangers. 

 

Flexible coupling 

With torque limiter to couple engine with generator. The coupling isolates the major sub-harmonics of 

engine firing impulses from the generator. 

 

Bell housing 

To connect engine with generator housing. With two ventilation and control windows. 

 

Anti-vibration mounts 

Arranged between engine/generator assembly and base frame. Isolating pads (SYLOMER) for placement 

between base frame and foundation, delivered loose. 

 

Exhaust gas connection 

Connection of exhaust gas turbocharger; including flexible connection to compensate for expansions and 

vibrations. 

 

Combustion air filter 

Dry type air filter with replaceable filter cartridges, including flexible connection to carburetor and service 

indicator. 

 

Interface panel 

Totally enclosed sheet steel cubicle with front door, wired to terminals, ready to operate. Cable entry at 

bottom. 

 

Painting: RAL 7035 

 

Protection: IP 54 external, IP 20 internal (protection against direct contact with live parts) 

 

Design according to IEC 439-1 (EN 60 439-1/1990) and DIN VDE 0660 part 500, respectively. 

Ambient temperature: 5 - 40 °C  (41 - 104 °F),Relative humidity:70 % 

 

Dimensions: 

 Height: 1000 mm (39 in) 

 Width: 800 mm (32 in), [-> at type 4   1000 mm (39 in)] 

 Depth: 300 mm (12 in) 

 

Power supply from the starter battery charger. 

 

Power distribution to the engine mounted auxiliaries (power input from the supplier of the auxiliaries 

power supply): 

3 x 600/347 V, 60 Hz, 16 A 

 

Essential components installed in interface panel: 

 Terminal strip  

 Decentralised input and output cards, connected by a data bus interface to the central engine control of 

the module control panel. 
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 Speed monitoring 

 Relays, contacts, fuses, engine contact switch to control valves and auxiliaries 

 Measuring transducer for excitation voltage 

 Air conditioning system (option) 

 

1.03.01 Engine jacket water system 

Engine cooling jacket system 

Closed cooling circuit, consisting of: 

 Expansion tank 

 Filling device (check and pressure reducing valves, pressure gauge) 

 Safety valve(s) 

 Thermostatic valve 

 Required pipework on module 

 Vents and drains 

 Jacket water pump, including check valve 

 Jacket water preheat device 

 

1.03.02 Automatic lube oil replenishing system incl. extension tank 

Automatic lube oil replenishing system: 

Includes float valve in lube oil feed line, including inspection glass. Electric monitoring system will be 

provided for engine shut-down at lube oil levels "MINIMUM" and "MAXIMUM". Solenoid valve in oil feed 

line is only activated during engine operation. Manual override of the solenoid valve, for filling procedure 

during oil changes is included. 

 

Oil drain 

By set mounted cock 

 

Oil sump extension tank 300 l 

To increase the time between oil changes 

 

Aftercooling oil pump: 

Mounted on the module base frame; it is used for the aftercooling of the turbocharger; period of operation 

of the pump is 15 minutes from engine stop. 

Consisting of: 

 Oil pump  250 W, 600/347 V 

 Oil filter 

 Necessary pipework 

 

1.04 Heat recovery 

Engine-mounted intercooler and lube oil heat exchanger, jacket water heat exchanger mounted to the 

engine res. to the module base frame, complete with interconnecting pipe work. 

The exhaust gas heat exchanger is mounted to the heat recovery module. 

The insulation of heat exchangers and pipe work is included in Gas Drive scope of supply. 
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Heat exchanger - air/fuel mixture to warm water (intercooler) 

The engine-mounted intercooler is of two stage design. The first stage is integrated with the warm water 

circuit. The second stage requires low temperature water. 

 

Heat exchanger - lube oil to warm water 

Heat recovery via a mounted heat exchanger which is integrated in the warm water circuit. 

 

Heat exchanger - engine jacket water to warm water 

The plate-type heat exchanger is mounted to the module base frame, complete with interconnecting 

pipework, for recovery of engine jacket water. 

Heat exchanger - exhaust gas to warm water 

Single duct, tube-type heat exchanger, provided as a component of the heat recovery system 

 

Consisting of: 

 Inlet chamber, with flushing connection for cleaning 

 Tube type heat exchanger 

 Outlet chamber with condensate drain and flushing connection for cleaning 

 Thermocouple for monitoring of exhaust gas outlet temperature 

 

1.05.01 Gas train <500mbar (CSA Approved) 

 

Consisting of: 

 Manual shut off valve 

 Gas filter, filter fineness <3µm 

 Gas admission pressure regulator 

 Pressure gauge with push button valve 

 Solenoid valves 

 Leakage detector 

 Gas pressure switch (min.) 

 Gas pressure regulator 

 Gas flow meter (option) 

 p/t compensation (option) 

 

The gas train complies with DIN - DVGW regulations. 

 

 

1.07 Painting 

 Quality: Oil resistant prime layer 

 Synthetic resin varnish finishing coat 

 

 Colour: Engine:  RAL 6018 (green) 

 Base frame: RAL 6018 (green)  

 Generator: RAL 6018 (green) 

 Module interface  
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 panel:  RAL 7035 (light grey) 

 Control panel: RAL 7035 (light grey) 

 

1.11 Engine generator control panel per module- Dia.ne XT4 incl. 
Single synchronization of the generator breaker 

Dimensions: 

 Height: 2200 mm (including 200 mm (8 in) pedestal *)  

 Width: 800 -1200mm*)  

 Depth: 600 mm *) 

 

Protection class: 

 external IP42 

 Internal IP 20 (protection again direct contact with live parts) 

 

*) Control panels will be dimensioned on a project specific basis. Actual dimensions will be provided in the 

preliminary documentation for the project.  

 

Control supply voltage from starter and control panel batteries: 24V DC 

 

Auxiliaries power supply: (from provider of the auxiliary supply) 

3 x 600/347 V, 60 Hz 

 

Consisting of: 

Motor - Management - System DIA.NE 

 

Setup: 

 a) Touch display visualization 

 b) Central engine and unit control 
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Touch Display Screen: 
 

15“ Industrial color graphic display with resistive touch.  

 

Interfaces: 

 24V voltage supply 

 VGA display connection 

 USB interface for resistive touch  

 

Protection class of DIA.NE XT panel front: IP 65  

Dimensions: W x H x D = approx. 410x310x80mm 

 

The screen shows a clear and functional summary of the measurement values and simultaneously shows 

a graphical summary. 

 

Operation is via the screen buttons on the touch screen 

Numeric entries (set point values, parameters…) are entered on the touch numeric pad or via a scroll bar. 

Determination of the operation mode and the method of synchronization via a permanently displayed 

button panel on the touch screen. 

 

 

Main screens (examples):  
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Main: Display of the overview, auxiliaries status, engine start and operating data.  

 

 
 

ELE: Display of the generator connection with electrical measurement values and synchronization status 
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OPTION: Generator winding and bearing temperature 
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Trending 

Trend with 100ms resolution 

 

 
 

Measurement values: 

 510 data points are stored  

 Measurement interval = 100ms 

 Raw data availability with 100ms resolution: 24 hours + max. 5.000.000 changes in value at shut 

down (60 mins per shut down)  

 Compression level 1: min, max, and average values with 1000ms resolution: 3 days 

 Compression level 2: min, max, and average values with 30s resolution: 32 days 

 Compression level 3: min, max, and average values with 10min resolution: 10 years 

 

Messages: 

10.000.000 message events 

 

Actions (operator control actions): 

1.000.000 Actions 

 

System messages: 

100.000 system messages 
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Central engine and module control: 
 

An industrial PC- based modular industrial control system for module and engine sequencing control 

(start preparation, start, stop, aftercooling and control of auxiliaries) as well as all control functions. 

 

Interfaces: 

 Ethernet (twisted pair) for remote monitoring access 

 Ethernet (twisted pair) for connection between engines 

 Ethernet (twisted pair) for the Powerlink connection to the control input and output modules.  

 USB interface for software updates 

 

Connection to the local building management system according to the GE Jenbacher option list 

(OPTION) 

 MODBUS-RTU Slave 

 MODBUS-TCP Slave 

 OPC 

 

Control functions: 

 Speed control in idle and in island mode 

 Power output control in grid parallel operation, or according to an internal or external set point value 

on a case by case basis 

 LEANOX control system which controls boost pressure according to the power at the generator 

terminals, and controls the mixture temperature according to the engine driven air-gas mixer 

 Knocking control: in the event of knocking detection, ignition timing adjustment, power reduction and 

mixture temperature reduction (if this feature is installed)  

 

 Linear power reduction in the event of excessive mixture temperature and misfiring 

 

Multi-transducer to record the following alternator electrical values: 

 Phase current (with slave pointer) 

 Neutral conductor current 

 Voltages Ph/Ph and Ph/N 

 Active power (with slave pointer) 

 Reactive power 

 Apparent power 

 Power factor 

 Frequency 

 Active and reactive energy counter  

 

Additional 0 (4) - 20 mA interface for active power as well as a pulse signal for active energy  
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The following alternator monitoring functions are integrated in the multi-measuring device: 

 Overload/short-circuit [51], [50] 

 Over voltage [59] 

 Under voltage [27] 

 Asymmetric voltage [64], [59N] 

 Unbalance current [46] 

 Excitation failure [40] 

 Over frequency [81>] 

 Under frequency [81<] 

 

Lockable operation modes selectable via touch screen:  

 "OFF" operation is not possible, running units will shut down immediately;  

 "MANUAL" manual operation (start, stop) possible, unit is not available for fully 

automatic operation.  

 "AUTOMATIC" fully automatic operation according to external demand signal: 

 

Demand modes selectable via touch screen: 

 external demand off („OFF“) 

 external demand on („REMOTE“) 

 override external demand („ON“) 

 

 

Malfunction Notice list: 
 

Shut down functions e.g.: 

 Low lube oil pressure 

 Low lube oil level 

 High lube oil level 

 High lube oil temperature 

 Low jacket water pressure 

 High jacket water pressure 

 High jacket water temperature 

 Overspeed 

 Emergency stop/safety loop 

 Gas train failure 

 Start failure 

 Stop failure 

 Engine start blocked 

 Engine operation blocked 

 Misfiring 

 High mixture temperature 

 Measuring signal failure 

 Overload/output signal failure 

 Generator overload/short circuit 

 Generator over/undervoltage 

 Generator over/underfrequency 

 Generator asymmetric voltage 

 Generator unbalanced load 

 Generator reverse power 

 High generator winding temperature 
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 Synchronizing failure 

 Knocking failure 

 

Warning functions e.g.: 

 Cooling water temperature min. 

 Cooling water pressure min. 

 Generator winding temperature max. 

 

Remote signals: 

(volt free contacts) 

 

1NO = 1 normally open   

1NC = 1 normally closed 

1COC = 1 change over contact 

 

 Ready for automatic start (to Master control) 1NO 

 Operation (engine running) 1NO 

 Demand auxiliaries  1NO 

 Collective signal "shut down" 1NC 

 Collective signal "warning"  1NC 

 

 

External (by others) provided command/status signals: 

 Engine demand (from Master control) 1S 

 Auxiliaries demanded and released 1S 

 

 

Single synchronizing Automatic  

 

For automatic synchronizing of the module with the generator circuit breaker to the grid by PLC- 

technology, integrated within the module control panel. 

 

Consisting of: 

 Hardware extension of the programmable control for fully automatic synchronization selection and 

synchronization of the module and for monitoring of the generator circuit breaker closed signal. 

 Lockable synchronization selection via touch screen with the following selection modes:  

 "MANUAL" Manual initiation of synchronization via touch screen button  followed by fully 

automatic synchronization of the module 

 "AUTOMATIC" Automatic module synchronization, after synchronizing release from the module 

control  

 "OFF" Selection and synchronization disabled 

Control of the generator circuit breaker according to the synchronization mode selected via 

touch screen.  

 "Generator circuit breaker CLOSED/ Select" Touch-button on DIA.NE XT  

 "Generator circuit breaker OPEN" Touch-button on DIA.NE XT 

 

Status signals: 

Generator circuit breaker closed 

Generator circuit breaker open 
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Remote signals: 

(volt free contacts) 

Generator circuit breaker closed 1 NO 
 

The following reference and status signals must be provided by the switchgear supplier: 

 

 Generator circuit breaker CLOSED 1 NO 

 Generator circuit breaker OPEN 1 NO 

 Generator circuit breaker READY TO CLOSE 1 NO 

 Mains circuit breaker CLOSED 1 NO 

 Mains circuit breaker OPEN 1 NO 

 

Mains voltage 3 x 600/347V or 3x 110V/v3  other measurement voltages available on request 

Bus bar voltage 3 x 600/347 V or 3x 110V/v3 – other measurement voltages available on request 

Generator voltage 3 x *600 V* or 3x 110V/v3 – other measurement voltages available on request 

 

Voltage transformer in the star point with minimum 50VA and Class 0,5 

 

 

The following volt free interface-signals will be provided by GE Jenbacher to be incorporated in 

switchgear: 

 

 CLOSING/OPENING command for generator circuit breaker  

(permanent contact)  1 NO + 1 NC 

 Signal for circuit breaker undervoltage trip 1 NO 

 

 

Maximum distance between module control panel and engine/interface panel:  30m 

Maximum distance between module control panel and power panel: 50m 

Maximum distance between module control panel and master control panel: 50m 

Maximum distance between alternator and generator circuit breaker: 30m 

 

1.11.01 Remote messaging over MODBUS-TCP 

Data transfer from the Jenbacher module control system to the customer's on-site central control system 

via MODBUS TCP using the ETHERNET 10 BASE-T/100BASE-TX protocol TCP/IP. 

 

The Jenbacher module control system operates as a SLAVE unit. 

The data transfer via the customer's MASTER must be carried out in cycles. 

 

Data transmitted: 

Individual error messages, operational messages, measured values for generator power, oil pressure, oil 

temperature, cooling water pressure, cooling water temperature, cylinder and collective exhaust gas 

temperatures. 

 

GE Jenbacher limit of supply: 

RJ45 socket at the interface module in the module control cabinet 
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1.11.05 OPC Interface to DIA.NE XT4 visualization via ETHERNET 

OPC data interface of GE Jenbacher DIA.NE XT4 visualization system for on-site central control system 

via ETHERNET 100/1000BaseT TCP/IP protocol. 

 

Software interface: 

Supported OPC specifications:  OPC DA 1.0, 2.0 and 3.0 

Access rights:    read 

     (Optional write function available for certain data points) 

Data point update refreshment rate:  100 ms  

 

OPC is based on the Microsoft Distributed Component Object Model (DCOM). All DCOM limitations 

therefore also apply to this interface. 

