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Daren –
Responses to your questions regarding the Hobbs output-based GHG standard are provided in the email below.
 
-Mona
 

From: Zigich, Daren K, NMENV [mailto:DarenK.Zigich@state.nm.us] 
Sent: Wednesday, June 18, 2014 2:54 PM
To: Mona Johnson
Cc: Roger Schnabel; Michael Barnett
Subject: RE: Hobbs Output-Based Standards (GHG)
 
Mona,
 
Thank you for the very detailed proposal.  It’s nice to have some actual performance data to base it from.
 
I have a couple of questions and one comment.
 

1.       I assume the CO2 emission factor in the table (from Part 75) is what the plant currently reports?  I noticed it is a bit different from the Part 98 subpart C
 default value of 116 lbs/MMbtu.  Not a huge difference but I will probably define the factor to be used in the permit since there seems to be some
 inconsistency.
 

Hobbs reports CO2 emissions to EPA under Part 98 Subpart D.  According to §98.43, CO2 mass emissions should be monitored and reported as

 required in §75.13 or section 2.3 of appendix G to 40 CFR Part 75 and §75.64.  Cumulative annual CO2 mass emissions from the fourth quarter

 electronic data report required under §75.64 are converted from units of short tons to metric tons dividing by 1.1023 according to §98.43(a)
(1).  Therefore, the emission factor proposed, as listed in the table below, is consistent with reporting mechanism.

 
CO2 (lb/MMBtu) = Fc (scf/MMBtu) * Uf (lbmole/scf) * MWCO2 lb/lbmole)
CO2 Emission Factor = 1,040 scf/MMBtu * 1 lbmole/385 scf * 44 lb/lbmole = 118.9 lb/MMBtu

 
2.       Do you have the fuel usage data that was used to calculate the Btu/Kwh? Is the 1040 btu/scf used as a default heating value or is it actually measured?

 

The provided net heat rate is calculated for the NERC GADS report using actual measured fuel heat input and actual net generation. The facility
 is equipped with a gas chromatographer that measures the heat input and stores it in the data historian. Actual data is incorporated in the
 attached workbook (A-3449 Hobbs Station UA3 Section 12.B.1_20140620-Rev#5_GHG Perfm.xls).  GADS report is also attached for your
 reference only (GADs Operating Summary Report.pdf).
 

3.       Comment on the Net Output-Based Heat Rate –  Since the BACT limit will be based on a 12-month rolling average, I don’t know if it is appropriate to use
 the maximum monthly value from the last 2+ years.  Especially when the goal of the modification is to improve heat rate.  If we use the 2+ year average
 and add a couple standard deviations, wouldn’t that cover the facility over a 12-month averaging period?  One or two months may come in high but the
 annual average should be easily met, especially if we add 7.5% safety factor and carve out separate limits for Simple Cycle and Startup/shutdown modes. 
 Also the Simple Cycle Heat rate should probably not include the parasitic load from the steam-side of the plant.
 

We have revised our calculations to utilize the average 2+years instead of the maximum values. Since the proposed NSPS directs the inclusion of
 all hours of operation, regardless of the operational mode, we have removed the initially proposed standards that did not account for the
 simple cycle or startup and shutdown operational modes. We have also adjusted the proposed safety factor over the actual data to maintain
 our proposed performance standard below the regulatory requirement for new units of 1,000 lbCO2/MWh.
The higher safety factor proposed for operation during startup and shutdowns is deemed necessary as there is a significant amount of
 uncertainty on the startup and shutdown heat rate.  As we previously mentioned, these are non-output generating scenarios and consequently heat
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UA3-12.B.1 GHG Perform

		

		HOBBS 501F4 GHG Performance Evaluation

		Hobbs proposes to continue to operate the facility as a combined cycle plant, with 2x1 configuration or 1x1 with either CT (HOBB1 and HOBB2) unit in

		combination with the ST. During potential outages of the ST, Hobbs will continue to operate the CTs in a simple cycle mode.  Simple cycle operation will be

		minimized as it is not Hobbs intended mode of operation.  A maximum worst case scenario of 720 hr/yr in Simple Cycle Mode of operation has been

		considered to account for the higher heat rate during this mode of operation.  During Simple Cycle operation, the HRSGs remain in service, as the units are

		not equipped with simple cycle stacks.  The generated steam in the HRSGs bypasses the steam turbine into the Air Cooled Condenser. Therefore, during

		Simple Cycle operation, the steam sited parasitic load is still required.

		The proposed performance standard also accounts for the higher heat rate  during startup and shutdown events. During the startup process, the goal of the

		units is not to produce electricity but to quickly reach the necessary operationalconditions to stabilize the unit and generate electricity. During the units ramp up,

		fuel maybe consumed with no electricity production (e.g., full speed no load).  Therefore, during startup and shutdown periods, the net output-based heat rate

		will necessarily be significantly higher than in normal operations.  Both higher heat rates have accounted for in the proposed 12-month rolling average

		proposed performance standard (net basis).

		Proposed Performance Standards (HHV, Net Basis)

						Combined Cycle Operation		Simple Cycle Operation		Startup & Shutdowns		Proposed Performance

		Estimated Annual Hours of Operation (1)		hr/yr		7,210		720		470		8,400

		Net Output-Based Heat Rate (2)		Btu/kWh (HHV)		7,569		11,737		16,401		8,420

		CO2 Emission Factor (3)		lb/MMBtu (HHV)		118.8		118.8		118.8		118.8

		Output-Based CO2 Emission Standard, Net Basis (4)		lbCO2/MWh (HHV)		899		1,394		1,949		1,000

		Notes:

		(1)   Estimated annual hors of operation are based on engineering knowledge of the plant performance but are not intended to contractually limit Hobbs operation.

