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From: Lisa Haas

To: Jones, Dave F (DEC)
Cc: Simpson, Aaron J (DEC); Plosay, James R (DEC); Renovatio, James J (DEC); Andrea Stacy; Paul Burger;

Blakesley. Andrea J; Shepherd. Don; King. Kirsten L; Collins. Catherine; Peters, Melanie; Frank Richards; Katie
Blake; Brad Chastain; Chris Humphrey

Subject: RE: Electricity Costs at the Liquefaction Plant for SCR BACT Calculations
Date: Monday, November 9, 2020 3:46:56 PM

Attachments: Technical Memo_ LNG Plant Power Generation Cost 11092020.docx

Hi Dave,

As requested in the October 29 e-mail below, AGDC has reviewed the electricity cost used in the
BACT cost effectiveness calculations to help assess the cost of implementing SCR on the turbines at
the Liquefaction Facility. Our analysis of the anticipated cost of electricity for the Liquefaction
Facility to generate its own power is outlined below, and the attached technical memorandum
provides backup details, summarized from the project cost analysis completed by Fluor Enterprises
Inc. (Fluor).

AGDC On-Site Power Generation Cost Analysis

AGDC requested Fluor provide an assessment of electricity costs at the Liquefaction Facility, using
their detailed cost assessment completed at the end of 2019. That assessment looked at all of the
project costs in order to assess the overall cost effectiveness of the project, and a separate piece of
work was commissioned in November 2020 to address ADEC’s October 29, 2020 request.

The attached Alaska LNG Liquefaction Plant Power Generation Technical Memorandum (3043-EST-
TMM-00001) provides the basis for determining an electricity cost range for power generation using
the current design combined cycle gas-fired turbine power generation configuration. The total

power generation cost rate incorporates the following cost elements:

e Fuel cost in $/Mcf = $4.13, as provided by AGDC internal economic modeling. Please
note the publicly available cost of Cook Inlet natural gas is $7.74/Mcf, so the number
we are using is significantly under market.

e Operating and Maintenance Costs (OPEX) derived from comparable southcentral
Alaska natural gas power plants and design turbine operating basis.

o Capital Cost (CAPEX) financing and debt service payout costs via probable loan term
scenarios.

The analysis resulted in the following range of electricity generation costs:

« High: $0.150/kwh (15-yr CAPEX loan basis)
e Low: $0.103/kwh (30-yr CAPEX loan basis)
o Average: $0.127/kwh

Based on this analysis, AGDC recommends using the average rate of $0.127/kwh for purposes of the
BACT cost effectiveness calculations for implementing SCR on the turbines at the Liquefaction
Facility. We note that this estimate is less than AGDC’s original cost effectiveness electricity rate of
$0.16/kwh that was based on an 2017 Utility Bundled Retail Sales- Industrial for Alaska, and is likely
more accurate because it is based on an updated cost estimate recently completed for the project.
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[bookmark: _Toc55478063][bookmark: _Toc492469686]PURPOSE & SCOPE


[bookmark: _Toc452637610][bookmark: _Toc452730179][bookmark: _Toc55478064]Purpose


The purpose of this technical memo is to describe the basis used for calculating the estimated cost of on-site power generation for the planned Alaska LNG Project Liquefaction Plant. That cost is based on the data utilized and developed during the Class 4 Cost Estimate Update to 4th Quarter 2019 (4Q2019) basis, commissioned by the Alaska Gasline Development Corporation (AGDC) and executed by Fluor Enterprises Inc. (Fluor).


[bookmark: _Toc452730180][bookmark: _Toc55478065]Scope


[bookmark: _GoBack]The design and cost parameters used in Class 4 Cost Estimate Update were assessed and incorporated in this review. This memo details a calculation of the on-site power generation total cost based on the approved Class 4 Cost Estimate.


[bookmark: _Toc55478066]POWER GENERATION COST CALCULATION 


[bookmark: _Toc55478067][bookmark: _Toc432075894]Calculation Input Data 


The power generation cost calculations are based on the following input data and assumptions:


Fuel cost in $/Mcf = $4.13, as provided by AGDC internal economic modeling.


Fuel cost in $/kWh using conversion rates of Mcf/kWh for SGT-750 2x1 units and as derived for Chugach Southcentral Power Project (SCPP).


O&M costs excluding fuel, as shown in the original report that were derived from the SCPP 1Q2020 forecast numbers.


Fixed costs in $/kWh based on the yearly fixed costs and the average estimated kWh per year from the Class 4 Cost Estimate Update.


CAPEX conversion to $/kWh based on a 100% loan at several rates and terms.