 

Data transmitted: 

The data offered are e.g. measurement values for generator power, oil pressure, oil temperature, cooling 

water pressure, cooling water temperature, cylinder and collective exhaust gas temperatures, various 

counter readings, all failure messages and warnings, and various operational messages on the 

installation condition. 

 

Max. Cable length: 

100m (DIA.NE WIN Server - local Computer) 

>100m: fiber optic cable recommended (Ethernet to fiber optic cable converter supplied locally) 

 

GE Jenbacher limit of supply: 

Interface 100/1000Base-T with RJ45 bus  

at DIA.NE XT4 Server  

in the module control cabinet. 

 

 

1.11.06 Remote Data-Transfer with DIA.NE XT4  

General 

DIA.NE XT4 offers remote connection with Ethernet. 

 

Applications: 

 

1.) DIA.NE XT4 HMI  

DIA.NE XT4 HMI is the human-machine-interface of DIA.NE XT4 engine control and visualization system 

for GE Jenbacher gas engines. 

The system offers extensive facilities for commissioning, monitoring, servicing and analysis of the site.  

By installation of the DIA.NE XT4 HMI client program it can be used to establish connection to site, if 

connected to a network and access rights are provided. 

The system runs on Microsoft Windows Operating systems (Windows XP, Windows 7, Windows 8) 

 

Function 

Functions of the visualization system at the engine control panel can be used remotely. These are among 

others control and monitoring, trend indications, alarm management, parameter management, and 

access to long term data recording. By providing access to multiple systems, also with multiple clients in 
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parallel, additional useful functions are available like multi-user system, remote control, print and export 

functions and data backup.DIA.NE XT4 is available in several languages. 

 

Option - Remote demand/blocking 

 

If the service selectors switch at the module control panel is in pos."Automatic" and the demand-selector 

switch in pos."Remote", it is possible to enable (demanded) or disable (demand off) the module with a 

control button at the DIA.NE XT4 HMI 

Note: 

With this option it makes no sense to have an additional clients demand (via hardware or data bus)  

or a self-guided operation (via GE Jenbacher master control, grid import /export etc.). 

 

Option - Remote - reset (see TA-No. 1100-0111 chapter 1.7 an d1.9) 

 

Scope of supply 

 Software package DIA.NE XT4 HMI Client Setup (Download) 

 Number of DIA.NE XT4 HMI - Client user license (Simultaneous right to access of one user to the 

engine control) 

 

Nr.  of license Access  

1 1 Users can be logged in at the same time with a PC 
(Workplace, control room or at home). 

2 - “n“ (Optional) 2- “n” Users can be logged in at the same time with a PC 
(Workplace, control room or at home).  
 If 2- “n” users are locally connected at  Computers from office 
or control room,  then it is not possible to log in from home. 

 

Caution! This option includes the DIA.NE XT4 HMI client application and its license only – NO secured, 

encrypted connection will be provided by GE Jenbacher! A secured, encrypted connection – which is 

mandatory – has to be provided by the customer (via LAN connection or customer-side VPN), or can be 

realized by using option myPlant™. 

 

 

Customer requirements 

 Broad band network connection via Ethernet(100/1000BASE-TX) at RJ45 Connector  (ETH3) at 

DIA.NE XT4 server inside module control panel  

 Standard PC with keyboard, mouse or touch and monitor (min. resolution 1024*768) 

 Operating system Windows XP, Windows 7, Windows 8 

 DirectX 9.0 c compatible or newer 3D display adapter with 64 MB or higher  memory  

 

2.) myPlant™ 

 

myPlant™ is the GE Jenbacher remote monitoring and diagnostic (RM&D) service 

 

  Offering Feature Connect Protect 

Asset  

Management 

Online data transfer  

Big Data cloud storage  

Engine status visibility  

Control alarms visibility  
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Basic data trends  

Remote access to DIA.NE HMI - 

Unlimited data trending - 

Advanced diagnostics - 

WINSERVER Protection Plan - 

Fleet  

Management 

Fleet status on world map - 

Fleet summaries and reporting - 

Mobility 
SMS/Email notifications - 

Smartphone app  

 

Web application with following features: 

 Visualization of the current state of the engine (available, in operation, fault) 

 View of various readings of the Gen-set 

 Visualization of counts as a trend graph (if plant available online, or by manually entering of the 

counter readings) 

 Trend graph of the performance value (low resolution; only if system available online) 

 

myPlant™ Connect is free of charge for registered customers 

myPlant™ Protect is free of charge within the warranty period and is also included as part of any 

contractual service agreement (CSA). 

 

 

Scope of supply 

 Access to myPlant™ Discovery version for up to 4 users 

 Connection between plant server and myPlant™ system 

 

Customer requirements 

 Permanent Internet line (wired or mobile, (see option 4)) 

 See technical instruction TA 2300-0008 

 Outbound data connectivity (from plant server to Internet) ONLY – INBOUND connections must 

NOT be allowed! 

 

CAUTION!  

It is in the responsibility of the customer to prevent direct access from the Internet to the plant server 

using technical equipment like firewalls. 

GE Jenbacher does not provide such security devices and services as part of this option!  

 

 

 

3.) myPlant™ notification service 

 

Automatic alarm notification system for myPlant™ - enabled DIA.NE XT systems (all versions). 

 

Function 

 Automatic transfer of engine messages to the customer via email or SMS in case of engine trip, 

engine start/stop or connectivity loss.  
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Scope of supply 

 Feature of myPlant™ web portal 

 

Customer requirements 

 Engine must be connected to the myPlant™ system via Internet connection 

 

myPlant™ notification is free of charge within the warranty period and is also included as part of any 

contractual service agreement (CSA). 

 

 

4.) Mobile Internet (OPTION) 
Connection Plant - Customer via secured Internet - connection 

See also technical instruction TA 2300 - 0006 

 

Scope of delivery 

 Mobile Internet router with antenna to connect to the DIA.NE Server XT4 
 

Customer requirements 

 SIM card for 3G / 4G 
 

5.) Network overview 

 

For information only! 
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1.11.10 Active power limitation, reactive power control at the 
generator terminals of 1 module 

Active power limitation: 

The module can be operated with reduced power output if the utility operator demands a temporary 

reduction in the power fed in to the grid. 

 

The customer can intervene in the GE Jenbacher module control system by means of the 

following signals: 

 0 (4) - 20 mA for infinitely-variable limitation of the generator active power output between 100 % and 

50 % 

 5 potential-free contacts for limiting the generator active power output between 100 % and 50 % in a 

maximum of 5 steps 

 1 potential-free contract for blocking the module 

 

The following signal is provided by GE Jenbacher to the customer: 

0 (4) - 20 mA for the generator active power (actual value) 

 

Reactive power control: 

The module is designed for the reactive power control methods described below. 

GE Jenbacher must be informed of the method to be used when the order for the plant is placed. 

 

1) Fixed set point for cos phi at the generator terminals.  

This method is also selected if no other method is defined or selected. 

 

2) Fixed set point for the reactive power (kvar) at the generator terminals. 

 

3) Variable set point given by the customer using the following signals: 

0 (4) - 20 mA for giving an infinitely-variable set point  

for cos phi at the generator terminals in the range from 0.8 over-excited to 0.95 underexcited, or  

for the generator reactive power (kvar) a the generator terminals. 

 

4) Operating according to a cos phi(P)- curve:  

The cos phi at the generator terminals is varied as a function of the generator active power. The curve 

is determined from 2 points and the values are interpolated between these points.  

 

5) Operating according to a reactive power/voltage curve Q(U):  

The generator reactive power is varied as a function of the generator voltage.  

The curve is determined from 4 points and the values are interpolated between these points.  

 

The following signal is provided by GE Jenbacher to the customer: 

0 (4) - 20 mA for the generator reactive power (actual value) 

 

Further interfaces on request as per customer specification. 
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Block diagram with one or more modules: 

 

 
 

1.11.14 Generator Overload / Short Circuit Protection 

ANSI Function Code 50/51 

 

Digital protection relay, 3-phase, integrated into the module control panel. 

Connected to the protective current transformers in the generator star point 

Acting on the generator circuit breaker and on the generator de-excitation 

Alarm message on the DIA.NE screen 

 

Characteristics / settings: 

 Setting for overload: to 1,1 times of the generating set rated current,  

 Dependent time characteristic acc. to IEC 60255-151: very inverse, time multiplier setting 0,6. 

 Setting for short circuit: to 2,0 times of generating set rated current,  

 Independent time characteristic: 300 ms (800 ms when dynamic network support). 
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1.11.15 Generator Differential Protection 

ANSI function code 87 

 

Digital protection relay, 3-phase, integrated into the module control panel. 

Connected to the protective current transformers in the generator star point (GEJ scope of supply) and to 

the protective current transformers in the generator circuit breaker panel (current transformers by client, 

secondary 1A, optionally: 5A).  

Acting on the generator circuit breaker and on the generator de-excitation 

Alarm message on the DIA.NE screen 

 

In plants with a unit generator-transformer configuration the protection is realized as 

generator/transformer differential protection. 

 

 

1.11.17 Generator Earth Fault Protection (directional) 

ANSI function code 67N/G 

 

Digital protection relay, integrated into the module control panel. 

Acting on the generator circuit breaker and on the generator de-excitation 

Alarm message on the DIA.NE screen 

 

Detection of the earth fault current e.g. by means of a window-type current transformer 

(Current transformer by client, secondary 1A, optionally: 5A). 

Detection of the residual voltage e.g. by means of the voltage measured across the broken-delta 

secondary windings of grounded voltage transformers (voltage transformers by client) 

 

 

1.11.18 Insulation Monitoring in IT System 

ANSI function code 59G 

 

Digital protection relay, integrated into the module control panel. 

Measurement of the insulation resistance between the generator neutral and earth 

Acting on the generator circuit breaker and on the generator de-excitation 

Alarm message on the DIA.NE screen 

 

 

1.20.03 Starting system 

Starter battery: 

2 piece 12 V Pb battery, 200 Ah (according to DIN 72311), complete with cover plate, terminals and acid 

tester. 
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Battery voltage monitoring: 

Monitoring by an under voltage relay. 

 

Battery charging equipment: 

Capable for charging the starter battery with I/U characteristic and for the supply of all connected D.C. 

consumers.  

Charging device is mounted inside of the module interface panel or module control panel. 

 

 General data: 

 Power supply   3 x 320 - 550 V, 47 - 63 Hz 

 max. power consumption  1060 W 

 Nominal D.C. voltage   24 V(+/-1%) 

 Voltage setting range    24V to 28,8V ( adjustable)  

 Nominal current (max.)   40 A  

 Dimensions   240 x 125 x 125 mm 

 Degree of protection    IP20 to IEC 529 

 Operating temperature   0 °C - 60 °C 

 Protection class    1 

 Humidity class    3K3, no condensation.   

 Natural air convection  

 Standards   EN60950,EN50178 

    UL/cUL (UL508/CSA 22.2) 

 

 Signalling: 

 Green Led:  Output voltage > 20,5V 

 Yellow Led:  Overload, Output Voltage < 20,5V 

 Red Led: shutdown 

 

Control accumulator: 

 Pb battery 24 VDC/18 Ah 

 

1.20.05 Electric jacket water preheating 

Installed in the jacket water cooling circuit, consisting of: 

 Heating elements 

 Water circulating pump 

 

The jacket water temperature of a stopped engine is maintained between 56°C (133 °F) and 60°C 

(140°F), to allow for immediate loading after engine start. 

 

1.20.08 Flexible connections 

Following flexible connections per module are included in the GE Jenbacher -scope of supply: 

 

No. Connection   Unit Dimension Material 

 

2 Warm water in-/outlet   DN/PN 100/10 Stainless steel 

1 Exhaust gas outlet   DN/PN 250/10 Stainless steel 
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1 Fuel gas inlet   DN/PN 100/10 Stainless steel 

2 Intercooler in-/outlet    DN/PN 65/10 Stainless steel 

2 Lube oil connection   mm 28 Hose 

 

Sealings and flanges for all flexible connections are included. 

 

1.20.10 Exhaust gas bypass 

The exhaust gas bypass consists of two flaps (electrically driven), to close the inlet and outlet openings at 

the exhaust gas heat exchanger, and open the exhaust gas bypass duct (optional). The exhaust gas 

bypass is activated as soon as the exhaust gas heat cannot be fully used. 

 

Scope of supply: 

 2 exhaust flaps, DN/PN 250/10 

 Electrical motor drive 3 x 600/347 V, 60 Hz 

 Necessary flanges, seals, fixings 

 Flap valve control ON/OFF 

 

1.20.25 Warm water monitoring 

The monitoring device is included in the warm water circuit. The components are delivered loose. 

 

Consisting of: 

 1 Flow control   Shut down signal: minimum flow 

 1 Pressure switch   Shut down signal: maximum pressure 

 1 Temperature switch   Shut down signal: maximum temperature 

 1 Pressure relief valve 

 

1.20.26 Warm water pump 

Consisting of: 

 1 Pump with constant speed, delivered loose for circulation of the required warm water flow per module, 

3 x 600/347 V, 60 Hz 

 2 Manometers, at inlet and outlet of pump 

 

The pump will be dimensioned upon the pressure drop of delivered GE Jenbacher parts in the warm 

water circuit and max. 0.5 bar (7.2 PSI) for the customer circuit. 

 

1.20.27 Return temperature control 

Control of the return temperature ensures a constant warm water temperature at the inlet of the module. 

This is made possible by mixing warm water from the outlet flow into the return flow. 

 

Consisting of: 

 1 x 3-way valve with electrical regulating control (delivered loose) 
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 1 PT 100 (mounted on the engine or delivered loose) 

 1 PID-regulation (installed in the control panel) 

 

1.20.28 Pressure compensation reservoir 

The Expansion Tank is designed for the warm water circuit of the respective module. 

 

Scope of supply: 

 Size of the expansion tank:  150 l (delivered loose) 

 Pressure gauge   (delivered loose) 

 

2.00 Electrical Equipment 

Totally enclosed floor mounted sheet steel cubicle with front door wired to terminals. Ready to operate, 

with cable entry at bottom. Naturally ventilated. 

 

Protection: IP 42 external 

 IP 20 internal (protection against direct contact with live parts) 

 

Design according to EN 61439-2 / IEC 61439-2 and ISO 8528-4. 