		Hobbs will meet the proposed output-based CO2 Emission Standard on a 12-month rolling average and net basis, independently of the final hours running

		in each of the possible modes of operation.

		Simple Cycle Operation =		720 hr/yr

		Annual SSM Operating Hours =		470 hr/yr

		Cold Startup		60 events/yr		180 min/event

		Warm Startup		70 events/yr		120 min/event

		Hot Startup		50 events/yr		90 min/event

		Shutdown		180 events/yr		25 min/event

		Annual Outage Hours =		360 hr/yr		8,640 hr/yr

		Combined Cycle Operation (hr/yr) = 8,760 hr/yr - Simple Cycle Operation (hr/yr) - SSM Operation (hr/yr)

		Combined Cycle Operation = 8,400 hr/yr - 720 hr/yr - 470 hr/yr = 7,210 hr/yr

		(2) Net Output-Based Heat Rate

		Combined Cycle Operation:

		Heat rate based on actual performance data (January 2012 - May 2014) as reported on North American Electric Reliability Corporation (NERC)

		Generating Availability Data System (GADS) report plus a safety factor

		Safety Factor =		1.15%

		Simple Cycle Operation:

		Heat rate based on actual performance data (January 2012 - May 2014) as reported on NERC GADS report plus a safety factor.

		Safety Factor =		1.15%

		Startup & Shutdowns:

		Actual heat rate measured by DAHS during startup events in 2013 and 2014 plus a safety factor

		Safety Factor =		2.50%

		Proposed Performance:

		Net Output-Based Heat Rate = [C.C. Heat Rate * C.C. Annual Hours + S.C. Heat Rate * S.C. Annual Hours + SSM Heat Rate * SSM Annual ] / Total Annual Hours

		Proposed Net Output-Based Heat Rate = [ 7,569 Btu/kWh * 7,210 hr/yr + 11,737 Btu/kWh * 720 hr/yr + 16,401 Btu/kWh * 470 hr/yr] / 8,400 hr/yr ) = 8,420 Btu/kWh

		(3) CO2 emission factor calculated per 40 CFR Part 75, Appendix G, Equation G-4, as referenced in §98.43(a), where:

		Carbon based F-factor, FC:		1,040		scf/MMBtu

		Standard Molar Volume:		385		scf/lbmole

		Molecular Weight CO2, MWCO2:		44		lb/lbmole

		CO2 Emission Factor (lb/MMBtu) = Fc (scf/MMBtu) / Standard Molar Volume (scf/lbmole) * MWCO2 (lb/lbmole)

		CO2 Emission Factor = 1,040 scf/MMBtu / 385scf/lbmole * 44lb/lbmole = 118.8 lb/MMBtu

		(4) Output-Based Emission Standard CO2 (lb/MWh) = Net Output-Based Heat Rate (Btu/kWh) * 1 MMBtu/1,000,000 Btu * CO2 Emission Factor (lb/MMBtu) * 1,000 kW/1 MW

		Combined Cycle Operation:

		Output Based CO2 Emission Standard (Combined Cycle Operation) = 7,569 Btu/kWh * 1 MMBtu/1,000,000 Btu * 118.8 lb/MMBtu * 1,000 kW / 1 MW = 899 lbCO2/MWh

		Simple Cycle Operation:

		Output Based CO2 Emission Standard (Simple Cycle Operation) = 11,737 Btu/kWh * 1 MMBtu/1,000,000 Btu * 118.8 lb/MMBtu * 1,000 kW / 1 MW = 1,394 lbCO2/MWh

		Startup & Shutdowns:

		Output Based CO2 Emission Standard (SSM) = 16,401 Btu/kWh * 1 MMBtu/1,000,000 Btu * 118.8 lb/MMBtu * 1,000 kW / 1 MW = 1,949 lbCO2/MWh

		Proposed Performance:

		Output Based CO2 Emission Standard (SSM) = 8,420 Btu/kWh * 1 MMBtu/1,000,000 Btu * 118.8 lb/MMBtu * 1,000 kW / 1 MW = 1,000 lbCO2/MWh
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2012-2014 GADS Report

		

				Micro GADS

				Performance Summary Report

				Hobbs Generating Station Data - Monthly Audit

				January 2012 to May 2014

				DATE		GT-1												GT-2												ST-3												Plant Summary

						GAG		NAG		SH		Total Btu		GHR		NHR		GAG		NAG		SH		Total Btu		GHR		NHR		GAG		NAG		SH		Total Btu		GHR		NHR		GAG		NAG		SH		Total Btu		GHR		NHR

						MWh		MWh		hr		MMBtu		Btu/kWh		Btu/kWh		MWh		MWh		hr		MMBtu		Btu/kWh		Btu/kWh		MWh		MWh		hr		MMBtu		Btu/kWh		Btu/kWh		MWh		MWh		hr		MMBtu		Btu/kWh		Btu/kWh

				Jan-12		111,331		108,113		744.00		1,229,204		11,041		11,370		75,185		73,967		501.83		821,565		10,927		11,107		99,547		99,547		744.00		61.8		1		1		286,063		281,627		1,989.83		2,050,831		7,169		7,282