[bookmark: _Toc55478068]OPEX Calculations


The OPEX cost was calculated based on two options. The first being the estimated OPEX cost of the SCPP in Anchorage, AK, and the second is based on power generation using Siemens gas turbine generators (SGT 750). The operating costs (O&M cost and other fixed costs) are assumed to be the same for both options. The fuel cost was calculated based on an assumed gas cost rate of 4.13 $/Mcf.






			[bookmark: _Toc452637614][bookmark: _Toc452730201][bookmark: _Toc432075895]OPEX





			Operating Costs


			


			


			


			


			





			O&M Costs


			0.03690


			$/kWh


			Derived from SCPP 1Q2020 Forecast.


			





			Fixed Costs


			0.00473


			$/kWh


			Based on fixed costs per year at estimated kWh/yr.





			Subtotal


			0.04162


			$/kWh


			


			


			


			





			


			


			


			


			


			


			





			Estimated fuel demand for on-site compression using SGT-750 machines


			





			kJ/kWh


			6,718


			SGT-750 combined cycle 2x1; 103.7MW Net electrical output.





			Mcf/kJ


			9.47867E-07


			1 cf = 1055 kJ; 1000 cf = 1Mcf = 1055000 kJ.


			





			Mcf/kWh


			0.00637


			


			


			


			


			





			


			


			


			


			


			


			





			Fuel Cost


			SCPP based


			SGT-750


			


			


			


			





			Mcf/kWh


			0.00779


			0.00637


			


			$/Mcf


			4.13


			





			$/kWh


			0.03217


			0.02630


			


			Fixed for this calculation.


			





			


			


			


			


			


			


			





			


			


			Rate of Return





			


			


			0%


			3%


			5%


			10%


			15%





			Total $/kWh:


			SCPP 


			0.074


			0.076


			0.077


			0.081


			0.085





			(Fuel & Ops)


			SGT-750 


			0.068


			0.070


			0.071


			0.075


			0.078





			


			


			


			Expected rates
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CAPEX Calculations


The CAPEX cost is based on the 4Q2019 Class 4 Cost Estimate Update value of $652 million for on-site power generation facilities.


			CAPEX





			


			kWh/Yearly Avg.


			815,906,400


			


			


			





			


			


			YEARLY CAPEX PAYOUT OF LOAN AT 100% LOAN OF $652,319,453 





			


			


			2%


			3%


			4%


			5%





			Loan Term (YR)


			15


			$50,372,796 


			$54,057,588 


			$57,901,547 


			$61,902,016 





			


			$/kWh


			0.06173845


			0.066254644


			0.070965918


			0.075869017





			


			


			


			


			


			





			Loan Term (YR)


			30


			$28,933,201 


			$33,002,466 


			$37,371,279 


			$42,021,508 





			


			$/kWh


			0.035461421


			0.040448838


			0.04580339


			0.051502854
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Total Estimate Onsite Power Generation Calculated Cost


The on-site power generation costs ranges from 0.103 $/kWh to 0.144 $/kWh, with an average of 0.124 $/kWh based on the expected rate of returns for the power generation plants and the cost for CAPEX financing. 


			COMBINED





			Generation Plant Cost with contingency





			High OPEX $/kWh=


			0.074


			


			0.150


			High Opex + 15 Year High Rate CAPEX





			Low OPEX $/kWh=


			0.068


			


			0.136


			High Opex + 15 Year Low Rate CAPEX





			CAPEX 15 Year Loan High Rate $/kWh=


			0.076


			


			0.125


			High Opex + 30 Year High Rate CAPEX





			CAPEX 15 Year Loan Low Rate $/kWh=


			0.062


			


			0.109


			High Opex + 30 Year Low Rate CAPEX





			CAPEX 30 Year Loan High Rate $/kWh=


			0.052


			


			0.144


			Low Opex + 15 Year High Rate CAPEX





			CAPEX 30 Year Loan Low Rate $/kWh=


			0.035


			


			0.130


			Low Opex + 15 Year Low Rate CAPEX





			


			


			


			0.119


			Low Opex + 30 Year High Rate CAPEX





			


			


			


			0.103


			Low Opex + 30 Year Low Rate CAPEX





			High $/kWh


			0.150


			For 15 year loan





			Low $/kWh


			0.103


			For 30 year loan





			Average $/kWh


			0.127
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			Term


			Definition





			Deliverable


			Required documentation, whether specific to each individual sub-project (i.e., stand-alone), or an integrated document across all sub-projects





			JVA


			Pre-FEED Joint Venture Agreement executed on July 1, 2014 





			Pre-FEED Lead Party


			The party designated to conduct operations as described in the Pre-FEED JVA





			Project Team  


			Any and all of the personnel assigned as part of the Pre-FEED organization, whether Lead Party or secondees





			Sub-project


			Project segments defined in the JVA, such as the GTP
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Resulting Revised Cost Effectiveness Calculations

Based on these revised cost estimates, AGDC modified the SCR BACT cost effectiveness calculations
submitted to ADEC on January 14, 2020 using the average on-site electricity rate of $0.127/kwh.

