TRAINING SESSION 5
GAS TURBINE PRICING
& PROJECT COSTS

Jim Noordermeer, P.Eng.
Noord Power Consulting Inc.

Presented at the 2018 Gas Turbines for Energy Network (GTEN) Fall Workshop in Ottawa — October 2018.

The GTEN Committee shall not be responsible for statements or opinions advanced in technical papers or meeting discussions.









GAS TURBINE PRICING & PROJECT COSTS

GAS TURBINE PRICING - from the 2018 Gas Turbine Handbook® ($USD)

Simple-Cycle GTG Prices — not total “project cost”
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GAS TURBINE PRICING & PROJECT COSTS

GAS TURBINE PRICING - from the 2018 Gas Turbine Handbook® ($USD)

Combined-Cycle (CCGT) Prices — approximately the project cost for a “reference
plant” without typical options and site specific factors.
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GAS TURBINE PRICING & PROJECT COSTS

GAS TURBINE PRICING - from the 2018 Gas Turbine Handbook® ($USD)

Mechanical Drive Gas Turbine Prices — gas turbine only and does not include driven

equipment nor, the total “project cost”.
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EXAMPLE FICTITIOUS INDUSTRIAL CLIENT XYZ

EXAMPLE ONLY
FOR GTEN 2018 FALL WORKSHOP

7.5 MW GTG-HRSG COGENERATION PROJECT - OPTION 4
PROJECT BUDGETARY COST ESTIMATE - $CAD (+/- 25%)

Project: 18-473
Date: Oct 23-18
Issue: 04

ITEM DESCRIPTION MAT'LS LABOUR TOTAL
1.0 [MAJOR EQUIPMENT & VENDOR-ENGINEERED SYSTEMS - SUPPLY ONLY
1.1 |Gas Turbine Generator Package 7,500,000 gas-fired; 4160 VAC; incl'g site-support
1.2 |Heat Recovery Steam Generator 3,500,000 duct-fired single-pressure; incl'g site-support
1.3 |Fuel Gas Compressors 450,000
1.4 |Generator Step-Up Transformer 225,000 4160V-27.6 kV
1.5 |Auxiliary Supply Transformer 120,000 4160-600V
1.6 |High-Voltage Switchgear & Breakers 175,000 4160V
1.7 |Motor Control Centres (MCC) 75,000 600V
1.8 |Distributed Control System (DCS) 450,000 Including programming & site-support
1.9 |Pre-Engineered Building 350,000 40' x 65'
1.10 |Relay Protection & Metering System 145,000
1.11 |HVAC & Ducting Systems 150,000
Totals - Section 1.0 | 13,140,000 0 13,140,000
2.0 |CIVIL & STRUCTURAL
2.1 |[Site Prep, Area Hydrovac and/or Investigations 15,000 0 15,000
2.2 |Major Equipment Foundations 100,000 100,000 200,000
2.3 |Existing Building Demolitions 10,000 50,000 60,000 |As required
2.4 |Asbestos Removals 75,000 75,000 Subcontract
2.5 |Acoustic Barrier Wall 45,000 45,000 |Subcontract
2.8 [Misc. Project Concrete, Grout, Steel, Fencing 25,000 10,000 35,000 |Allowance (disc'd w/ potential contractor)
2.9 [Support Steel & Mods in Boilerhouse 45,000 15,000 60,000 |Allowance (disc'd w/ potential contractor)
Totals - Section 2.0 | 315,000 175,000 490,000
3.0 |[MECHANICAL Riggers, Pipefitters, Welders & Millwrights
3.1 [Maj. Equipment Erection & Installation 150,000 225,000 375,000 |GTG, HRSG, Gas Comp'rs
3.2 |Steam, Feedwater & Cond. Piping Int'con'tn 65,000 100,000 165,000 [HRSG to-from boilerhouse
3,3 |Natural Gas System 25,000 55,000 80,000 |To new Big-Gas Metering & Regulation Station
3,4 |Cooling Water Systems 18,500 24,000 42,500
3.5 [Instrument/Service Air System Interconnection 8,000 12,500 20,500
3.6 [Misc. Removals & Demolition 5,000 10,000 15,000
3.7 [Miscellaneous Mech Egp'mnt, Insulation 10,000 12,000 22,000 Mat'ls & Labour
3.8 |HVAC & Ducting Systems 150,000 150,000 [Subcontract
Totals - Section 3.0 | 431,500 438,500 870,000
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EXAMPLE FICTITIOUS INDUSTRIAL CLIENT XYZ
7.5 MW GTG-HRSG COGENERATION PROJECT - OPTION 4