				Feb-12		105,699		101,974		696.00		1,166,140		11,033		11,436		104,373		102,716		683.82		1,146,633		10,986		11,163		114,534		114,534		693.23		2,081.2		18		18		324,606		319,225		2,073.05		2,314,854		7,131		7,251

				Mar-12		102,067		97,960		701.02		1,135,783		11,128		11,594		96,280		94,455		656.93		1,061,111		11,021		11,234		110,381		110,381		701.02		921.0		8		8		308,728		302,796		2,058.97		2,197,815		7,119		7,258

				Apr-12		50,596		48,841		353.10		557,486		11,018		11,414		46,053		44,047		311.50		462,719		10,048		10,505		46,920		46,920		288.50		3,115.8		66		66		143,569		139,807		953.10		1,023,321		7,128		7,320

				May-12		82,559		80,120		567.63		914,040		11,071		11,408		109,271		104,505		744.00		1,197,173		10,956		11,456		103,059		103,059		744.00		13,850.2		134		134		294,889		287,684		2,055.63		2,125,064		7,206		7,387

				Jun-12		68,604		66,047		468.28		787,022		11,472		11,916		104,186		99,217		710.08		1,152,095		11,058		11,612		87,989		87,989		711.42		12,086.1		137		137		260,779		253,253		1,889.78		1,951,203		7,482		7,705

				Jul-12		107,606		102,237		717.42		1,196,338		11,118		11,702		110,037		105,040		737.83		1,221,603		11,102		11,630		122,218		122,218		744.00		40,338.8		330		330		339,861		329,495		2,199.25		2,458,280		7,233		7,461

				Aug-12		111,380		105,444		744.00		1,239,310		11,127		11,753		96,307		96,307		668.95		1,108,101		11,506		11,506		116,525		116,525		744.00		28,536.8		245		245		324,211		318,275		2,156.95		2,375,948		7,328		7,465

				Sep-12		95,518		92,168		689.47		1,076,438		11,269		11,679		47,225		45,540		312.58		524,937		11,116		11,527		75,986		75,986		714.00		17,255.0		227		227		218,730		213,694		1,716.05		1,618,630		7,400		7,575

				Oct-12		54,481		53,385		389.50		612,161		11,236		11,467		40,297		38,979		289.28		451,924		11,215		11,594		48,694		48,694		610.30		7,668.1		157		157		143,472		141,059		1,289.08		1,071,752		7,470		7,598

				Nov-12		87,449		85,758		630.77		993,666		11,363		11,587		34,575		33,706		246.77		389,198		11,257		11,547		63,072		63,072		721.00		7,901.5		125		125		185,096		182,536		1,598.53		1,390,765		7,514		7,619

				Dec-12		97,856		95,386		715.58		1,105,107		11,293		11,586		50,135		49,340		380.62		559,693		11,164		11,343		73,632		73,632		725.78		2,125.0		29		29		221,624		218,359		1,821.98		1,666,924		7,521		7,634

				Jan-13		100,425		98,203		744.00		1,134,805		11,300		11,556		32,510		32,094		236.03		357,943		11,010		11,153		66,105		66,105		744.00		1,006.6		15		15		199,040		196,402		1,724.03		1,493,755		7,505		7,606

				Feb-13		60,500		59,246		421.32		680,467		11,247		11,486		80,757		78,925		562.55		897,796		11,117		11,375		72,132		72,132		672.00		42.2		1		1		213,389		210,303		1,655.87		1,578,305		7,396		7,505

				Mar-13		67,579		65,218		496.38		752,441		11,134		11,537		48,652		47,872		359.13		547,307		11,249		11,433		60,861		60,861		512.00		927.3		15		15		177,092		173,950		1,368.45		1,300,675		7,345		7,477

				Apr-13		100,615		97,275		720.00		1,132,706		11,258		11,644		90,545		87,979		639.50		1,012,688		11,184		11,511		108,208		108,208		720.00		21,746.0		201		201		299,368		293,463		2,079.50		2,167,139		7,239		7,385

				May-13		85,556		82,088		616.00		963,221		11,258		11,734		96,926		93,628		698.42		1,082,955		11,173		11,567		99,799		99,799		736.88		12,309.9		123		123		282,281		275,515		2,051.90		2,058,485		7,292		7,471

				Jun-13		98,062		93,710		712.23		1,096,866		11,185		11,705		71,734		68,835		523.77		797,733		11,121		11,598		90,723		90,723		718.75		7,040.7		78		78		260,520		253,268		1,954.75		1,901,640		7,299		7,508

				Jul-13		96,909		93,137		691.28		1,084,887		11,195		11,648		78,276		74,414		576.32		881,058		11,256		11,840		97,576		97,576		730.60		44,820.8		459		459		272,762		265,127		1,998.20		2,010,766		7,372		7,584

				Aug-13		103,280		99,845		721.90		1,156,929		11,202		11,587		105,987		99,818		741.43		1,183,898		11,170		11,861		116,417		116,417		744.00		25,334.4		218		218		325,685		316,080		2,207.33		2,366,161		7,265		7,486

				Sep-13		96,287		92,430		675.08		1,082,028		11,238		11,706		100,571		95,934		705.67		1,131,005		11,246		11,789		108,326		108,326		720.00		9,571.5		88		88		305,184		296,690		2,100.75		2,222,605		7,283		7,491