Ambient temperature 5 - 40 °C (41 - 104 °F), 70 % Relative humidity 

 

Standard painting: Panel:  RAL 7035 

 Pedestal:  RAL 7020 

 

2.01.01 Interlock Panel 

(One panel prepared for max. 6 engines) 

 

Purpose: Specific release for “BLACK START OPERATION“ 

 

Dimensions: 

Height 2200 mm (87 in) [including 200 mm (8 in) foundation] 

Width 800 mm (32in) - 1200 mm (48 in) 

Depth 600 mm (24 in) 

 

Control power supply (by supplier of the control power supply unit) from the battery 24 V DC, 16 A 

(tolerance: min. 22 V, max. 30 V, including waviness Upp 3.6 V minus-grounded). 

Auxiliary power supply (by the supplier of the auxiliary power supply unit): 

600/347 V, 60 Hz, 16 A. 

 

Comprising: 

 Terminal strip with cable entry from bottom 

 Interface relays/contacts as per the interface list 
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 Lockable selector switch with the following positions: 

"Stop" No “BLACK OUT START” possible 

"1-6" Release for Engine no. “1 - 6“ for BLACK Start – prepared for 6 engines 

 Lockable speed / power mode selector-switch with the settings: 

“OFF” Parallel island mode: with load sharing to customer engine 

 If existing = SPEED MODE 

 If NO load sharing line to customer engine is existing or possible – speed control adjusted with 

DROOP FUNCTION 

“ON” Parallel island mode: with full load of GE Jenbacher engines = POWER 

MODE 

(cos phi controller is working) 

 

Function: 

GEJ engines are working with full load (set point adjustable), and customer engines cover the remaining 

load! Possible function if power rating of customer engines are higher than the GEJ nominal power and 

same speed/power regulator reaction time! 

 Emergency stop push button  

 Interfaces from CUSTOMER ENGINE CONTROL to GE Jenbacher: 

 Load is shed for BLACK OUT Start of first engine.  

 STATUS: GENERATOR CB OF CUSTOMER ENGINE IS CLOSED 

 STATUS: GENERATOR CB OF CUSTOMER ENGINE IS OPEN 

 SIGNAL FOR LOAD SHARING: with a Woodward 2301A speed governor  

(GE Jenbacher provides a load sharing signal with 4-16mA = 0-100%, this signal is wired on terminals 

in the cabinet).  

 

NOTE: 

Precondition for this operation mode without interlocking signals is an attended control room! 

 

2.01.06 Mains circuit breaker control and automatic resynchronizing - 

(Built into the module synchronizing) 

 

For automatic synchronizing (re-synchronizing) of the module with the mains circuit breaker to the grid, 

using PLC-technology. 

 

Consisting of: 

Hardware for the programmable control for automatic synchronizing mode and synchronizing the module 

with the mains circuit breaker to the grid. 

Logic for monitoring of: 

 Non-logic breaker positions 

 Closing faults 

 Opening faults 

 

Control switch 

Mains circuit breaker OPEN / CLOSED / MODE 

 For manual opening of the mains breaker 

 For manual synchronizing when the synchronizing mode switch is in the “MANUAL” position 

 For manual closing of the mains breaker to the voltage free bus bar (first closing) when the 

synchronizing mode switch is in the “MANUAL” position 
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Automatic synchronizing mode and synchronizing of the module on mains return and after the mains 

settling period with the mains breaker when the synchronizing mode switch is in the “AUTOMATIC” 

position. 

 

Manual synchronizing mode of the module with the mains breaker via the mains breaker control switch 

when the synchronizing mode switch is in the “MANUAL” position. 

Thereafter automatic synchronizing of the module via the mains circuit breaker to the grid. 

 

 Various control relays 

 

Operational indications: 

 Mains circuit breaker closed 

 Mains circuit breaker open 

 

Fault indications: 

 Mains circuit breaker return signal failure 

 Mains circuit breaker overload/short circuit 

 Mains circuit breaker closing failure 

 Mains circuit breaker opening failure 

 

Remote signals: 

(volt free contacts) 

Mains circuit breaker closed   1 NO 

Mains failure   1 NO 

 

The following signals must be made available by the supplier of the switchgear: 

 Mains circuit breaker Ready for CLOSURE 

 or breaker racked in  1 NO 

 Mains circuit breaker CLOSED 1 NO 

 Mains circuit breaker OPENED 1 NO 

 Mains circuit breaker Overload/short circuit 1 NO 

 Mains circuit breaker Local/remote selector switch  

    1 NO 

 Mains voltage 3 x 600/347V or 3x 110V/v3 – other measurement voltages available on request 

 Bus bar voltage 3 x 600/347 V or 3x 110V/v3 – other measurement voltages available on request 

 

Voltage transformers in star-star connection with minimum 50VA, Class 1 

 

The following signals are wired potential free to terminals by GE Jenbacher for the supplier of the 

switchgear: 

Close mains circuit breaker command  1 NO 

Open mains circuit breaker command  1 NO 

 

2.02 Grid monitoring device 

Standard without static Grid Code - 60Hz alternator 
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Function: 

For immediate disconnection of the generator from the grid in case of grid failures. 

 

Consisting of: 

 High/low voltage monitoring 

 High/low frequency monitoring 

 Specially adjustable independent time for voltage and frequency monitoring 

 Vector jump monitoring or df/dt monitoring for immediate disconnection of the generator from the grid 

for example at short interruptions 

 Indication of all reference dimensions for normal operation and at the case of disturbance over LCD and 

LED 

 Adjusting authority through password protection against adjusting of strangers 

 

Scope of supply: 

Digital grid protection relay with storage of defect data, indication of reference dimensions as well as 

monitoring by itself. 

 

Grid protection values:  

Parameter Parameter limit Max time delay[s] Comments 

59-61Hz   Do work normal 

f<[ANSI 81U] 59Hz 0,5 Load reduction  with 10%/HZ 

below 59Hz! 

f<<[ANSI 81U] 58.5Hz 0,1  

f>[ANSI 81O] 61,5Hz 0,1 Load reduction  with 30%/HZ 

above  61Hz! 

U<[ANSI 27] 90% 1 Load reduction  with 1%P 

/%U below 95% 

U<<[ANSI 27] 80% 0,2 Load reduction  with 1%P 

/%U  below 95% 

U>[ANSI 59] 110% 30 Load reduction  with 1%P 

/%U above  105% 

U>>[ANSI 59] 115% 0,2 Load reduction  with 1% 

P/%U  above 105% 

Df/dt  [ANSI 81R] 

Or  

Vector shift 

2Hz/s,  5  Periods 

Or 

8° -3pol 

 Cos phi range: 

 0,8ind (overexcited)  

-  1   
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 [ANSI 78]  

 

 

 

2.12 Gas warning device  

Function: 

The gas warning device continuously monitors the radiated air in the engine room and warns against 

gases which are injurious to persons’ health and against explosive gas concentrations. 

The measuring head (catalytic sensor) is attached on the covering or nearby the ground, dependent upon 

the gas source. 

 

Scope of supply: 

 Alarm unit voltage: 24VDC 

 2 Gas sensor(s) 

 

2.13 Smoke warning device  

Function: 

The smoke warning device in combination with the optical smoke detector (installed in the control room) 

and the thermal smoke detector (installed in the engine room) provide extensive early warning signal. 

 

Design: 

The device has an optical display for alarm and operation.  

The smoke warning device is installed in a plastic housing. 

 

Scope of supply: 

 Alarm unit voltage:  24 VDC 

 2 Smoke detector(s) 

 

3.01 Lube oil system 

Consisting of: 

 300 l fresh oil tank 

 300 l lube oil tank 

 Combined electric driven fresh oil and waste oil pump 

 Level switches 

 Shut-off devices 

 Complete pipework between oil tanks and module 

 

Through simple switch over of the pumps following functions are given: 

 Filling of the fresh oil tank from a cask 

 Filling of the lube oil tank from a cask 

 Filling of the oil pan from a cask 

 Emptying of the oil pan into a cask 
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 Emptying of the waste oil tank into a cask 

 

3.03.01 Exhaust gas silencer 

Material: 

Steel  

 

Consisting of: 

 Exhaust gas silencer 

 Flanges, seals, fixings 

 

Insulation: 

The insulation for reducing surface irradiations (heat and sound) of the exhaust gas silencer is not 

included in our scope of supply and must be provided locally. The insulation (100 mm (4 inch) rock wool 

covered with 0,75 mm (0,03 inch) galvanized steel sheet) is required to keep the sound pressure level of 

the container (65 dB(A) in 10 m (32 ft)). 

 

3.03.02 Exhaust gas piping 

The exhaust gas piping from the engine to the exhaust gas heat exchanger is made of steel and starting 

at the outlet of the heat exchanger made of stainless steel. The insulation of the piping is not included in 

Jenbacher‘s scope of supply. 

 

Consisting of: 

 Exhaust gas piping, as required 

 Bends, as required 

 Bellow expansion joint(s), as required 

In the exhaust gas piping to make the thermal extent possible. 

 Brackets and equipment for the installation, as required 

 

3.03.04 Pipe work for condensate 

The pipe work for condensate is used to drain off the condensate from the exhaust gas system (exhaust 

gas silencer, exhaust gas heat exchanger). 

 

Consisting of: 

 Tank for condensate made of plastic 

The tank is constructed with two connections DN 15: 

1 connection for the condensate inlet and a second one which is built as an overflow 

 Pipe works for condensate DN 15 made of stainless steel 

1 piece/condensate drain of the exhaust gas system. The connections are made of stainless steel 

(material: AISI 316) 

 Thread connections, holding device for pipe work and equipment for the installation 

 

If needed the pipe work has to be insulated and an additional trace heating has to be provided on site to 

prevent freezing of the condensate. 
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3.03.05 Exhaust gas blow-off valve 

When the risk of backfires in the exhaust gas system exists an exhaust gas blow-off valve must be 

installed. The exhaust gas can be released to atmosphere in case of a backfire.  

The blow-off valve should be installed as close to the engine exhaust exit as possible. 

 

Scope: 

Exhaust gas blow-off valve, installed on site by Gas Drive 

 

 

3.05 Air intake and outlet system 

Function: 

 Supply of the required combustion air for the gas engines 

 Supply and exhaust of the required cooling air to purge the radiated heat, especially the heat of the 

engine and the generator 

 

The air intake system (louver) consists of: 

 Weather protection 

 With sloped plating and birdscreen. 

 Material: zinc-coated steel 

 Air intake filter according to EN 779 class G4 

 Louver damper 

Consisting of: 

 U-profile frame and opposing hollow fins installed in plastic bushings  

 Motor operated with position switch 

 Material: zinc-coated steel 

 Noise attenuating system 

 Consisting of: 

 Sheet steel cladding 

 Attenuator (type: absorption or combination of resonance + absorption depending on sound level 

requirement) 

 Air intake fan, including E-motor, 600/347 V, 60 Hz, frequency controlled 

 

The air outlet system consists of: 

 Weather protection 

 Material: zinc-coated steel  

 Birdscreen, to protect against rain and/or inclement weather 

 Louver damper 

 Motor operated 

 Noise attenuating system 

 

The air intake jalousie flap opens automatically upon engine start. 

The air outlet jalousie flap only opens if the room temperature reaches the setpoint at which the air intake 

fan must start. 
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It’s about your
 profitability, 

productivity and 
keeping your 

field team happy.

At Gas Drive, gas-fuelled engines, generator sets and 

compressors are our sole business – and you, the 

customer, are our sole focus. Our mission is to help you 

succeed by providing the best equipment possible – then 

keeping it running with minimum downtime for decades to 

come. Regardless of the remoteness, terrain or climate of 

your field location.

Gas Drive draws on a 40-year legacy of capability, 

experience and customer relationships in servicing and 

optimizing gas-fuelled reciprocating engines, generator 

sets and compressors for the energy-producing sector. 

Gas Drive’s extensive network of service locations allow 

us to rapidly mobilize engines, generators, compressors, 

spare parts and experienced mechanics to your job site, 

24 hours per day year-round. Our locations are situated 

across Canada with two manufacturing facilities and 

a retrofit facility in Calgary, Alberta; a parts distribution 

facility in Leduc, Alberta; over 150 fully equipped service 

vehicles; and more than 200 qualified mechanics.



By working with Gas Drive, you gain 
compelling advantages.

Products and Services

•	 Authorized distributor of Jenbacher engines and parts in Canada;

•	 Authorized distributor of MAN engines and parts in Canada;

•	 Parts and service for Waukesha engines as a Global Platinum Power Packager under 

the GE Waukesha Power Packager Program; 

•	 Exclusive Altronic distributor in Canada;

•	 Mechanical and electrical service for gas engine compressors and electric power 

generators;

•	 Field and shop compression retrofit with complete engineering and design services;

•	 Turnkey projects;

•	 Preventive maintenance and repair;

•	 Field and shop major overhauls;

•	 Optimization services;

•	 Operations and maintenance; and

•	 Extensive parts and engine inventory.



GE Waukesha engines and parts
Parts and service for Waukesha engines for our customers under the GE Waukesha 
Power Packager Program. Waukesha natural gas-fuelled engines drive compressors and 

electrical generators featuring extended maintenance intervals, fuel flexibility, and rich-

burn, lean-burn alternatives for optimal fuel efficiency at varying emissions compliance 

levels. These natural gas compression engines range from 160 hp to 4,835 hp (120 kW 

to 3.6 MW) and are designed and built to perform reliably in isolated, mission-critical and 

demanding applications.

Waukesha engine benefits include:

•	 Operating on a wide range of fuels;

•	 Superior power and output efficiency;

•	 Designed to meet countries stringent  
specifications and climates; and

•	 Designed to reduce environmental footprint.

Gas Drive has extensive experience in operating, 
maintaining and overhauling gas engines.

GE’s Jenbacher engines and parts
Gas Drive is the distributor of Jenbacher engines and parts in Canada. Jenbacher 
engines range from 250 kW to 9.5 MW and are designed for stationary, continuous duty 

operation. Jenbacher can fulfill your requirements across the spectrum of intended 

applications. That includes biogas, landfill gas, sewage gas, syngas, peak shaving, 

remote off-grid island operation having local natural gas resources, fuel-

switching or fuel blending to gas-driven electric power on drilling rigs. Known 

for their high efficiency, low emissions, durability and reliability, Jenbacher 
engines run on methane from virtually any source: system natural gas, 

biogas, landfill gas, coalbed methane, sewage gas and combustible 

industrial waste gases.



Product Range

MAN engines and parts

Altronic

Gas Drive is the distributor for MAN products across Canada, with a primary focus on 

distributing gas engines for electric power.

MAN gas engines have proven themselves through their ruggedness combined with high-

performance operation in peak-load and continuous operation. The long service intervals 

and overall service life of MAN gas engines deliver low total cost of ownership. With their 

continuous development program, MAN’s engines always contribute to greater efficiency. 