This included using both the 2002 (6th Edition) and 2019 versions (7th Edition) of the EPA Cost
Control Manual. The results are summarized in the table below, using the previous January 2020
results for comparison. The revised cost effectiveness calculations continue to demonstrate that
installation of a SCR system on the Liquefaction facility turbines is not cost effective under both the
editions of the EPA cost manuals.

EPA 6th Edition Cost Manual EPA 7th Edition Cost Manual
($/ton NOx Removed) ($/ton NOx Removed)
Facility Unit AGDC January Revised AGDC January Revised
2020 ADEC electricity 2020 ADEC electricity
Response cost (on- Response cost (on-site
Facility Specific site EPA Default power)
Cost Factors power) Calculation Tool
Applied Applied
LNG Compressor $18,164 $17,838 $11,241 $10,506
Turbines
Power
LNG Generation 524,588 $24,197 $10,904 $10,759
Turbines

Comments on FLM Basis of Change
The electricity rate of $0.0244/kwh calculated by the NPS ARD that was based solely on the cost of

the national average spot price for natural gas doesn’t accurately address the cost for the on-site
power generation for the Alaska LNG plant configuration. Further, the spot market natural gas price
of $2.56/MMBtu used in the FLM’s calculation does not reflect the Alaska natural gas market or
cost/ pricing for the Alaska LNG project.

Please let us know if you have any questions.

Thank you,
Lisa

From: Jones, Dave F (DEC) <dave.jones2 @alaska.gov>

Sent: Thursday, October 29, 2020 4:06 PM

To: Lisa Haas <lhaas@agdc.us>

Cc: Simpson, Aaron J (DEC) <aaron.simpson@alaska.gov>; Plosay, James R (DEC)
<jim.plosay@alaska.gov>; Renovatio, James J (DEC) <james.renovatio@alaska.gov>; Andrea Stacy
<andrea_stacy@nps.gov>; Burger, Paul A <paul_burger@nps.gov>; Blakesley, Andrea J
<Andrea_Blakesley@nps.gov>; Shepherd, Don <Don_Shepherd@nps.gov>; King, Kirsten L
<kirsten_king@nps.gov>; Collins, Catherine <Catherine_Collins@fws.gov>; Peters, Melanie





<Melanie_Peters@nps.gov>
Subject: Electricity Costs at the Liquefaction Plant for SCR BACT Calculations

Lisa,

As we discussed earlier on the phone, we have received some feedback from the FLMs regarding
BACT cost effectiveness calculations for implementing SCR on the turbines at the Liquefaction
Facility. One of the areas that the FLMs cost calculations differ from AGDC and the Department’s
calculations is in regards to the electricity cost for running SCR. The FLMs note the following:

e Electricity Costs - ARD analysis assumed $0.0244/kWh in electricity costs, in
comparison with the applicant’s estimate of $0.16/kWh.

o Basis for change: The AK LNG liquefaction facility will generate power onsite
with the four power turbines firing pipeline natural gas.

Accordingly, AGDC will not pay utility power usage fees. We
recognize that, despite this, there will likely be some electricity costs
incurred by the applicant due to natural gas usage that would
otherwise be a salable product. To account for this, we calculated
the electricity costs based on the 20195 annual average natural gas

spot prices (EIA, 52.56/l\/|l\/IBtu)Ii1 and natural gas usage in the
power turbines generating onsite power. Calculations are provided
in the power turbine spreadsheets. (On Electrical usage/onsite
power generation, excerpt from the Technical Analysis Report For
the terms and conditions of Construction Permit AQ1539CPTO1:
“The emissions units (EUs) at the stationary source will include
combined cycle gas-fired turbines for power generation.")

[1] Reported value from EIA, and represents the average of the daily closing spot prices for
natural gas at the Henry Hub in Louisiana. Spot prices were used rather than industrial consumer
prices, as the fuel utilized at the source is a salable product.
https://www.eia.gov/naturalgas/monthly/pdf/table_03.pdf

Can you please provide the Department with a detailed cost analysis of the anticipated price of
electricity in S/kWh that AGDC expects to pay for providing their own power at the Liquefaction
Facility.

Regards,

Dm/e]anes

Env. Engineering Assistant Il
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ADEC — Air Quality — Juneau

dave.jones2 @alaska.gov
907.465.5122

al Reported value from EIA, and represents the average of the daily closing spot prices for natural gas at the Henry
Hub in Louisiana. Spot prices were used rather than industrial consumer prices, as the fuel utilized at the source is a

salable product. https://www.eia.gov/naturalgas/monthly/pdf/table_03.pdf
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