				Oct-13		52,203		50,859		407.75		597,432		11,444		11,747		75,633		73,320		584.97		852,660		11,274		11,629		68,631		68,631		585.37		266.6		4		4		196,467		192,810		1,578.08		1,450,359		7,382		7,522

				Nov-13		91,666		90,249		675.58		1,040,364		11,350		11,528		97,925		94,668		717.37		1,097,000		11,202		11,588		104,189		104,089		713.55		10,142.7		97		97		293,780		289,006		2,016.50		2,147,507		7,310		7,431

				Dec-13		79,763		77,855		596.03		896,423		11,239		11,514		99,501		97,455		744.00		1,104,824		11,104		11,337		93,910		93,910		744.00		41.3		- 0		- 0		273,174		269,221		2,084.03		2,001,289		7,326		7,434

				Jan-14		80,298		78,628		639.83		909,912		11,332		11,572		95,683		93,100		744.00		1,068,397		11,166		11,476		93,190		93,190		743.35		61.9		1		1		269,171		264,918		2,127.18		1,978,372		7,350		7,468

				Feb-14		65,485		63,797		497.30		736,586		11,248		11,546		47,571		46,519		350.58		526,802		11,074		11,324		53,129		53,129		664.50		- 0		- 0		- 0		166,186		163,445		1,512.38		1,263,388		7,602		7,730

				Mar-14		98,159		95,215		712.48		1,098,527		11,191		11,537		79,732		78,481		592.62		882,189		11,064		11,241		91,345		91,345		722.30		- 0		- 0		- 0		269,235		265,040		2,027.40		1,980,716		7,357		7,473

				Apr-14		95,772		92,203		715.95		1,083,726		11,316		11,754		95,297		93,509		715.37		1,039,608		10,909		11,118		102,550		102,550		713.26		2,409.3		23		23		293,619		288,262		2,144.60		2,125,743		7,240		7,374

				May-14		94,144		90,347		713.83		1,064,629		11,308		11,784		98,137		94,984		744.00		1,097,314		11,181		11,553		103,094		103,094		744.00		20.6		- 0		- 0		295,375		288,424		2,201.83		2,161,963		7,319		7,496

				Unit Totals		2,541,849		2,457,738		18,174.33		28,524,645		11,222		11,606		2,309,361		2,239,355		16,479.92		25,657,927		11,110		11,458		2,592,745		2,592,645		20,070.77		271,683.0		105		105		7,443,955		7,289,737		54,725.02		54,454,255		7,315		7,470

				Max.		111,380		108,113		744		28,524,645		11,472		11,916		110,037		105,040		744		1,221,603		11,506		11,861		122,218		122,218		744				459		459		339,861		329,495		2,207				7,602		7,730

				Average		87,650		84,750		627		1,901,643		11,228		11,603		79,633		77,219		568		884,756		11,098		11,435		89,405		89,401		692				97		97		256,688		251,370		1,884				7,330		7,483

				GAG = Gross Actual Generation

				NAG = Net Actual Generation

				SH = Service Hours

				Total Btu = MMBtu (HHV)

				GHR = Gross Heat Rate = MMBtu (HHV) / GAG (MWh) * 1,000,000 Btu/MMBtu * 1 MW/1,000 kW

				NHR = Net Heat Rate =  MMBtu (HHV) / NAG (MWh) * 1,000,000 Btu/MMBtu * 1 MW/1,000 kW

																11

																12

																13

																14

																15

																16

																13.5

																1.7078251277

																1.8708286934





SSM Heat Rate

		

				DATE		UNIT		START TYPE		HEAT RATE		AVERAGE HEAT RATE (HOT / COLD PER UNIT)		AVERAGE HEAT RATE (HOT / COLD)

				6/4/13		UNIT 1		COLD		13,811		28,982		27,603

				7/9/13		UNIT 1		COLD		72,595

				1/14/14		UNIT 1		COLD		15,687

				1/26/14		UNIT 1		COLD		13,836

				6/24/13		UNIT 2		COLD		18,658		26,223

				7/3/13		UNIT 2		COLD		18,162

				7/9/13		UNIT 2		COLD		52,577

				3/11/14		UNIT 2		COLD		15,496

				3/30/13		UNIT 1		HOT		15,228		15,638		16,071

				3/20/14		UNIT 1		HOT		15,955

				4/21/14		UNIT 1		HOT		15,730

				3/2/14		UNIT 2		HOT		13,316		16,722

				3/19/14		UNIT 2		HOT		20,127

														16,001		avg heat rate without accounting for July 9, 2013 event that was extraordinarly long

														2,156		std dev












































 rate can increase significantly, particularly on a cold-cold startup.  Finally, during simple cycle operation, the HRSGs remain in service, as the units
 are not equipped with simple cycle stacks.  The generated steam in the HRSGs bypasses the steam turbine into the Air Cooled Condenser.
 Therefore, during Simple Cycle operation, the steam-related parasitic load is still required.