MAN gas engines range from 37 kW to 420 kW.

With MAN engines you can expect maximum efficiency, minimum fuel consumption, 

excellent power densities and maximum reliability, as well as a long service life. 

Gas Drive is the exclusive distributor for Altronic’s ignition and 

controls products in Canada.

Gas Drive:

•	 Is the authorized repair shop for Altronic ignition and instrumentation 
components;

•	 Manufactures and repairs ignition harness, leads and pyrometer harnesses;

•	 Retrofits engines and compressor panels;

•	 Provides new panel replacements ranging from annunciator to Allen Bradley PLC;

•	 Offers digital ignition systems; and 

•	 Provides EZRail modular ignition rail systems for natural gas engines.

	 Power Rating (kW)	 Series	 Cylinders

	 37 – 68	 E0834	 4

	 56 – 110	 E0836	 6

	 130 – 220	 E2876	 6

	 265 – 295	 E2848	 8

	 250 – 420	 E2842	 12



Gas Drive offers a full range of engines for electric power to meet the increasing demands 

of the power generation market. Waukesha, Jenbacher and MAN engines are available 

in ranges from 30 kW to 9.5 MW in a single unit configuration that are designed for 

stationary continuous duty operations.

Full electric power capabilities and applications include:

•	 Equipment-only supply;

•	 Co-generation products;

•	 Peak shaving;

•	 Remote off-grid island operation;

•	 Wide range of fuel-source options;

•	 Rental equipment available from 70 kW to 1 MW;

•	 Complete turnkey solutions; and

•	 24/7 support, no matter how remote the location.

Gas Drive provides a variety of electric power offerings for projects such as modular,  

co-generation and biogas plants. We can fulfill all your project requirements.

Electric Power



Turnkey Projects
Gas Drive is with you from the start of the project to the finish. From the initial site clearing 

to turning on the lights, Gas Drive offers turnkey projects with complete support at every 

step. We have the resources and the experience to engineer, design, manage and self-

execute the construction of many project complexities and locations. 

The true value-add of Gas Drive’s multi-discipline construction capability is unlocked 

when multiple interfaces are managed by us. We are also pleased to place any of 

our construction disciplines at our customers’ disposal for the delivery of individual 

construction scopes. 

Our teams will deploy to any site, bringing with them all the skills and equipment needed 

for a seamless, on-time delivery and hand-over.

Civil Work

Concrete
Grid 

Interconnect Commissioning

Steel Structure 
Installation

Generator 
Installation

When you choose to work with Gas Drive 
you will never be on your own.



Maximizing the efficiency of your installed horsepower, extending the life of your legacy 

compression equipment in ways that make the most economic sense, and even putting 

you in touch with potential customers for your surplus equipment are all parts of Gas 

Drive’s offerings. 

We want you to achieve the best operating economics and to minimize fuel consumption 

and emissions by maximizing your use of total available compression horsepower. Gas 

Drive understands optimization – what the goal is, and how to go about it in a dynamic 

field environment, where flows and pressures are in almost continuous flux.

Retrofit and optimization through Gas Drive provides you with:

•	 Re-cylindering;

•	 Stage changes;

•	 Driver change-out;

•	 Modularization;

•	 Sweet-to-sour conversion;

•	 Engine overhaul;

•	 Emissions management; 

•	 Optimization;

•	 Fleet review;

•	 Control panel upgrades; and

•	 Surplus equipment brokerage.

No other provider offers Gas Drive’s service  

range, integrated capabilities or extensive  

experience. Whatever the job, we always  

strive for enhanced performance, higher  

uptime and longer service life in a safe  

package that meets design standards  

and codes.

Compressor Retrofit Capabilities

Retrofit, rebuild or recondition. In your field or 
at our facility. Gas Drive gives you options. 



Thorough After-market Support

Exchange Program

When you choose to work with Gas Drive, you will never be on your own. After you take 

delivery, we can look after any of your needs. That includes preventive maintenance, 

parts, equipment overhauls, optimizing engine / compression package efficiency, engine 

controls programming and full product line support. We provide factory-authorized 

service, maintenance and warranty fulfillment, performed by our trained technicians. 

We stand proudly behind everything we do, offering our in-house Gas Drive warranty on 

top of the original factory warranty. Our background in field compression and electric 

power packages extends our service capabilities. We can also provide complete contract 

operations of gas gathering systems and processing facilities.

Gas Drive supports and enhances your production capabilities with one of the 

industry’s largest selections of exchange engines and screw compressors. Replacing 

your existing engine or screw compressor with a factory-certified remanufactured 

component is far less labour-intensive than an overhaul and can avert days of lost 

production. If a breakdown occurs in the field, a replacement can occur much faster, 

reducing your downtime.



Extensive Spare Parts Inventory

Materials and Workmanship Warranty

With over $40 million in inventory on-hand, Gas Drive has one of the world’s largest 

selections of gas engine and compressor components. Our lineup is instantly available 

from our centralized location in Leduc, Alberta. Our extensive branch network gives us 

the reach to deploy parts quickly.

We have longstanding relationships with world-class parts and equipment suppliers.  

Gas Drive maintains an inventory of Altronic, Ariel, Caterpillar, Champion, Dresser-Rand, 

Endyn, Frick, Gardner Denver, Gemini, Howden, Impco, Jenbacher, Kobelco, MAN, 

Waukesha and York spare parts.

At Gas Drive we support and enhance your production capabilities with one of the largest 

selections of exchange engines in the industry. If a breakdown occurs, we can often have 

a replacement on-site and installed the same day. We rebuild our engines to OEM factory 

specifications, run them on our state-of-the-art engine dyno and back it up with a Gas 

Drive warranty. Gas Drive warranties against defects of materials and workmanship on 

our parts and service. 



Canada
Head Office
10121 Barlow Trail NE 
Calgary, AB T3J 3C6 
Office:	  1.403.387.6300 
Toll Free:	  1.800.382.8199

Bonnyville, AB 
Office:	  1.780.826.4442

Drayton Valley, AB 
Office:		 1.780.514.7886 
Toll Free: 	 1.800.272.5669

Edmonton, AB 
Office:		 1.780.465.5371 
Toll Free: 		1.800.272.5669

Edson, AB 
Office:		 1.780.723.7292

Fort Nelson, BC 
Office:		 1.250.774.2895

Fort St. John, BC 
Office:		 1.250.785.1171 
Toll Free: 		1.866.785.9181

Grande Prairie, AB 
Office:		 1.780.539.5974 
Toll Free: 		1.866.539.5974

Leduc, AB 
Office:		 1.780.980.8855

London, ON 
Office:		 1.519.455.5600 
Toll Free: 		1.877.966.5600

Manning, AB 
Office:		 1.780.836.2939 
Toll Free: 		1.877.836.2939

Medicine Hat, AB 
Office:		 1.403.526.1866 
Toll Free: 		1.866.526.1866

Mississauga, ON 
Office:		 1.905.612.0514

Pont-Rouge, QC 
Office:		 1.418.670.8654 

Red Deer, AB 
Office:		 1.403.341.3900 
Toll Free: 		1.866.341.2111

Slave Lake, AB 
Office:		 1.780.849.6555 
Toll Free: 		1.800.272.5669

Ste-Julie, QC 
Office:		 1.450.649.3174

Whitecourt, AB 
Office: 		 1.780.778.4017

Gas Drive Locations

gasdriveglobal.com

info@gasdriveglobal.com

sales@gasdriveglobal.com













 
 

 
 
 
 
 
 

Mobile Boiler Room (Powerpod) 
 

 
Customer Name: 

End user name: 

Quote number: 

Date: 

Jenmar 

Concepts 

Q3846 

March‐15-16 

 
Product Description 

 

 
The scope includes for the boiler and other sub‐systems to be securely mounted in a sea‐type container to operate as a boiler island. Container will have 

different feed connections for power, fuels and water. Blowdown and boiler will be connected to a common drain line. 

 

Combustion air shall enter freely in the container from a wall mounted damper at the burner end. Air will be preheated through an open coil heater 
 

The container will come fully insulated to withstand the cold climate.  Room heaters will prevent the equipment and piping from freezing.  Powers can come 

from an outside source as well as from an emergency diesel generator 

 
 
 

For more information about our products please visit our website at : www.novathermboiler.com, 
www.pacific-boiler.com 

 

Scope and pricing 
 

 
  Qty  Mobile  Incl/Excl   

1  Container "sea‐can" 40 feet long, including: 

1  Double door construction with one side access door equipped with panic bar 

Included 

Included 

1  Fully insulated with 2" of urethane  Included 

1  Internal galvanized steel walls and ceiling, 20 ga thick with white enamel paint coat  Included 

1  Steel checker plate on floor  Included 

1  Equipped with interior lightning and 110V sockets, wired to a main electrical panel  Included 

2  Equipped with interior heaters 5 kW each with integrated thermostat.  Wired to main electrical panel  Included 

1  Combustion air preheater 6kW with internal thermostat, installed at air inlet louver/damper  Included 

1  Air inlet louver with damper assembly mounted on the side wall close to burner air inlet, with proof switch  Included 

1  Side access openings for boiler maintenance  Included 

1  Gas and fire detectors  Included 
 

  Qty  Make‐up Water Equipment  Incl/Excl   

1 Makeup water system including softener, metering pump and chemical starting kit Included 

1 Makeup water piping from container side to softeners, including outside isolating valve (shipped loose) Included 

1 Makeup water piping from softeners to expansion tank Included 

1 Electrical wiring of the above equipment Included 

 

  Qty  Water equipment  Incl/Excl   

1  Expansion tank  Included 

1  Instrumentation and controls Included 

6  Pumps  Included 

2  Feedwater piping from pump set to boiler  Included 

1  Electrical wiring of the above equipment Included 

http://www.novathermboiler.com/
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	011000
	1 General
	1.1 SUMMARY OF WORK
	.1 Requirements Included
	.1 Title and description of work: LNG Equipment Package.  Contract includes design, supply, manufacture, testing, certification, design registration, delivery, off-loading, assistance in construction, supervision of installation, field inspection,  co...
	.2 Contract method:  Lump sum.
	.3 Shipping Point: INCOTERMS DDP Fort Simpson, Northwest Territories.

	.2 Definitions
	.1 “Owner” refers to NT Energy Corporation.
	.2 “Engineer” refers to Associated Engineering.
	.3 “Supply Contractor” refers to successful Bidder.
	.4 “Manufacturer” refers to designers and fabricators of individual components or systems that will be supplied by the Supply Contractor.
	.5 “Installing Contractor” refers to a yet-to-be-selected equipment installation contractor.


	1.2 SUBMITTALS
	.1 Administrative
	.1 Return Submittals to Engineer for review in an orderly sequence so as to not cause delay in Work.  Submit within 42 days of the Contract Award.
	.2 Work affected by submittal will not proceed until review is complete.
	.3 Adjustments made on submittals by Engineer are not intended to change the scope of work.  If adjustments affect the value of the Work, state such in writing to Engineer prior to proceeding with the Work.

	.2 Shop drawings and Product Data
	.1 The term "shop drawings" means drawings, diagrams, illustrations, schedules, performance charts, brochures and other data which are to be provided by Vendor to illustrate details of the Work.
	.2 Indicate materials, methods of construction and attachment or anchorage, erection diagrams, connection, explanatory notes and other information necessary for completion of the Work.
	.3 Make changes to shop drawings as required by Engineer.
	.4 The Vendor will be responsible for errors and omissions in submission and will not be relieved by Engineer's review of submittals.
	.5 The Vendor will be responsible for deviations in submission from requirements of Contract Documents and will not be relieved by Engineer's review.
	.6 Detail all shop drawings using the metric system.  Prepare to a commercial quality drafting standard or equivalent to the Contract drawings (if available), whichever is the higher standard.
	.7 Maintain a complete shop drawing record showing the review status of all shop drawings on the Work.  Provide Engineer with a copy of this record on a monthly basis or as requested by Engineer.
	.8 Submit shop drawings to Engineer for review with a Transmittal Form as provided by Engineer or in a form acceptable to Engineer. Type or print the appropriate information on the form to fully describe the drawings being sent for review. Retain a co...
	.9 Transmittal form or shop drawing stamp to be signed by Vendor’s authorized representative certifying approval of submission, verification of field measurements and compliance with Contract Documents.
	.10 Submit electronic files of product data sheets or brochures for requirements requested in specification sections and as Engineer may reasonably request where shop drawings will not be prepared due to standardized manufacture of product.
	.11 Submit one electronic file and two (2) hard copies of shop drawings for each requirement requested in specification Sections and as Engineer may reasonably request.
	.12 Electronic copies to be in published, not scanned portable document format (PDF), Microsoft Word (DOC) or AutoCAD (DWG) formats or as directed by the Engineer.
	.13 During review, Engineer will mark drawings to indicate review status:
	.1 "REVIEWED" - Make and distribute additional copies as required for execution of the Work.
	.2 "REVISE & RESUBMIT" - Make the necessary revisions and resubmit revised drawings for review. Show the drawing number of the first such revised drawing and show the latest revision number applicable to the drawing by adding a suffix to the drawing n...
	.3 "NOT REVIEWED" - This notation indicates that Engineer has not reviewed the drawing. It may also be used in combination with the notation to revise and resubmit the drawing where Engineer lacks sufficient information to complete the review and requ...
	.4 Drawings will be marked "REVIEWED" together with the notation "REVISE & RESUBMIT" when Engineer requires resubmission of a revised drawing showing corrections made as a result of Engineer's notations on the shop drawings. This procedure will not re...

	.14 Use only those shop drawings on the Work that bear the "REVIEWED" notation.
	.15 Do not revise shop drawings marked "REVIEWED" unless resubmitted to Engineer for further review.
	.16 Revisions to drawings and documents shall clearly indicate changes made using a revision block and triangle showing the revision or other acceptable method.
	.17 Determine which shop drawings have, in addition to those drawings specifically mentioned in Contract, design elements requiring the seal of a Professional Engineer registered in the Province or Territory where the Work is located, in accordance wi...
	.18 Review by Engineer is for the sole purpose of ascertaining conformance with the general design concept. This review does not mean that Engineer approves the detail design inherent in the shop drawings, responsibility for which remains with Vendor,...
	.19 Upon final review by Engineer, provide final shop drawing in electronic ACAD format to illustrate all plans and sections and all details.

	.3 Operating and Maintenance Manuals
	.1 Six weeks prior to the delivery of products, submit (2) draft copies of operating and maintenance manuals for Engineer’s review.
	.2 Manuals to contain operational information on equipment, cleaning and lubrication schedules, filters, overhaul and adjustment schedules and similar maintenance information.
	.3 Bind contents in a three-ring, hard covered, plastic jacketed binder. Organize contents into applicable categories of work, parallel to specifications Sections.
	.4 Once the manual is completed to the satisfaction of the Engineer, provide four (4) final hard copies and final digital copy in PDF format of the manuals with the delivery of the equipment.