PROJECT BUDGETARY COST ESTIMATE - $CAD (+/- 25%)

EXAMPLE ONLY
FOR GTEN 2018 FALL WORKSHOP

Project: 18-473
Date: Oct 23-18
Issue: 04

ITEM DESCRIPTION MAT'LS LABOUR TOTAL
4.0 |ELECTRICAL & INSTRUMENTATION Electricians & Instrument Techs
4.1 [Major Equipment Electrical & Controls Ins'tn 100,000 225,000 325,000
4.2 |[Generator & TF Output Cabling 25,000 100,000 125,000
4.3 [Power, Instrumentation & Control Cabling 25,000 55,000 80,000
4.4 [DCS Installation & Tuning 10,000 60,000 70,000
4.5 [Winterization / Heat-Tracing 30,000 25,000 55,000
4.6 [Miscellaneous Elect Eqp'mnt, Mat'ls & Labour 25,000 20,000 45,000
Totals - Section 4.0 215,000 485,000 700,000
5.0 |PROJECT DIRECT & INDIRECT COSTS
5.1 |Site Legal Survey 15,000 0 15,000 [Subcontract
5.2 |Site Geotechnical Investigation 35,000 0 35,000 |Subcontract
5.3 |Project Detail-Design Engineering & Specification 45,000 700,000 745,000
5.4 |Site Engineering Support 15,000 50,000 65,000 |Site eng'g presence / reviews during constr'tn
5.5 [Construction Manager 15,000 125,000 140,000
5.6 |[Permitting, Inspections & Related-Testing 90,000 0 90,000
5.7 |Electrical Interconnection Cost - CIA/ICCA 250,000 0 250,000
5.8 |Gas Interconnection Cost 250,000 0 250,000
5.9 |Commissioning Manager, Egp'mnt & Mat'ls 5,000 75,000 80,000 Power-Generation Commissioning Specialist
5.10 [Trade Support Allow. for Commissioning 5,000 15,000 20,000
5.11 |[First-Fills & Lubricants 20,000 0 20,000 |Qils, greases, glycol, etc.
5.12 [Shipping & Freight Allowance 40,000 0 40,000 |[for sections 2.0 to 4.0
5.13 [Contractor Site Indirects - Trailers & Facilities, 250,000 0 250,000
Supplies, Vehicles, Laydown Prep/Storage, Permits,
Bonds, etc.
5.14 |[Contractor Site Supervision, Safety / QA / 50,000 100,000 150,000 |[Site Management & Admin Staff
Environmental, Security & Admin
5.15 |Contractor Site Mob/De-Maob; 125,000 125,000 250,000 |included above
Rentals (Cranes & Lifts, Concrete Pumpers,
Portable Welders, Scaffolding);
Temporary Fencing, Safety Equipment, NDE,
Consumables, Environmental Man'gmnt
Totals - Section 5.0 1,210,000 | 1,190,000 | 2,400,000
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EXAMPLE FICTITIOUS INDUSTRIAL CLIENT XYZ
7.5 MW GTG-HRSG COGENERATION PROJECT - OPTION 4
PROJECT BUDGETARY COST ESTIMATE - $CAD (+/- 25%)

EXAMPLE ONLY
FOR GTEN 2018 FALL WORKSHOP

Project: 18-473
Date: Oct 23-18
Issue: 04

ITEM DESCRIPTION MAT'LS LABOUR TOTAL
6.0 |OWNER & RELATED COSTS
6.1 |Owner's Project Manag'mnt, Eng'g, Legal & Financial Costs by Owner
6.2 |Spare Parts - Major Equipment by Owner
6.3 |Training by Owner
6.4 |Startup Fuel by Owner
6.5 |Letter of Credit by Owner
6.6 |Project Insurance (All-Risk and Boiler & Machinery) by Owner
6.7 |Interest During Construction (IDC) by Owner
6.8 |Contingency by Owner
Totals - Section 7.0 0 0 0
1.0 - Maj. Equipment & Vendor Systems 13,140,000 0 13,140,000
2.0 - Civil & Structural 315,000 175,000 490,000
3.0 - Mechanical 431,500 438,500 870,000 [$CAD
4.0 - Electrical & Instrumentation 215,000 485,000 700,000 [+/- 25%
5.0 - Project Direct / Indirect Costs 1,210,000 1,190,000 2,400,000 |Escalation & Contingency not included
6.0 - Owner & Related Costs 0 0 0
TOTAL COST 15,311,500 | 2,288,500 | 17,600,000
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