 
Therefore, following this review, Hobbs’ proposal is:
 
I.                    Proposed Performance Standard

Hobbs proposes to continue to operate the facility as a combined cycle plant, with 2x1 configuration or 1x1 with either CT (HOBB1 and
 HOBB2) unit in combination with the ST.  During outages of the ST, Hobbs may operate the CTs in simple cycle mode.  For the purpose
 of establishing an annual lb-CO2/MWh limit, we have assumed a scenario in which each unit would operate up to 1 month (720 hr/yr) in

 Simple Cycle Mode out of a rolling 12 month period.  Should the ST remain out of service for longer than 1 month in any given calendar
 year, that time over 1 month should be excluded from the 12-month rolling average calculation.   During Simple Cycle operation, the
 HRSGs remain in service, as the units are not equipped with simple cycle stacks.  The generated steam in the HRSGs bypasses the steam
 turbine into the Air Cooled Condenser. Therefore, during Simple Cycle operation, the steam-related parasitic load is still required.

 
The proposed performance standard also accounts for the higher heat rate expected during startup and shutdown events. During the
 startup process, the goal of the unit is not to produce electricity but to quickly reach the necessary operational conditions to stabilize
 the unit and generate electricity.  During the units’ ramp up, fuel maybe consumed with no electricity production (e.g., full speed no
 load). Therefore, during startup and shutdown periods, the net output-based heat rate will necessarily be significantly higher than in
 normal operations.  We have accounted for the higher heat rates that occur during simple cycle operations and startup and shutdown
 in the proposed 12-month rolling average performance standard (net basis).. Table 1 summarizes Hobbs proposed performance
 standard. The supporting calculations are included in the attached workbook.

 
 

   

Table 1 – Hobbs Output-Based Proposed Standard
(Includes All Operational Modes: Combined Cycle – Simple Cycle - SSM

 Operation)

Combined Cycle
 Operation

Simple Cycle
 Operation

Startup &
 Shutdowns

Proposed
 Performance

 Standard

Estimated Annual Hours of Operation hr/yr 7,210 720 470 8,400

Net Output-Based Heat Rate Btu/kWh (HHV) 7,569 11,737 16,401 8,420

CO2 Emission Factor lb/MMBtu (HHV) 118.8 118.8 118.8 118..8

Output-Based CO2 Emission Standard, Net Basis lbCO2/MWh (HHV) 899 1,394 1,949 1,000

 
 

Proposed Net Output-Based Heat Rate
Hobbs proposes an output-based heat rate on a rolling 12-month average and net basis of 8,420 Btu/kWh for combined cycle, simple
 cycle and SSM operations combined. The proposed net output-based heat rate was determined based on actual performance data
 recorded during calendar years 2012 through 2014 with a 1.15% – 2.5% safety factor and a scenario of a maximum of one month (720
 hr/yr) in simple cycle mode, 470 hr/yr in startup and shutdown mode and 360 hr/yr of plant outage. Estimated annual hours of
 operation in these modes are based on engineering knowledge of the plant performance but are not intended to limit Hobbs operations
 in any manner, including contractually.  Hobbs will meet the proposed output-based CO2 emission standard on a 12-month rolling

 average and net basis.  This limit is based on the actual plant performance, with a minimal allowance for degradation. The duct burner
 contribution is included in the proposed heat rate during the combined cycle operation.
 
Proposed Output Based CO2 Emission Standard

Hobbs proposes an output based annual average CO2 emission standard demonstrated on a rolling 12-month average and net basis of

  1,000 lbCO2/MWh for combined cycle, simple cycle and SSM operations .  This limit is based on the proposed net output based heat

 rates, as described above, and a CO2 emission factor calculated according to 40 CFR Part 75, Appendix G, Equation G-4, as referenced in

 §98.43(a).
 
II.                  Continuous Compliance Demonstration with the Proposed CO2 Emission Standard

Hobbs proposes to continue to operate the facility in a combined cycle 2x1 configuration or in 1x1 with either CT (HOBB1 and HOBB2) unit in
 combination with the ST.  During ST outages, Hobbs will operate the CTs in simple cycle mode.  Hobbs proposes to demonstrate compliance with
 the proposed CO2 Emission Standard using reported Part 98 CO2 mass emission rates and the plant net electricity generation, as detailed below. 

 
 
1x1 Combined Cycle Configuration Compliance Demonstration
During 1x1 configuration, compliance demonstration is simplified as only one of the two combustion turbines will be contributing to the
 net electricity generation. The following approach is therefore proposed to demonstrate compliance.
 

 
 



 Where,
CO2 Annual Emission Rate (tonCO2)

Hobbs is an electricity generating facility subject to 40 CFR 98 per §98.2(a)(1).  As such, it is required to meet the general requirements
 of Part 98 Subpart A and the specific monitoring, calculation methodologies, and recordkeeping requirements of Subparts C and D. 
 Hobbs will continue to report to EPA the HOBB1 and HOBB2 annual CO2 emission rates following the 40 CFR 98 Tier 4 calculation

 methodology, which includes specific requirements related to quality assurance, fuel flow measurement, application of fuel heat
 content, and missing data procedures. We propose to use the reported CO2 annual emission rate to demonstrate compliance with the

 proposed output based CO2 emission standard.