	1.3 SCHEDULE
	.1 Deliver Goods INCOTERMS DDP to Fort Simpson, Northwest Territories by May 2016.  Proponents to confirm best delivery for individual LNG system components in Tender Forms.
	.2 Submit a complete project schedule identifying the following work stages and milestones:
	.1 Contract Award
	.2 Preliminary Design and Layout
	.3 Participation in Hazop review process
	.4 Shop drawings and Product Data Submittals to include final design and layout.
	.5 Certification and Registration
	.6 Fabrication Progress
	.7 Shipping and Product Delivery
	.8 Commissioning and Training

	.3 Submission
	.1 Submit initial schedules within 14 days of the executed purchase order.
	.2 Submit in electronic (PDF) format.
	.3 Engineer will review schedule and return comments within 7 days after receipt.
	.4 Resubmit finalized schedule within 7 days after return of a reviewed copy.


	1.4 PAYMENT SCHEDULE
	.1 The following billing milestones are to be used:
	.1 Shop drawing Review:  10%
	.2 Witness Testing Reports:  10%
	.3 Product Delivery to DDP Point:  40%
	.4 Final Commissioning, Testing and Training, O&M Manuals:  40%


	1.5 QUALITY CONTROL
	.1 Inspection
	.1 Provide Owner and Engineer access to the Work.
	.2 Give timely notice requesting inspection if the Work is designated for special tests, inspections or approvals by Engineer instructions, or law of Place of Work.
	.3 If Vendor covers or permits to be covered Work that has been designated for special tests, inspections or approvals before such is made, uncover such Work, have inspections or tests satisfactorily completed and make good such Work.
	.4 Provide data reports and books signed by relevant inspectors where applicable.


	1.6 BASIC PRODUCT REQUIREMENTS
	.1 Product and Material Quality
	.1 Products, materials, equipment and articles (referred to as products throughout specifications) incorporated in the Work will be new, not damaged or defective, and conforming with specifications for purpose intended. If requested, furnish evidence ...
	.2 Defective products will be rejected, regardless of previous inspections. Inspection does not relieve responsibility, but is a precaution against oversight or error. Vendor shall remove and replace defective products at own expense and be responsibl...

	.2 Storage, Handling and Protection
	.1 Handle and store products in a manner that will prevent damage, adulteration, deterioration and soiling and in accordance with manufacturer's instructions when applicable.
	.2 Store packaged or bundled products in original and undamaged condition with manufacturer's seals and labels intact.
	.3 Store products subject to damage from weather in weatherproof enclosures.

	.3 Workmanship
	.1 Execute Work by workers experienced and skilled in respective duties for which they are employed.



	2 Products
	.1 Not used.

	3 Execution
	.1 Not used.


	014219
	1 General
	1.1 LATEST EDITIONS
	.1 All references to specifications, standards, or methods of technical associations refer to the latest adopted revision, including all amendments, in effect on the date of submission of bids, except where a date or issue is specifically noted.

	1.2 ABBREVIATIONS
	1.3 CONFORMANCE
	.1 Conform to these standards, in whole or in part as specifically requested in Specifications.
	.2 If there is question as to whether any product or system is in conformance with applicable standards, Engineer reserves the right to have such products or systems tested to prove or disprove conformance.
	.3 The cost for such testing will be born by Owner in the event of conformance with Contract Documents or by Contractor in the event of non-conformance.


	2 Products
	Not Used

	3 Execution
	Not Used


	016600
	1 General
	1.1 DESCRIPTION
	.1 This Section describes the general requirements for the shipment, protection and storage of the Goods.
	.2 The Supply Contractor shall take responsibility for all items arising under this Section up to and including delivery of the Goods.

	1.2 CARE
	.1 Ship, handle, and store the Goods to prevent damage.
	.2 Damaged items will not be permitted as part of the Goods except in cases of minor damage that have been satisfactorily repaired and are acceptable to the Engineer.

	1.3 TRANSPORTATION and storage
	.1 Pay all costs of transportation of the Goods to the FOB Point.
	.2 Provide protection against damage from moisture, freezing, dust, handling, or other cause during transport from manufacturer's premises to Work Site.
	.3 The installation contractor will provide for appropriate storage on-site until components can be incorporated into the permanent works.  Where necessary, this will include indoor storage of components.
	.4 Items or components of items with unique numbering systems such as mechanical and electrical equipment and instruments shall be clearly tagged with such numbers.
	.5 Use stiffeners where necessary to maintain shapes and to give rigidity.
	.6 Deliver parts of Goods in assembled units where possible.
	.7 Wrap or otherwise seal bearing housings, vents and other types of openings to prevent contamination by grit and dirt.
	.8 Correct any damage to conform to the requirements of this Contract before the Goods are incorporated into the work and pay the costs arising out of dismantling, inspection, repair and reassembly as necessary.
	.9 Provide lifting points clearly marked, weight and handling and lifting method and equipment required.


	2 Products
	.1 Not Used.

	3 Execution
	.1 Not Used.
	END OF SECTION


	017824
	1 General
	1.1 GENERAL
	.1 Specific requirements for maintenance materials, tools and spare parts are specified in individual specification sections.
	.2 Supply special tools, wrenches, and accessories that are required for removing worn parts, making adjustments, and carrying out maintenance works.
	.3 Deliver maintenance materials, special tools and spare parts to Owner.
	.4 Prepare lists of maintenance materials special tools and spare parts for inclusion in operations and maintenance manuals with the equipment or separate within 2 weeks of equipment delivery.
	.5 Provide a set of commissioning spares including but not limited to filter cartridges, strainers, commissioning instrumentation, gaskets and other items as required.

	1.2 MAINTENANCE MATERIALS
	.1 Deliver specified items packaged to prevent damage.
	.2 Identify, on carton or package, equipment ID or tag number, colour, room number, system or area, as applicable, where item is to be used.

	1.3 SPECIAL TOOLS
	.1 Assemble special tools as specified.
	.2 Include following:
	.1 Identification tag reference.
	.2 Identification of equipment or system for which tools are applicable.

	.3 Instruction on intended use of tool.

	1.4 SPARE PARTS
	.1 Assemble spare parts as specified.
	.2 Include the following:
	.1 Part number.
	.2 Identification of equipment or system for which parts are applicable.
	.3 Installation instructions as applicable.
	.4 Name and address of nearest supplier.

	.3 Identify spare parts to indicate equipment or system for which parts are applicable.


	2 Products
	Not Used

	3 Execution
	Not Used


	2530021
	Part 1 General
	1.1 SUMMARY
	.1 Section Includes:
	.1 Control devices integral to the LNG Equipment Package – Electric Valve Actuators


	1.2 REFERENCES
	.1 American National Standards Institute (ANSI).
	.1 ANSI/IEEE C57.13, Standard Requirements for Instrument Transformers.

	.2 American Society for Testing and Materials International, (ASTM).
	.1 ASTM B148, Standard Specification for Aluminum-Bronze Sand Castings.

	.3 National Electrical Manufacturer's Association (NEMA).
	.1 NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximum).

	.4 Canadian Standards Association (CSA International).
	.1 CSA-C22.1, Canadian Electrical Code, Part 1 (19th Edition), Safety Standard for Electrical Installations.

	.5 European Committee for Standardisation.
	.1 EN15714-2, Industrial valves. Actuators. Electric actuators for industrial valves. Basic requirements.

	.6 International Standards Association (ISA).
	.1 ISA-SP96.02, Guidelines for the Specification of Electric Valve Actuators.


	1.3 ACTION AND INFORMATIONAL SUBMITTALS
	.1 Submit shop drawings and manufacturer's installation instructions in accordance with Section 01 10 00 – Equipment Procurement General Requirements and include, but not limited to the following;
	.1 Electric Actuators
	.1 Name of manufacturer
	.2 Type and model
	.3 Specification data sheets
	.4 Performance data
	.5 Operating weight
	.6 Overall dimensions
	.7 Mounting and support details
	.8 Materials of construction
	.9 Voltage and power draw


	.2 Pre-Installation Tests.
	.1 Submit samples at random from equipment shipped, as requested by Consultant, for testing before installation. Replace devices not meeting specified performance and accuracy.

	.3 Manufacturer's Instructions:
	.1 Submit manufacturer's installation instructions for specified equipment and devices.



	Part 2 Products
	2.1 GENERAL
	.1 Actuators to be of same type and manufacturer.
	.2 The actuators shall be suitable for use on a nominal 120 volt, 1 phase, 60 Hz power supply and are to incorporate motor, integral reversing starter, local control facilities and terminals for remote control and indication connections housed within ...
	.3 The actuator shall include a device to ensure that the motor runs with the correct rotation for the required direction of valve travel irrespective of the connection sequence of the power supply.
	.4 The actuator shall be sized to guarantee valve closure at the specified differential pressure and temperature. The safety margin of motor power available for seating and unseating the valve shall be sufficient to ensure torque switch trip at maximu...
	.5 External trim materials to be corrosion resistant.
	.6 Actuators shall be suitable for outdoor use. The actuator shall be capable of functioning in an ambient temperature ranging from -41.2 C to 28.8 C, allow for a minimum ambient temperature of -50oC to accommodate wind chill effects and up to 100% re...
	.7 Actuators for hazardous area applications shall meet the area classification, gas group and surface temperature requirements.  Actuators will be installed in a Class 1 Zone 2 Group IIA area.
	.8 Terminations: use standard conduit box with slot screwdriver compression connector block unless otherwise specified.
	.9 Transmitters and sensors to be unaffected by external transmitters including walkie talkies.
	.10 Account for hysteresis, relaxation time, maximum and minimum limits in applications of sensors and controls.

	2.2 ELECTRONIC / ELECTRIC VALVE ACTUATORS
	.1 Requirements:
	.1 Construction: steel, cast iron, aluminum.
	.2 Control signal: 4-20 mA DC.
	.3 Positioning time: to suit application. 90 sec maximum.
	.4 Fail to normal position as indicated.

	.2 Actuators shall be o-ring sealed, watertight to IP66/IP68 7m for 72 hrs, NEMA 4, 6. The motor and all other internal electrical elements of the actuator shall be protected from ingress of moisture and dust when the terminal cover is removed for sit...
	.3 Enclosure must allow for temporary site storage without the need for electrical supply connection.
	.4 All external fasteners shall be plated stainless steel. The use of un-plated stainless steel or steel fasteners is not permitted.
	.5 Devices installed in user occupied space not exceed Noise Criteria (NC) of [35]. Noise generated by any device must not be detectable above space ambient conditions.
	.6 The motor shall an integral part of the actuator, designed specifically for valve actuator applications. It shall be a low inertia high torque design, class F insulated with a class B temperature rise giving a time rating of 15 minutes at 40 C (104...
	.7 Electrical and mechanical disconnection of the motor should be possible without draining the lubricant from the actuator gearcase.
	.8 Protection shall be provided for the motor as follows:
	.1 Stall - the motor shall be de-energized within 8 seconds in the event of a stall when attempting to unseat a jammed valve.
	.2 Over temperature - thermostat will cause tripping of the motor. Auto-reset on cooling
	.3 Single phasing - lost phase protection.
	.4 Direction – phase rotation correction.

	.9 The actuator gearing shall be totally enclosed in an oil-filled gearcase suitable for operation at any angle. Grease lubrication is not permissible. All drive gearing and components must be of metal construction and incorporate a lost-motion hammer...
	.10 Hand Operation
	.1 A handwheel shall be provided for emergency operation, engaged when the motor is declutched by a lever or similar means, the drive being restored to electrical operation automatically by starting the motor. The handwheel or selection lever shall no...
	.2 Clockwise operation of the handwheel shall give closing movement of the valve unless otherwise stated in the data sheet. For linear valve types the actuator handwheel drive must be mechanically independent of the motor drive and should be such as t...

	.11 The actuator shall be furnished with a drive bushing easily detachable for machining to suit the valve stem or gearbox input shaft. The drive bush shall be positioned in a detachable base of the actuator. Thrust bearings shall be sealed for life a...
	.12 Local Controls
	.1 The actuator shall incorporate local controls for Open, Close and Stop and a Local/Stop/Remote mode selector switch lockable in any one of the following three positions: local control only, stop (no electrical operation), remote control plus local ...
	.2 The local controls shall be arranged so that the direction of valve travel can be reversed without the necessity of stopping the actuator.
	.3 The local controls and display shall be rotatable through increments of 90 degrees to suit valve and actuator orientation.

	.13 Torque and turns limitation to be adjustable as follows:
	.1 Position setting range – direct drive part turn actuators: 90  +/-10 , with resolution to 0.1 deg. of actuator output.
	.2 Torque setting: 40% to 100% rated torque.
	.3 Position measurement – Absolute position measurement should be incorporated within the actuator. The technology must be capable of reliably measuring position even in the case of a single fault. The design must be simple with the minimum amount of ...
	.4 Measurement of torque shall be from direct measurement of force at the output of the actuator. Methods of determining torque-using data derived from the motor such as motor speed, current, flux etc. are not acceptable
	.5 A means for automatic “torque switch bypass” to inhibit torque off during valve unseating and “latching” to prevent torque switch hammer under maintained or repeated control signals shall be provided.
	.6 The electrical circuit diagram of the actuator should not vary with valve type remaining identical regardless of whether the valve is to open or close on torque or position limit.

	.14 Remote Valve Position and Status Indication
	.1 Four contacts shall be provided which can be selected to indicate any position of the valve; Provision shall be made for the selection of a normally closed or open contact form. Contacts shall maintain and update position indication during handwhee...
	.2 The contacts shall be rated for 5mA to 5A, 120V AC, 30V DC.
	.3 As an alternative to providing valve position indication any of the four above contacts shall be selectable to signal one of the following:
	.1 Valve opening, closing or moving.
	.2 Thermostat tripped, lost phase.
	.3 Motor tripped on torque in mid travel, motor stalled.
	.4 Remote selected.
	.5 Actuator being operated by handwheel.
	.6 Actuator fault.

	.4 Provision shall be made in the design for an additional eight contacts having the same functionality.
	.5 A configurable monitor relay shall be provided as standard, which can be used to indicate either Availability or Fault. The relay should be a spring return type with a Normally Open / Normally Closed contact pre-wired to the terminal bung.
	.6 The Monitor (availability or fault) relay, being energized from the control transformer will de-energise under any one or more the following conditions:
	.1 Available Mode
	.1 Loss of main or customer 24 V DC power supply.
	.2 Actuator control selected to local or stop.
	.3 Motor thermostat tripped.
	.4 Actuator internal fault.