 
Plant Net Electricity Generation (MWh)
Hobbs is equipped with a highly reliable meter used to measure the plant’s net electricity generation for billing purposes.  Readings from
 this meter are currently utilized to confirm Hobbs electricity sales.  The net electricity measured accounts for the gross electricity
 generated by each of the CTGs (when operational) and the STG and subtracts the electricity consumed by site equipment, including but
 not limited to:

1)      Unit 1 & Unit 2 Boiler Feed Water Pumps, 1 out of 2 per unit
2)      2 out of 3 Closed Cooling Water Pumps
3)      CTG 1 & CTG 2 cranking motors
4)      2 out of 3 Condensate Pumps
5)      35 two speed ACC fan motors
6)      Unit 1 & Unit 2 SCR Vaporizer Heaters
7)      Boiler Water makeup plant
8)      Chilled Water package, including

8.1) Up to 6 Chilled Water Pumps
8.2) Up to 6 Chiller Compressors
8.3) Up to 6 Circulating Water Pumps

9)      Chilled Water tank circulation pumps, up to 3
 
In a 1x1 configuration, since only one CT will be operational, both the electricity generated by the STG and the parasitic load will be
 attributable fully to that one CT, therefore, direct readings from the billing meter may be used for compliance demonstration. The net
 electricity generation billing meter is a third party meter. As such, Hobbs does not have physical control over the meter.  Since this
 meter is subject to QA/QC controls by the third party controller, we request no QAQC or operational requirements related to the
 generation meter to be imposed, as Hobbs will not be allowed to perform them.
 
 
2x1 Combined Cycle Configuration Compliance Demonstration
During operation in the 2x1 configuration, compliance demonstration for each unit will require some additional adjustments, as both
 CTs will be contributing to the net electricity generation.  The following approach is therefore proposed to demonstrate compliance:
 

 
 

 
 

 

 
Where,
CO2 Annual Emission Rate (tonCO2)

As for the 1x1 combined cycle configuration, we propose to use the reported CO2 annual emission rate under 40 CFR 98 to demonstrate

 compliance with the proposed output based CO2 emission standard.

 
Plant Net Electricity Generation(MWh)
As for the 1x1 combined cycle configuration, we propose to use the net electricity generation measured by the plant’s billing meter used
 to confirm Hobbs electricity sales.  As detailed above, the plant net electricity generation measurement accounts for the gross
 electricity generated by each of the CTGs, the STG and subtracts the electricity consumed by site equipment.  Since the readings from
 this meter account for both CTGs in operation and the contribution of both CT to the ST and parasitic loads, we propose to ratio the
 plant net electricity generation according to the ratio of the CTGs gross electricity generation.



 
CTG Gross Electricity Generation (MWh)
HOBB1 and HOBB2 gross electricity generation will be continually recorded, and the appropriate data sent to the Data Acquisition and
 Handling System (DAHS) for use in emission rate calculations. We propose to use this measured gross electricity generation to ratio the
 measured plant net electricity generation.
 
Simple Cycle Mode
During Simple Cycle operation there will be no contribution to the net electricity generation by the ST, however both CTs will be
 contributing to the net electricity generation, therefore, the same approach followed for the 2x1 combined cycle configuration mode
 will be used to demonstrate compliance.
 
Startup and Shutdown Mode
During the startup process, the goal of the unit is not to produce electricity but to quickly reach the necessary operational conditions to
 stabilize the unit and then generate electricity. During the units’ ramp up, fuel maybe consumed with no electricity production (e.g., full
 speed no load). As the two units will be operational and contributing to the net electricity generation, the same approach followed for
 the 2x1 combined cycle configuration mode will be used to demonstrate compliance.
 
 

The appropriateness of this plan to demonstrate the apportionment of the net electricity generation will be confirmed within 60 days after
 achieving the maximum production rate at which the affected facility will be operated, but not later than 180 days of the date of initial startup
 of the combustion turbine generator after the upgrade of the units has been finalized.  Any changes necessary to this methodology will be
 submitted to NMED in writing before the conclusion of this timeframe. Additionally, Hobbs requests the option to switch to a gross generation
 basis rather than net generation basis for the purpose of complying with the CO2 BACT limit, should the use of net generation prove to be too
 conservative for the compliance demonstration.
 
Of course there will some differences in actual performance depending on the operational configuration of the plant and whether or not the
 duct burners are fired.  However, on a rolling 12-month basis, we believe that the plant will be able to meet the proposed limit, and
 demonstrate compliance using the methodology outlined.  We appreciate your consideration of this proposal and look forward to receiving
 your feedback.
 

 
 

 
Let me know your thoughts. 
 
Sincerely,
Daren K. Zigich
505-476-4366
 

From: Mona Johnson [mailto:mjohnson@camsesparc.com] 
Sent: Tuesday, June 17, 2014 6:56 PM
To: Zigich, Daren K, NMENV
Cc: Roger Schnabel; Michael Barnett
Subject: Hobbs Output-Based Standards (GHG)
Importance: High
 
Daren,
 
Following our discussions we have reviewed the proposed output based standards for Hobbs to account for parasitic load in the net electricity generation
 calculation (as discussed in the proposed NSPS Da rule you provided us) and to account for the potential operation of the plant in Simple Cycle Mode and during
 startup and shutdowns.  This email outlines our proposed performance standards and compliance demonstration methodology.  Attached to the email are the
 detailed calculations for the proposed standard.  Please let me know if you believe this would be an acceptable approach and if there is any other information
 that you need from us at this time.
 

III.                Proposed Performance Standard
Hobbs proposes to continue to operate the facility as a combined cycle plant, with 2x1 configuration or 1x1 with either CT (HOBB1 and HOBB2) unit in
 combination with the ST.  During outages of the ST, Hobbs may operate the CTs in simple cycle mode.  For the purpose of establishing an annual lb-
CO2/MWh limit, we have assumed a scenario in which each unit would operate up to 1 month (720 hr/yr) in Simple Cycle Mode out of a rolling 12 month

 period.  Should the ST remain out of service for longer than 1 month in any given calendar year, that time over 1 month should be excluded from the 12-
month rolling average calculation.   The proposed performance standard also accounts for the higher heat rate expected during startup and shutdown
 events. During the startup process, the goal of the unit is not to produce electricity but to quickly reach the necessary operational conditions to stabilize
 the unit and generate electricity.  During the units ramp up, fuel maybe consumed with no electricity production (e.g.., full speed no load). Therefore,
 during startup and shutdown periods, the net output-based heat rate will necessarily be significantly higher than in normal operations.  We have
 accounted for the higher heat rates that occur during simple cycle operations and startup and shutdown in the proposed 12-month rolling average
 performance standard (net basis). Table 1 summarizes Hobbs proposed performance standard. The supporting calculations are included in the attached
 workbook.  Alternatively, simple cycle operation and/or startup and shutdown could be excluded from the performance standard.  In this case a more
 stringent limit could be met.  Refer to Tables 2 and 3 below.

 
 

Table 1 – Hobbs Output-Based Proposed Standard

(Includes All Operational Modes: Combined Cycle – Simple Cycle

mailto:mjohnson@camsesparc.com


     - SSM Operation)

Combined Cycle
 Operation

Simple Cycle
 Operation

Startup &
 Shutdowns

Proposed
 Performance

 Standard

Estimated Annual Hours of Operation hr/yr 7,210 720 470 8,400

Net Output-Based Heat Rate Btu/kWh (HHV) 8,310 12,810 17,201 9,193

CO2 Emission Factor lb/MMBtu (HHV) 118.8 118.8 118.8 118.8

Output-Based CO2 Emission Standard, Net Basis lbCO2/MWh (HHV) 987 1,522 2,044 1,092

 
 

   
Table 2 – Hobbs Output-Based Proposed Standard

(Includes Operational Modes: Combined Cycle – Simple Cycle)

Combined Cycle
 Operation

Simple Cycle
 Operation

Proposed
 Performance

 Standard

Estimated Annual Hours of Operation hr/yr 7,210 720 7,930

Net Output-Based Heat Rate Btu/kWh (HHV) 8,310 12,810 8,718

CO2 Emission Factor lb/MMBtu (HHV) 118.8 118.8 118.8

Output-Based CO2 Emission Standard, Net Basis lbCO2/MWh (HHV) 987 1,522 1,036

 

   

Table 3 – Hobbs Output-Based Proposed
 Standard

(Includes Only Combined Cycle Operation)

Estimated Annual Hours of Operation hr/yr 7,210

Net Output-Based Heat Rate Btu/kWh (HHV) 8,310

CO2 Emission Factor lb/MMBtu (HHV) 118.8

Output-Based CO2 Emission Standard, Net Basis lbCO2/MWh (HHV) 987

 
 

Proposed Net Output-Based Heat Rate
Hobbs proposes an output-based heat rate on a rolling 12-month average and net basis of 8,310 Btu/kWh (HHV) for combined cycle operations only, of
 8,718 Btu/kWh (HHV) for combined and simple cycle operations and of 9,193 Btu/kWh for combined cycle, simple cycle and SSM operations. The
 proposed net output-based heat rates have been determined based on actual performance data recorded during calendar years 2012 through 2014 with
 a 7.5% safety factor and a scenario of a maximum of one month (720 hr/yr) in simple cycle mode, 470 hr/yr in startup and shutdown mode and 360 hr/yr
 of plant outage. Estimated annual hours of operation in these modes are based on engineering knowledge of the plant performance but are not
 intended to limit Hobbs operations in any manner, including contractually.  Hobbs will meet the proposed output-based CO2 emission standard on a 12-

month rolling average and net basis.  This limit is based on the actual plant performance, with a minimal allowance for degradation. The duct burner
 contribution is included in the proposed heat rate during the combined cycle operation.
 
Proposed Output Based CO2 Emission Standard

Hobbs proposes an output based annual average CO2 emission standard demonstrated on a rolling 12-month average and net basis of  987 lbCO2/MWh
 (HHV) for combined cycle operations only, of 1,036 lbCO2/MWh (HHV) for combined and simple cycle operations and of 1,092 lbCO2/MWh for combined

 cycle, simple cycle and SSM operations .  These limits are based on the proposed net output based heat rates, as described above, and a CO2 emission

 factor calculated according to 40 CFR Part 75, Appendix G, Equation G-4, as referenced in §98.43(a).
 

IV.                Continuous Compliance Demonstration with the Proposed CO2 Emission Standard
Hobbs proposes to continue to operate the facility in a combined cycle 2x1 configuration or in 1x1 with either CT (HOBB1 and HOBB2) unit in combination
 with the ST.  During ST outages, Hobbs will operate the CTs in simple cycle mode.  Hobbs proposes to demonstrate compliance with the proposed CO2

 Emission Standard using reported Part 98 CO2 mass emission rates and the plant net electricity generation, as detailed below.. 

 
 

1x1 Combined Cycle Configuration Compliance Demonstration
During 1x1 configuration, compliance demonstration is simplified as only one of the two combustion turbines will be contributing to the net electricity
 generation. The following approach is therefore proposed to demonstrate compliance.
 