	.2 Fault Mode
	.1 Loss of main or customer 24VDC supply.
	.2 Motor thermostat tripped.
	.3 Actuator internal fault.


	.7 Provision shall be made in the design for the addition of a contactless transmitter to give a 4-20mA analogue signal corresponding to valve travel and / or torque for remote indication when required. The transmitter will auto range to the set limits

	.15 Local Position Indicator
	.1 The actuator display shall include a dedicated numeric/symbol digital position indicator displaying valve position from fully open to fully close in 0.1% increments. Valve closed and open positions shall be indicated by symbols showing valve positi...
	.2 Red, green, and yellow LEDs corresponding to open, closed and intermediate valve positions shall be included on the actuator display when power is switched on. The yellow LED should also be fully programmable for on/off, blinker and fault indicatio...
	.3 The actuator display shall include a fully configurable dot-matrix display element with a minimum pixel resolution of 168 x 132 to display operational, alarm, configuration and graphical datalogger information. The text display shall be selectable ...
	.4 Datalogger graphical displays should as a minimum be able to display log and trend graphs on the local LCD for the following:
	.1 Torque versus Position
	.2 Number of Starts versus Position
	.3 Number of starts per hour
	.4 Dwell Time
	.5 Average temperature

	.5 The main display shall be capable of indicating 4 different home-screens of the following configuration:
	.1 Position and status
	.2 Position and torque (analogue)
	.3 Position and torque (digital)
	.4 Position and demand (positioning)

	.6 Provision shall be made for the addition of an optional environmental cover to protect the display from high levels of UV radiation or abrasive materials.
	.7 The local controls and display shall be rotatable through increments of 90 degrees to suit valve and actuator orientation.

	.16 Integral Starter and Transformer
	.1 The reversing starter, control transformer and local controls shall be integral with the valve actuator, suitably housed to prevent breathing and condensation. The starter shall be suitable for 60 starts per hour and of rating appropriate to motor ...
	.1 Energising of the contactor coils.
	.2 24 V DC or 110 V AC output for remote controls (maximum 5W/VA)
	.3 Supply for all the internal electrical circuits.


	.17 Remote Control Facilities
	.1 The necessary control, wiring and terminals shall be provided integral to the actuator enclosure. Open and close external interlocks shall be made available to inhibit local and remote valve opening / closing control. It shall be possible to config...
	.2 Remote control signals fed from an internal 24 V DC (or 110 VAC) supply and/or from an external supply between 20 V and 60 VDC or 40 V and 120 VAC, to be suitable for any one or more of the following methods of control:
	.1 Open, Close and Stop control.
	.2 Open and Close maintained or “push to run” (inching) control.
	.3 Overriding Emergency Shut-down to close (or open) valve from a normally closed or open contact.
	.4 Two-wire control, energise to close (or open), de-energise to open (or close).

	.3 Additionally provision shall be made for a separate ‘drive enable’ input to prevent any unwanted electrical operation.
	.4 It shall be possible to reverse valve travel without the necessity of stopping the actuator. The motor starter shall be protected from excessive current surges during rapid travel reversal. The internal circuits associated with the remote control a...

	.18 Monitoring Facilities
	.1 Facilities shall be provided for monitoring actuator operation and availability as follows:
	.1 Actuator text display indication of the following status/alarms:
	.1 Closed Limit, open limit, moving open, moving closed, stopped.
	.2 Torque trip closing, torque trip opening, stalled.
	.3 ESD active, interlock active.
	.4 Thermostat trip, phase lost, 24V supply lost, Local control failure.
	.5 Configuration error, Position sensor failure, Torque sensor failure.
	.6 Battery low, power loss inhibit.


	.2 Integral datalogger to record and store the following operational data:
	.1 Opening last /average torque against position.
	.2 Closing last /average torque against position.
	.3 Opening motor starts against position.
	.4 Closing motor starts against position.
	.5 Total open/closed operations.
	.6 Maximum recorded opening and closing torque values.
	.7 Event recorder logging operational conditions (valve, control and actuator).

	.3 The datalogger shall record relevant time and date information for stored data.
	.4 Datalogger data shall be accessed via non-intrusive Bluetooth® communication and data displayed on the local LCD. Sufficient standard intrinsically safe tools shall be provided for downloading datalogger and actuator configuration files from the ac...


	2.3 WIRING AND TERMINATION
	.1 Internal wiring shall be PVC insulated stranded cable of appropriate size for the control and 3-phase power. Each wire shall be clearly identified at each end. The terminals shall be embedded in a terminal block of high tracking resistance compound.
	.2 The terminal compartment shall be separated from the inner electrical components of the actuator by means of a watertight seal and shall be provided with a minimum of 3 threaded cable entries with provision for an additional 5 extra conduit entries.
	.3 All wiring supplied as part of the actuator to be contained within the main enclosure for physical and environmental protection. External conduit connections between components are not acceptable. A durable terminal identification card showing a pl...
	.1 Serial number
	.2 External voltage values
	.3 Wiring diagram number
	.4 Terminal layout

	.4 The code card shall be suitable for the contractor to inscribe cable core identification alongside terminal numbers.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install equipment, components so that manufacturer's and CSA labels are visible and legible after commissioning is complete.
	.2 Install field control devices in accordance with manufacturers recommended methods, procedures and instructions.
	.3 In order to maintain the integrity of the enclosure, setting of the torque levels, position limits and configuration of the indication contacts etc. shall be carried out without the removal of any actuator covers and without mains power over an Inf...
	.4 Electrical:
	.1 Install communication wiring in conduit.
	.1 Provide complete conduit system to link Building Controllers, field panels and OWS(s).
	.2 Conduit sizes to suit wiring requirements and to allow for future expansion capabilities specified for systems.
	.3 Maximum conduit fill not to exceed 40%.
	.4 Design drawings do not show conduit layout.

	.2 Do not run exposed conduits in normally occupied spaces unless otherwise indicated or unless impossible to do otherwise Consultant to review before starting Work. Wiring in mechanical rooms, wiring in service rooms and exposed wiring must be in con...


	3.2 TESTING AND COMMISSIONING
	.1 Each actuator shall be supplied with a start-up kit comprising installation instruction manual, electrical wiring diagram and cover seals to make good any site losses during the commissioning period. In addition, sufficient actuator commissioning t...
	.2 Each actuator must be performance tested and individual test certificates shall be supplied free of charge. The test equipment should simulate a typical valve load, and the following parameters should be recorded.
	.1 Current at maximum torque setting.
	.2 Torque at max. torque setting.
	.3 Flash test voltage.
	.4 Actuator output speed or operating time.

	.3 In addition, the test certificate should record details of specification such as gear ratios for both manual and automatic and second stage gearing if provided, drive closing direction, wiring diagram number.



	432236
	1 General
	1.1 SCOPE
	.1  This Section covers liquefied natural gas (LNG) vaporizers, associated equipment and appurtenances. The equipment to be provided under this Section includes the following:
	.1 Vapourizer.
	.2 Automatic pressure building system.
	.3 Final line pressure control assembly.
	.4 Odorant unit.
	.5 Piping, control devices, instrumentation and miscellaneous appurtenances.
	.6 System control panel and control devices.

	.2 Coordinate scope of supply with scope of supply for LNG tanks as described in Section 43 41 13.13 – Ferrous Gas and Liquid Pressure Vessels.
	.3 Hot water lines between the heat source and the vapourizer and the natural gas line from the pressure control skid to the generator will be provided under a separate contract.

	1.2 GENERAL
	.1 Design, fabricate, and assemble equipment furnished under this Section in full conformity with the specifications and engineering data, instructions, and recommendations of the equipment manufacturer unless exceptions are noted by the Owner or the ...
	.2 Apply the materials and equipment requirements as specified in Section 01 10 00 – Equipment General Requirements to all equipment furnished under this Section.
	.3 Provide only new equipment that has not been in service at any time prior to delivery, except as required by specified tests.
	.4 Design, fabricate, and assemble all equipment in accordance with the best modern engineering and shop practice.  Manufacture individual parts to standard sizes and gauges so that repair parts, furnished at any time, can be installed in the field.  ...
	.5 Provide equipment components weighing over 50 kg with lifting lugs to provide a balanced lift.
	.6 Dull sharp corners of cut or sheared edges by at least one pass of a power grinder.
	.7 Complete surface preparation and shop paint all ferrous metal, except stainless steel, with epoxy enamel.
	.8 Furnish and install safety signs and nameplates in accordance with API Std 625, CSA Z276 and WHMIS.

	1.3 GOVERNING STANDARDS
	.1 Design all equipment and materials furnished under this Section in accordance with the applicable requirements of the latest revision of the following governing standards, as well as applicable requirements of ANSI, ASTM, EEMAC, NEMA, CSA, IEEE, AN...
	.1 Government of Northwest Territories
	.1 Boiler and Pressure Vessels Act

	.2 NRCC (National Research Council of Canada)
	.1 National Building Code of Canada,

	.3 CSA (Canadian Standards Association)
	.1 CSA Z276 – LNG Production, Storage, and Handling
	.2 CSA B51 – Boiler, Pressure Vessel, and Pressure Piping Code
	.3 CSA 149.1-05 – Natural Gas and Propane Installation Code

	.4 NFPA (National Fire Protection Association)
	.1 NFPA 59A – Production Storage and Handling of LNG

	.5 API (American Petroleum Institute)
	.1 API 625 – Tank Systems for Refrigerated Liquefied Natural Gas Storage

	.6 ASME (American Society of Mechanical Engineers)
	.1 Boiler and pressure Vessel Code, Section VIII, Division 1
	.2 B31.3 – Process Piping
	.3 B31.8 – Gas Transmission and Distribution Piping Systems

	.7 CGA (Compressed Gas Association)
	.1 CGA 341-2007 – Specification for Insulated Cargo Tank for Nonflammable Cryogenic Liquids

	.8 EN (European Standards)
	.1 EN 12213 – Methods for performance evaluation of thermal insulation

	.9  CSA (Canadian Standards Association)
	.1 Canadian Electrical Code, Part 1



	1.4 SHOP DRAWINGS AND DATA
	.1 Submit complete shop drawings and data in accordance with Section 01 10 00 – Equipment Procurement General Requirements and include, but not limited to, the following:
	.1 Closed Loop, Shell and Tube Vapourizer
	.1 Name of manufacturer.
	.2 Type and model.
	.3 Specification data sheets.
	.4 Performance data.
	.5 Gas pressure drop at maximum gas flow rate.
	.6 Verification of ASME code stamp and Canadian Registration Number.
	.7 Net (dry) weight.
	.8 Operating weight.
	.9 Overall dimensions.
	.10 HAZloc drawing.
	.11 Mounting and support details.
	.12 Connection sizes.
	.13 Relief valve specifications.
	.14 Materials of construction.
	.15 Insulation and covering system.

	.2 Line Pressure Control Assembly
	.1 P&ID to ISA standards.
	.2 Data on all valves.
	.3 Gas flow meter data.
	.4 Dimensions and fastening details.
	.5 Pressure gauge data.
	.6 Pipe and valve specifications.
	.7 Relief valve specifications.
	.8 Connection sizes.
	.9 Safety system data.

	.3 Odorant Unit
	.1 Type and consumption rate of odorant.
	.2 P&ID to ISA standards.
	.3 General arrangement drawing with interface locations, size and type of connection and access for maintenance requirements.
	.4 Odorant unit housing and weather protection requirements.
	.5 Dimensions and fastening details.
	.6 Control system specifications (including required inputs and outputs to external control systems).
	.7 Pipe and valve specifications.
	.8 Connection sizes.
	.9 Power requirements.
	.10 Utilities required, type, quantity, pressure and temperature at design flow rate. (instrument air, blanket gas etc.).

	.4 System Control Panel
	.1 Complete wiring, MCC, termination, schematic and layout drawings.
	.2 Panel electrical classification and rating.
	.3 PLC information.
	.4 Operator Interface Data.
	.5 ESD data.
	.6 Panel mounting details.
	.7 In rush current rating
	.8 Panel weight.

	.5 Site general Arrangement Drawing
	.1 P+ID to ISA standards of vendor scope of supply.
	.2 Major equipment locations and clearances including location anchoring details.
	.3 Station interconnection piping and valve arrangements, location of interconnection points.
	.4 Future expansion equipment locations.



	1.5 SPARE PARTS
	.1 Provide a list of recommended spare parts.
	.2 Package spare parts in accordance with Section 01 78 24 – Spare Parts and Maintenance Materials, with labels indicating the contents of each package.  Deliver any selected spare parts to the Owner as directed.

	1.6 Performance Test procedure
	.1 Provide a written copy of the performance test and commissioning procedure for review.  Include the following items
	.1 Staff and resources required
	.2 Test materials required and quantity (liquid nitrogen etc)
	.3 Statement of acceptable performance


	1.7 OPERATION AND MAINTENANCE MANUAL
	.1 Provide an Operation and Maintenance Manual, in accordance with Section 01 10 00 – Equipment Procurement General Requirements, covering all components of the liquefied natural gas systems required under this specification and including:
	.1 Approved shop drawings and submission data.
	.2 List of spare parts.
	.3 List of valves, fittings, and other components.
	.4 Description of the system.
	.5 Control system philosophy and alarm matrix.
	.6 Instructions for operation and troubleshooting including required safety measures.
	.7 Instructions for normal maintenance.


	1.8 quality assurance
	.1 Provide a written procedure for testing and quality assurance for all piping welds.

	1.9 WARRANTIEs
	.1 Provide a one (1) year mechanical and performance warranty beginning at initial commissioning of all LNG systems supplied under this specification.


	2 Products
	2.1 GENERAL
	.1 Furnish all LNG systems complete with all mechanical equipment required for proper operation, all components specified, and all additional materials or construction required by the design of the system.  Each system must include all related safety ...
	.2 Equipment and services furnished under this section will be designed, coordinated, and furnished by equipment manufacturers regularly engaged in the business of manufacturing LNG equipment for not less than the past ten years.

	2.2 CERTIFICATION PLATE
	.1 Bracket-mount a stainless steel certification plate on the side of each LNG vaporizer in accordance with the ASME Code requirements. In addition to the ASME code requirements, include the following information on the certification plate:
	.1 Name of manufacturer.
	.2 Date of manufacture.
	.3 Manufacturer’s Model #.
	.4 Natural gas discharge flow rate, in Nm3/hr.
	.5 Design hot water temperature, in oC, and flow rate, in m3/hr, at which the vapourizer is rated.
	.6 Glycol type and mixture percentage.
	.7 Canadian Registration Number.


	2.3 SERVICE CONDITIONS
	.1 Liquid natural gas will be delivered by transport truck and stored as a liquid in cryogenic LNG storage tanks.  Hot water, closed loop vapourizers will be used to vaporize the LNG. The tanks and vapourizers will be installed outside under the follo...
	.1 Location:  Fort Simpson, Northwest Territories.
	.2 Site description:  Secured (fenced) outdoor facility.
	.3 Ambient exterior dry bulb temperature and dew point:
	.1 Minimum:  -41.2(C.
	.2 Maximum Dry:  28.8(C.
	.3 Maximum Wet:  17.8(C.
	.4 Refer to ambient temperature trend appended to these documents in Appendix A.


	.2 Seismic Design Requirements:
	.1 Design the LNG vapourizer and associated systems including components required to isolate the LNG vapourizer for seismic loading in accordance with the National Building Code, latest edition and with CSA Z276 for three levels of ground motion:
	.1 The safe shutdown earthquake (SSE).
	.2 The operating basis earthquake (OBE).
	.3 The aftershock level earthquake (ALE).

	.2 Provide a statement, certified by a professional engineer registered in the Northwest Territories, that the LNG tank and associated systems and equipment component connections are designed to withstand the specified seismic loads without damage.  I...

	.3 Wind and Snow Design Requirements:
	.1 In accordance with the National Building Code, latest edition.
	.2 Use an importance factor of 1.25 for wind and snow.


	2.4 PERFORMANCE AND DESIGN CONDITIONS
	.1 Vapourizer, trim heater and final line pressure control performance:
	.1 Estimated Vaporizer Capacity (to be confirmed upon final selection of generator):
	.1 Maximum: 350 Nm3/hr.
	.2 Minimum: 200 Nm3/hr.
	.3 Vapourizer to have turndown capacity of 10:1 minimum.

	.2 Natural Gas Outlet Pressure:  400 kPa (58 psig).
	.1 Gas pressure to be maintained +/- 20kPa throughout the entire range of gas flow provided in .1.

	.3 Natural Gas Outlet Temperature
	.1 Maximum: 20(C.
	.2 Minimum: 5(C.

	.4 Hot Water loop operating conditions:
	.1 Hot water supply temperature 80(C.
	.2 Vapourizer delta T 10(C.
	.3 Hot water flow rate, as required by vapourizer.

	.5 A single vapourizer  configuration is anticipated.  Supplier to confirm number of units required to provide uninterrupted LNG supply and to accommodate maintenance redundancy needs.  The equipment is to be available year round with allowance for tw...
	.6 Provide an optional price to include sufficient thermal ballast within the vapouriser to allow 15 minutes of LNG vapourization at the maximum design gas flow rate.
	.7 The design is to incorporate future connection points for a second vapourizer in the event of future plant expansion.


	2.5 VAPOuRIZERS
	.1 Type: Hot water, closed loop vapourizers.  Outdoor unprotected location.
	.2 Designed and fabricated to ASME Section VIII, Division 1.
	.3 Complete with supporting structure and anchoring lugs.
	.4 Materials of Construction: stainless steel or alloy tubes, stainless steel shell and baffles.
	.5 Suitable to maintain full range of performance and design conditions.
	.6 Include pressure building circuit to maintain LNG storage tank pressures. Pressure building circuit is to also be used to provide natural gas to the packaged gas boilers when not required for the pressure building application.
	.7 Shell with external weatherproof insulation and aluminium protective jacket.
	.8 Inlet and outlet block valves at each vapourizer.  Provide inlet water strainer for protection of internals.
	.9 Provide a relief valve on the shell side. Relief valve capacity to be per CSA Z276.
	.10 Provide inlet, bath and outlet water temperature transmitters, low water temperature switch and low water flow switch.
	.11 Provide all safety devices as required by CSA Z276.
	.12 Vapourizer will be installed in a Class 1 Zone 2 Group IIA area, all electrical and instrumentation devices to be suitably rated considering the location and local hazards zone of the equipment.

	2.6 Final Line Pressure Control Assembly
	.1 Suitable for installation outdoors.
	.2 Manually and remotely adjustable discharge pressure.
	.3 Assembly to include:
	.1 Isolation valves.
	.2 Pressure control valves with 100% redundancy, electrically actuated.
	.3 Low temperature shut-off valves.
	.4 Check valves.
	.5 Vent and purge valves for maintenance shut downs.
	.6 Piping to be designed and manufactured to B31.3 and comply with CSA B51.
	.7 Pressure gauges.
	.8 Pressure transmitter for delivered gas pressure.
	.9 Flow transmitter for delivered gas flow rate.
	.10 Thermal safety switches.
	.11 Mounting stand with anchoring lugs.
	.12 Insulation and covering.


	2.7 PIPING SYSTEMs and Valves
	.1 Provide all piping required to connect offload module, LNG tanks, vapourizers and final line pressure assembly.
	.2 All piping and valves provided with LNG systems is to meet requirements of CSA Z276 and ASME B31.3.
	.3 All automatically operated valves are to have electric actuators.

	2.8 ODORant unit
	.1 Provide a complete and self-contained odorant unit package to provide odorant to the delivered natural gas.
	.2 Odorant is to be of a non-moving part design, Tansley Associates Model 6B or approved equivalent.
	.3 Unit is to run using natural gas as the blanket gas, no instrument air is available at site.
	.4 Odorant is Scentinol 20.  Dosage rate as per manufacturer’s recommendation.  Sufficient storage volume to be included to allow 1 year in between odorant recharges.  Minimum tank volume of 250 lbs.
	.5 Unit is to be located to facilitate the re-charge of odorant.
	.6 Unit is to be located outside and be suitable for design weather conditions in Fort Simpson without weather protection or enclosures.

	2.9 Automated valves
	.1 All automated valves are to have electric actuators.
	.2 Valves to be spring operated to achieve fail safe condition.  Supply voltage is 120 V and control signal 4-20ma.  Actuators to have limit switches indicating position.

	2.10 CONTROL SYSTEM
	.1 Provide a PLC-based control system to automate filling of LNG storage tank from offload module, dispensing of LNG from storage tank to vapourizers, transfer of LNG between tanks, control of pressure building system, vapourizer switching system and ...
	.2 Control system to be mounted in CSA certified control panel within site building and to include the following:
	.1 Touch screen operator interface.
	.2 PLC.
	.3 Emergency Shutdown device (ESD).
	.4 Control lights.
	.5 Main breaker switch lockable in open position.
	.6 Variable frequency drives for unloading pumps.
	.7 Modem for remote access, monitoring and maintenance.
	.8 Compatible with Alan Bradley type systems.
	.9 Ethernet communication card for communication with balance of plant control panel.

	.3  Control panel is to be suitable for installation in a heated building.  The building will not provide air conditioning and maximum ambient temperature may reach the design condition listed above. Provide stand mounting.
	.4 Control panel to provide data logging and data storage capacity for all instrumentation at 15 minute intervals for a minimum of one week’s operation.  Daily, weekly and monthly gas flow rates should be logged and stored for a minimum of three months.
	.5 Provide transformers for control voltage.
	.6 Provide a UPS for 8 hour operation of safety systems and control PLC.
	.7 Provide four (4) gas and four (4) flame detectors specifically designed for LNG applications.  Gas and flame detectors shall comply with NFPA 72 or NFPA 1221 as applicable and CSA Z276 and will send the alarm to a continuously monitored location.  ...
	.8 All PLC programming by Supply Contractor.

	2.11 ELECTRICAL SURGE PROTECTION AND CSA CERTIFCATION
	.1 Provide the power entrance to each electrical panel with a surge protection device.  Rate surge protectors for the indicated power feed voltage, with a nominal clamping voltage of twice the normal voltage.  Surge protectors shall be a non-faulting ...
	.2 All electrical equipment and the assembled control panels, shall be CSA approved and bear the CSA seal.


	3 Execution
	3.1 SHIPPING
	.1 Shipment and deliver all LNG equipment in accordance with Section 01 66 00 – Product Storage and Handling Requirements.  Tag and mark each component as identified in the delivery schedule or on the shop drawings, and include a complete packing list...
	.2 The Installing Contractor will be responsible for unloading the equipment and materials, and for inspection and inventory of the delivered equipment and materials upon receipt at the Work site. After receipt and acceptance at the FOB point, the Ins...

	3.2 INSTALLATION
	.1 LNG system components will be handled and installed by the Installing Contractor in accordance with the manufacturer’s recommendations.  Each unit will be carefully levelled and aligned to fit connecting piping and ensure that piping stresses are n...
	.2 Insulation will be installed on the low pressure side of the pressure control skid after the pressure control valves.  The insulation will be in the scope of supply of the general contractor.  The vendor is to advise of insulation requirements to t...
	.3 Provide expansion loops for flexibility as required by ASME B31.3, Section 319.  The installed equipment shall be inspected by the Supply Contractor’s qualified representative, who shall be present when the equipment is commissioned and filled with...
	.4 The Supply Contractor shall allow a minimum of three (3) days on-site under two (2) separate trips for providing competent personnel to assist the Installing Contractor with installation of all LNG equipment supplied, and to perform a final inspect...

	3.3 LNG VAPORIZATION SYSTEM PERFORMANCE TEST AND GUARANTEE
	.1 Field testing shall be coordinated by the Supply Contractor.  The Supply Contractor shall notify the Corporation and the Engineer of the scheduled test date at least twenty one (21) days in advance to allow co-ordination of liquid nitrogen delivery...
	.2 The performance testing will be conducted by the LNG vaporizer manufacturer in accordance with the specifications and generally accepted procedures. Provide a written start-up and testing procedure to Engineer for review as part of the shop drawing...
	.3 After all LNG system equipment and controls have been tested and checked, the vaporizer manufacturer shall conduct separate high rate performance tests on the LNG vaporizer to verify the vaporizer’s specified maximum design capacities.  The vaporiz...
	.4 Repeat the high rate performance test with the vaporizer at the maximum specified LNG vaporizing rate.
	.5 Upon successful completion of the high rate performance tests, conduct a low rate performance test on the LNG vaporizer.  Operate the vaporizer at the minimum LNG vaporizing rate for a period of at least 2 hours. Submit a performance test report to...

	3.4 DEMONSTRaTION AND TRAINING
	.1 The Supply Contractor is responsible for demonstrating the operation of LNG systems specified herein and for training of Owner’s operating and maintenance personnel. Provide up to eight (8) hours of on-site training for personnel covering safety, o...
	.2 The supply contractor will be required to participate in the HAZOP study.  Provide up to eight (8) hours for in-person participation in HAZOP review meetings to be held in either Fort Simpson or Yellowknife.
	END OF SECTION
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	1 General
	1.1 SCOPE
	.1 This Section covers the liquefied natural gas (LNG) storage tanks and LNG offload and handling equipment.  The equipment to be provided under this Section includes:
	.1 Liquefied natural gas storage tanks.
	.2 Transport trailer offload module.
	.3 Piping, control devices, instrumentation and miscellaneous appurtenances.
	.4 Transfer pump system for tank to tank transfers.

	.2 Equipment to be delivered INCOTERMS DDP to Fort Simpson, Northwest Territories.
	.3 Coordinate scope of supply with vapourizers described and supplied under Section 43 22 36 – Liquid Evaporators.

	1.2 GENERAL
	.1 Apply the materials and equipment requirements as specified in Section 01 10 00 - Equipment Procurement General Requirements to all equipment furnished under this Section.
	.2 Design, fabricate and assemble all equipment in accordance with the best, modern engineering and shop practice.  Manufacture individual parts to standard sizes and gauges so that repair parts, furnished at any time, can be installed in the field.  ...
	.3 Equipment shall not have been in service at any time prior to delivery, except as required by tests.
	.4 Provide equipment components weighing over 50 kg with lifting lugs to provide a balanced lift.
	.5 Dull sharp corners of cut or sheared edges by at least one pass of a power grinder.
	.6 Shop paint all ferrous metal, except stainless steel, with epoxy enamel.
	.7 Furnish and display safety signs and nameplates in accordance with API Std 625, CSA Z276 and WHMIS.

	1.3 GOVERNING STANDARDS
	.1 Design all equipment and materials furnished under this Section in accordance with the applicable requirements of the latest revision of the following governing standards, as well as applicable requirements of ANSI, ASTM, EEMAC, NEMA, CSA, IEEE, AN...
	.1 Government of Northwest Territories
	.1 Boiler and Pressure Vessels Act

	.2 NRCC (National Research Council of Canada)
	.1 National Building Code of Canada

	.3 CSA (Canadian Standards Association)
	.1 CSA Z276 – LNG Production, Storage, and Handling
	.2 CSA B51 – Boiler, Pressure Vessel, and Pressure Piping Code
	.3 CSA 149.1-05 – Natural Gas and Propane Installation Code

	.4 NFPA (National Fire Protection Association)
	.1 NFPA 59A – Production Storage and Handling of LNG

	.5 API (American Petroleum Institute)
	.1 API 625 – Tank Systems for Refrigerated Liquefied Natural Gas Storage

	.6 ASME (American Society of Mechanical Engineers)
	.1 Boiler and pressure Vessel Code, Section VIII, Division 1
	.2 B31.3 – Process Piping
	.3 B31.8 – Gas Transmission and Distribution Piping Systems

	.7 CGA (Compressed Gas Association)
	.1 CGA 341-2007 – Specification for Insulated Cargo Tank for Nonflammable Cryogenic Liquids

	.8 EN (European Standards)
	.1 EN 12213 – Methods for performance evaluation of thermal insulation



	1.4 SHOP DRAWINGS AND DATA
	.1 Submit complete shop drawings and data in accordance with Section 01 10 00 – Equipment Procurement General Requirements. To include, but not be limited to, the following:
	.1 LNG Storage Tanks
	.1 Name of manufacturer.
	.2 Type and model.
	.3 Net weight.
	.4 Overall dimensions.
	.5 Interface locations and details.
	.6 Anchoring locations and details.
	.7 Nominal capacity.
	.8 Actual usable capacity.
	.9 Maximum allowable working pressure.
	.10 Materials of construction.
	.11 Insulation data.
	.12 Data on painting.
	.13 Maximum evaporation rate.
	.14 Storage tank flow diagram.
	.15 Cryogenic piping and valves, layout, and P+ID to ISA standard.
	.16 Pipeline list including materials of construction.
	.17 Equipment list.
	.18 On-tank or on-piping instrumentation and controls devices.
	.19 Verification of ASME code stamp and Canadian Registration Number.
	.20 Leak and vacuum test procedures.
	.21 Support and tie down details and dimensions.  Including details of special protection requirements such as concrete cladding of tank legs.