 

 
 
Where,
CO2 Annual Emission Rate (tonCO2)

Hobbs is an electricity generating facility subject to 40 CFR 98 per §98.2(a)(1).  As such, it is required to meet the general requirements of Part 98 Subpart
 A and the specific monitoring, calculation methodologies, and recordkeeping requirements of Subparts C and D.  Hobbs will continue to report to EPA the
 HOBB1 and HOBB2 annual CO2 emission rates following the 40 CFR 98 Tier 4 calculation methodology, which includes specific requirements related to

 quality assurance, fuel flow measurement, application of fuel heat content, and missing data procedures. We propose to use the reported CO2 annual

 emission rate to demonstrate compliance with the proposed output based CO2 emission standard.

 



Plant Net Electricity Generation (MWh)
Hobbs is equipped with a highly reliable meter used to measure the plant’s net electricity generation for billing purposes.  Readings from this meter are
 currently utilized to confirm Hobbs electricity sales.  The net electricity measured accounts for the gross electricity generated by each of the CTGs (when
 operational), the STG and subtracts the electricity consumed by site equipment, including but not limited to:

10)   Unit 1 & Unit 2 Boiler Feed Water Pumps, 1 out of 2 per unit
11)   2 out of 3 Closed Cooling Water Pumps
12)   CTG 1 & CTG 2 cranking motors
13)   2 out of 3 Condensate Pumps
14)   35 two speed ACC fan motors
15)   Unit 1 & Unit 2 SCR Vaporizer Heaters
16)   Boiler Water makeup plant
17)   Chilled Water package, including

8.1) Up to 6 Chilled Water Pumps
8.2) Up to 6 Chiller Compressors
8.3) Up to 6 Circulating Water Pumps

18)   Chilled Water tank circulation pumps, up to 3
 
In a 1x1 configuration, since only one CT will be operational, both the electricity generated by the STG and the parasitic load  will be attributable fully to
 that one CT, therefore, direct readings from the billing meter may be used for compliance demonstration. The net electricity generation billing meter is a
 third party meter. As such, Hobbs does not have physical control over the meter.  Since this meter is subject to QA/QC controls by the third party
 controller, we request no QAQC or operational  requirements related to the generation meter to be imposed, as Hobbs will not be allowed to perform
 them.
 
 
2x1 Combined Cycle Configuration Compliance Demonstration
During operation in the 2x1 configuration, compliance demonstration for each unit will require some additional adjustments, as both CTs will be
 contributing to the net electricity generation.  The following approach is therefore proposed to demonstrate compliance:

 
 

 
 

 

 
 
 

Where,
CO2 Annual Emission Rate (tonCO2)

As for the 1x1 combined cycle configuration, we propose to use the reported CO2 annual emission rate under 40 CFR 98 to demonstrate compliance with

 the proposed output based CO2 emission standard.

 
Plant Net Electricity Generation(MWh)
As for the 1x1 combined cycle configuration, we propose to use the net electricity generation measured by the plant’s billing meter used confirm Hobbs
 electricity sales.  As detailed above, the plant net electricity generation measurement accounts for the gross electricity generated by each of the CTGs,
 the STG and subtracts the electricity consumed by site equipment.  Since the readings from this meter account for both CTG in operation and the
 contribution of both CT to the ST and parasitic loads, we propose to ratio the plant net electricity generation according to the ratio of the CTGs gross
 electricity generation.
 
CTG Gross Electricity Generation (MWh)
HOBB1 and HOBB2 gross electricity generation will be continually recorded, and the appropriate data sent to the Data Acquisition and Handling System
 (DAHS) for use in emission rate calculations. We propose to use this measured gross electricity generation to ratio the measured plant net electricity
 generation.
 
Simple Cycle Mode
During Simple Cycle operation there will be no contribution to the net electricity generation by the ST, however both CTs will be contributing to the net
 electricity generation, therefore, the same approach followed for the 2x1 combined cycle configuration mode will be used to demonstrate compliance.
 
Startup and Shutdown Mode
During the startup process, the goal of the unit is not to produce electricity but to quickly reach the necessary operational conditions to stabilize the unit
 and then generate electricity. During the units’ ramp up, fuel maybe consumed with no electricity production (e.g., full speed no load). As the two units
 will be operational and contributing to the net electricity generation, the same approach followed for the 2x1 combined cycle configuration mode will be
 used to demonstrate compliance.



 
 

The appropriateness of this plan to demonstrate the apportionment of the net electricity generation will be confirmed within 60 days after achieving the
 maximum production rate at which the affected facility will be operated, but not later than 180 days of the date of initial startup of the combustion turbine
 generator after the upgrade of the units has been finalized.  Any changes necessary to this methodology will be submitted to NMED in writing before the
 conclusion of this timeframe.
 
Of course there will some differences in actual performance depending on whether the operational configuration of the plant and whether or not the duct
 burners are fired.  However, on a rolling 12-month basis, we believe that the plant will be able to meet the proposed limit, and demonstrate compliance using
 the methodology outlined.  We appreciate your consideration of this proposal and look forward to receiving your feedback.
 
 
 
Mona Caesar Johnson, P.E.
CAMS eSPARC, LLC
1110 NASA Parkway, Suite 212
Houston, TX  77058
Office: 281-333-3339 x201 
Cell:     713-540-6821
mjohnson@camsesparc.com
 
 

The information contained in this email and any attachments is confidential and may be subject to copyright or other intellectual property protection. If
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