	.2 Transport Trailer Offload Module
	.1 Pump performance data.
	.2 Cryogenic piping and valves, layout, and P&ID to ISA standard.
	.3 Pipeline list including materials of construction.
	.4 Equipment list.
	.5 Pump motor data classification and ratings.
	.6 Dimensions and weight of offload module.
	.7 Offload hose details and specifications.
	.8 Interface locations and details.
	.9 Anchoring locations and details.
	.10 Offload hose support and storage details.
	.11 Pipe and valve specifications.
	.12 Connection types and sizes.
	.13 Offload podium dimensions, elevations, and structural support requirements.
	.14 Offload control module dimensions and location, associated emergency shutdown device location, associated signage dimensions and locations.


	.2 Tank to Tank Transfer Pump System
	.1 Pump performance data.
	.2 Cryogenic piping and valves, layout, and P&ID to ISA standard.
	.3 Pipeline list including materials of construction.
	.4 Equipment list.
	.5 Pump motor data classification and ratings.
	.6 Dimensions and weight of transfer pump module.
	.7 Anchoring locations and details.
	.8 Pipe and valve specifications.

	.3 Site general arrangement drawing:
	.1 Major equipment locations and clearances.
	.2 Interconnection cryogenic and natural gas piping and valve arrangement.
	.3 Future expansion equipment locations.


	1.5 SPARE PARTS
	.1 Provide a list of recommended spare parts.
	.2 Package spare parts in accordance with Section 01 78 24 – Spare Parts and Maintenance Materials, with labels indicating the contents of each package.  Deliver any selected spare parts to the Owner as directed.

	1.6 Performance Test procedure
	.1 Provide a written copy of the performance test and commissioning procedure for review.  Include the following items
	.1 Staff and resources required
	.2 Test materials required and quantity (liquid nitrogen etc)
	.3 Statement of acceptable performance


	1.7 OPERATION AND MAINTENANCE MANUAL
	.1 Provide an Operation and Maintenance Manual in accordance with Section 01 10 00 – Equipment Procurement General Requirements covering all components of the liquefied natural gas storage and supply system and including:
	.1 Approved shop drawings and submission data.
	.2 List of spare parts.
	.3 List of valves, fittings, and other components.
	.4 Description of the system.
	.5 Instructions for operation and troubleshooting including required safety measures.
	.6 Instructions for normal maintenance.


	1.8 quality assurance
	.1 Provide a written procedure for testing and quality assurance for all piping welds.

	1.9 WARRANTY
	.1 Provide a one (1) year mechanical and performance warranty beginning at initial tank commissioning.


	2 Products
	2.1 GENERAL
	.1 Furnish the LNG tanks complete with all mechanical equipment required for proper operation, all equipment specified, all additional materials or construction required by the design of the system for proper operation.
	.2 Equipment and services furnished under this section shall be designed, coordinated, and furnished by equipment manufacturers regularly engaged in the business of manufacturing LNG equipment for not less than the past ten years.
	.3 In accordance with the Boiler and Pressure Vessels Act of the Government of the Northwest Territories (NWT), where a pressure vessel is to be fabricated in the United  States for use in the NWT, the NWT Chief Inspector will arrange for the inspecti...

	2.2 CERTIFICATION PLATEs
	.1 Tanks
	.1 Bracket-mount a stainless steel certification plate on the side of each LNG tank in accordance with the ASME Code requirements.  Include the following data on the certification plate:
	.2 Name of manufacturer.
	.3 Date of manufacture.
	.4 Construction specifications.
	.5 Tank volume, empty weight and full weight.

	.2 Pumps
	.1 Name of manufacturer.
	.2 Date of manufacture.
	.3 Pump duty conditions.


	2.3 Motor information, voltage and power requirement. SERVICE CONDITIONS
	.1 Liquid natural gas will be delivered by transport truck and stored as a liquid in cryogenic LNG storage tanks.  Hot water, closed loop, vapourizers will be used to vaporize the LNG. The tanks and vapourizers will be installed outside under the foll...
	.1 Location
	.1 Fort Simpson, Northwest Territories

	.2 Site description
	.1 Secured (fenced) outdoor facility.

	.3 Ambient exterior dry bulb temperature and dew point:
	.1 Minimum:  -41.2(C.
	.2 Maximum Dry:  28.8(C.
	.3 Maximum Wet:  17.8(C.
	.4 Refer to ambient temperature trend appended to these documents in Appendix A.



	2.4 PERFORMANCE AND DESIGN CONDITIONS
	.1 LNG tank system performance criteria:
	.1 Minimum LNG tank capacity: 68 m3 (per tank).
	.2 Intended LNG service temperature: -168(C.
	.3 Maximum boil-off rate: 0.1% volume per day.
	.4 Tank fill rate: 984 LPM (260 GPM) minimum.
	.5 Minimum pipe size is 75mm (3”).
	.6 Maximum discharge rate: 350 Nm3/hr.

	.2 Offload module performance
	.1 LNG flow rate:  984 LPM (260 GPM) minimum.
	.2 Redundancy: n+1.
	.3 Offload pumps should be capable of overcoming the maximum anticipated tank pressure of 795 kPa (115psi) from a typical road tanker working pressure of 240kPa (35psi).

	.3 Tank to Tank Transfer Pump System
	.1 LNG flow rate:  984 LPM (260 GPM) minimum.
	.2 Minimum pipe size is 75mm (3”).
	.3 Redundancy: duty pump only.
	.4 Transfer pumps will be used to transfer the contents of a full tank to a partially empty one and should be capable of overcoming the maximum anticipated tank to tank differential pressure.
	.5 The design of the transfer pump system is to accommodate transfers between the existing tanks and the four future tanks that may be installed in the event of a plant expansion.

	.4 Seismic Design Requirements:
	.1 Design the LNG tank and associated systems including components required to isolate the LNG tank for seismic loading in accordance with the National Building Code, latest edition and with CSA Z276 for three levels of ground motion:
	.1 The safe shutdown earthquake (SSE).
	.2 The operating basis earthquake (OBE).
	.3 The aftershock level earthquake (ALE).

	.2 Provide a statement, certified by a professional engineer registered in the Northwest Territories, that the LNG tank and associated systems and equipment component connections are designed to withstand the specified seismic loads without damage.  I...

	.5 Wind and Snow Design Requirements:
	.1 In accordance with the National Building Code, latest edition.
	.2 Use an importance factor of 1.25 for wind and snow.


	2.5 LNG Storage Tank(S)
	.1 Vertical cryogenic storage vessels.
	.2 Number of tanks: Two (2).  The proponent is to consider and include options in the main tank manifold design for an inclusion of a further Four (4) future tanks.  Tank system will be, insulated, evacuated insulation space, and unrefrigerated.
	.1 Maximum boil-off to 0.1% volume per 24 hours per EN12213.

	.3 Design the inner container to CSA B51 or ASME BPV Code, Section VIII per CSA Z276, Article 7.2.2.
	.4 Design the outer tank to ASME BPV Code, Section VIII per CSA Z276, Article 7.2.2.
	.5 All vessels designed to ASME code case 2596 (cold stretched) must show complete compliance to the code case. All the documents referenced in 2596 must be provided to the design reviewer with the ASME calculations and drawings.
	.6 Factory paint the outer tank with a minimum of 127 micron thick (5 mils) dry film thickness epoxy enamel; Ameron “Amerlock 400 High-Solids Epoxy Coating”, Carboline “Kop-Coat Super Hi Gard 891” or Tnemec “Series 140”, or approved equal.  Colour sha...
	.7 Tank to be designed to CSAZ276 5.2.3.6 small container clause and to include product retention valves located closely to tank connections.
	.8 Provide sufficient valves and piping to allow each tank to be independently pressure controlled.

	2.6 TRAILER OFFLOAD MODULE
	.1 Suitable for connection to NT Energy LNG transports.
	.2 If belt driven units are chosen provide pump and belt housing for weather protection to prevent ice formation on drive belts.  Direct drive units are an acceptable alternative.
	.3 Provide LNG rated hoses for suction and recirculation.
	.4 Provide hose support and storage at offload module.
	.5 Provide all indicating and operating devices required for safe operation of unloading module by a transport vehicle operator including but not limited to local start, stop and emergency shut down buttons, local status lights, local disconnect and p...
	.6 Provide vent points and vent line to central vent stack.
	.7 Power Supply:  600 VAC, 3 ph, 60 Hz.
	.8 All electrical systems to be classified Explosion Proof in accordance with the Canadian Electrical Code, Class I, Zone 2, Ex, Group IIA and in accordance with CSA Z276.
	.9 All panels and equipment to be CSA approved and bear the CSA seal.

	2.7 TranSFER Pump SYSTEM
	.1 Provide a transfer pump (duty only) to allow transfer of LNG from one tank to the second (and make allowance for the four future tanks) to allow the operator to manually equalize tank pressures.
	.2 If belt driven units are chosen provide pump and belt housing for weather protection to prevent ice formation on drive belts.  Direct drive units are an acceptable alternative.
	.3 Provide all indicating and operating devices required for safe operation of transfer module including but not limited to local start, stop and emergency shut down buttons, local status lights, local disconnect and pump control by remote PLC.
	.4 Provide vent points and vent line to central vent stack as required.
	.5 Power Supply:  600 VAC, 3 ph, 60 Hz.
	.6 All electrical systems to be classified Explosion Proof in accordance with the Canadian Electrical Code, Class I, Zone 2, Ex, Group IIA and in accordance with CSA Z276.
	.7 All panels and equipment to be CSA approved and bear the CSA seal.

	2.8 STATION PIPING, Valves, and ReLIEF DEVICES
	.1 Provide all required tank-mounted piping, valves, including:
	.1 Top and bottom fill circuits.
	.2 Transfer circuits.
	.3 Pressure building circuit.
	.4 Boil off control regulator.
	.5 Full trycock circuit.
	.6 ASME certified pressure relief systems.
	.7 Vent systems.
	.8 Pressure and Contents gauge.
	.9 Vacuum connection and gauge.
	.10 The tank shall have an ASME certified safety relief valve equipped with a wire seal and the seal intact.  Do not use safety valves with a hand lift lever for testing.
	.11 Control of tanks is to be from remote located control panel.

	.2 Equip with top and bottom fill and provision for mixing. Tank mounted piping and station piping to be in conformance with CSA B51, ASME BPV Code Section VIII or ASME B31.3.
	.3 Comply with reporting requirements of ASME Section VIII, Division 1, Appendix W, Form U-1.
	.4 Provide tanks with high liquid level detection device to suitable for integration with an Emergency Shutdown System (ESD). Refer to Section 43 22 36 – Liquid Evaporators.
	.5 All valves and instrumentation are to be located in accessible area for routine operation and maintenance.
	.6 All automatically operated valves are to have electric actuators.  Valves to be spring operated to achieve fail safe condition.  Supply voltage will be 120 V and control signal 4-20ma.  Actuators to have limit switches indication position.  LNG tan...

	2.9 TANK INSTRUMENTATION
	.1 Provide level gauge, pressure gauge and vacuum gauge for tank piping systems and all instrumentation required for the automatic filling, pressure building, boil off management control and safety systems required by CSA Z276.


	3 Execution
	3.1 FACTORY TESTING
	.1 Hydrostatically test and leak test LNG tanks in accordance with the construction code used to design the tank.
	.2 In addition to testing required by the ASME Code, the LNG tank shall be tested for vacuum-tightness in accordance with the ASME Boiler and Pressure Vessel Code, Section V. Provide details of proposed vacuum test procedure to Engineer for review.
	.3 Test all LNG tank piping and appurtenances in accordance with ASME B31.3, Section 345 and CSA Z276.
	.4 Conduct all testing prior to shipping. Provide all test reports to Engineer for review before shipping.  Arrange for witness test by Engineer prior to shipping.

	3.2 SHIPPING
	.1 Shipping and delivery of the tanks shall be in accordance with Section 01 66 00 – Product Storage and Handling Requirements.  Tag or mark each tank as identified in the delivery schedule or on the shop drawings, and include a complete packing list ...
	.2 Tank to be cleaned and free of moisture and be charged with nitrogen.
	.3 The Installing Contractor will be responsible for unloading the equipment and materials, and for inspecting and inventorying the delivered equipment and materials upon receipt at the Work Site.  After receipt and acceptance at the FOB Point, the In...

	3.3 INSTALLATION AND FIELD SERVICE
	.1 LNG storage system components will be handled and installed by the Installing Contractor in accordance with the manufacturer’s recommendations.  Each unit will be carefully levelled and aligned to fit connecting piping and to ensure that piping str...
	.2 The Supply Contractor is to provide a lifting and levelling procedure to the Installing Contractor.
	.3 Provide expansion loops for flexibility as required by ASME B31.3, Section 319.  The installed tanks shall be inspected by the Supply Contractor’s qualified representative, who shall be present when the tank is commissioned and filled with LNG for ...
	.4 The Supply Contractor shall allow a minimum of three (3) days on-site under two (2) separate trips for providing competent personnel to assist the Installing Contractor with installation of all LNG equipment and to perform a final inspection prior ...

	3.4 FIELD TESTING
	.1 The Supply Contractor shall certify that each LNG tank has been installed correctly and is ready for operation as part of the overall system.
	.2 Upon completion of the installation, and as part of the manufacturer’s field services, test the LNG tank system for compliance with the specifications and to demonstrate that all components function properly.
	.3 The field tests shall be performed by the LNG tank system manufacturer.  All instrumentation and controls installation is to be completed and verified prior to the field tests.
	.4 Field testing shall be coordinated by the Supply Contractor. The Supply Contractor shall notify the Owner, Engineer, and Installing Contractor of the scheduled test date at least twenty one (21) days in advance to allow for coordination of liquid n...
	.5 The Owner will arrange for delivery of nitrogen for commissioning and LNG in preparation for the first filling operation.

	3.5 DEMONSTRATION AND TRAINING
	.1 The Supply Contractor is responsible for demonstrating the operation of LNG tanks and for training of Owner’s operating and maintenance personnel. Provide up to eight (8) hours of on-site training for personnel covering safety, operations and maint...
	.2 The supply contractor will be required to participate in the HAZOP study.  Provide up to eight (8) hours for in person participation in HAZOP review meetings to be held in either Fort Simpson or Yellowknife.

	3.6 DEFECTIVE WORK
	.1 If during testing, the LNG tank system fails to perform as required for proper operation, the defective components shall be replaced, and necessary adjustments shall be made by the LNG tank system manufacturer and/or Supply Contractor at no cost to...
	END OF SECTION
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