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FPP SECTION:  Table MCN-6. Turbine Unit Operating Range.
JUSTIFICATION FOR CHANGE:   McNary Unit 6 runner blades were fixed at 22° to prevent oil leaks. Based on index testing in January 2019, the restricted operating range is approximately 47-67 MW, which equates to a turbine discharge of ~10.2-11.6 kcfs. This change form adds that info as a footnote to Table MCN-6.
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Add footnote to Table MCN-6 (see next page in track changes).
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Table MCN-6. McNary Dam Turbine Unit Power (MW) and Flow (cfs) at ±1% of Peak Turbine Efficiency (Lower and Upper Limits of 1% Range) and Operating Limits. a, b
	Project 
	With ESBS
	No ESBS

	Head
	1% Lower Limit
	1% Upper Limit 
	Operating Limit
	1% Lower Limit
	1% Upper Limit 
	Operating Limit

	(feet)
	MW
	cfs
	MW
	cfs
	MW
	cfs
	MW
	cfs
	MW
	cfs
	MW
	cfs

	62
	34.5
	7,951
	49.7
	11,454
	68.0
	16,311
	34.7
	7754
	50.8
	11,346
	68.0
	15,710 

	63
	35.2
	7,963
	51.0
	11,552
	69.6
	16,399
	35.4
	7765
	52.1
	11,444
	69.6
	15,793 

	64
	35.8
	7,974
	52.3
	11,646
	71.2
	16,486
	36.0
	7776
	53.5
	11,537
	71.2
	15,875 

	65
	36.5
	7,984
	53.7
	11,736
	72.8
	16,571
	36.7
	7,786
	54.8
	11,627
	72.8
	15,955 

	66
	37.0
	7,959
	55.2
	11,869
	74.1
	16,574
	37.2
	7,762
	56.3
	11,759
	74.1
	15,945 

	67
	37.5
	7,934
	56.7
	11,997
	75.3
	16,574
	37.7
	7,739
	57.9
	11,887
	75.3
	15,933 

	68
	38.0
	7,911
	58.2
	12,121
	76.6
	16,572
	38.2
	7,716
	59.4
	12,009
	76.6
	15,919 

	69
	38.5
	7,887
	59.7
	12,240
	77.8
	16,567
	38.7
	7,694
	60.9
	12,128
	77.8
	15,903 

	70
	39.0
	7,864
	61.2
	12,355
	79.0
	16,560
	39.2
	7,671
	62.5
	12,243
	79.0
	15,884 

	71
	39.6
	7,874
	62.1
	12,355
	79.7
	16,433
	39.8
	7,681
	63.4
	12,243
	79.7
	15,782 

	72
	40.2
	7,883
	63.1
	12,354
	80.4
	16,303
	40.4
	7,691
	64.4
	12,242
	80.4
	15,676 

	73
	40.9
	7,892
	64.0
	12,353
	81.0
	16,169
	41.1
	7,699
	65.3
	12,241
	81.0
	15,567 

	74
	41.5
	7,901
	64.9
	12,351
	81.6
	16,033
	41.7
	7,708
	66.3
	12,240
	81.3
	15,455 

	75
	42.2
	7,909
	65.8
	12,350
	82.2
	15,893
	42.4
	7,716
	67.2
	12,239
	81.3
	15,340 

	76
	42.8
	7,907
	66.4
	12,282
	82.5
	15,705
	43.0
	7,714
	67.9
	12,172
	81.3
	15,161 

	77
	43.4
	7,905
	67.1
	12,216
	82.8
	15,513
	43.6
	7,713
	68.5
	12,107
	81.3
	14,979 

	78
	44.0
	7,903
	67.7
	12,151
	83.1
	15,319
	44.2
	7,711
	69.1
	12,044
	81.3
	14,795 

	79
	44.6
	7,900
	68.3
	12,088
	83.3
	15,122
	44.8
	7,709
	69.7
	11,981
	81.3
	14,608 

	80
	45.2
	7,897
	68.9
	12,026
	83.4
	14,922
	45.5
	7,706
	70.3
	11,920
	81.3
	14,418 

	81
	45.9
	7,911
	70.0
	12,067
	83.7
	14,747
	46.1
	7,720
	71.5
	11,961
	81.3
	14,256 

	82
	46.5
	7,925
	71.1
	12,106
	83.8
	14,569
	46.8
	7,734
	72.6
	12,000
	81.3
	14,091 

	83
	47.2
	7,939
	72.2
	12,145
	84.0
	14,389
	47.4
	7,747
	73.7
	12,038
	81.3
	13,924 

	84
	47.9
	7,952
	73.3
	12,182
	84.1
	14,206
	48.1
	7,759
	74.9
	12,076
	81.3
	13,754 

	85
	48.5
	7,964
	74.4
	12,219
	84.2
	14,020
	48.8
	7,772
	76.0
	12,112
	81.3
	13,582 

	86
	49.2
	7,987
	75.1
	12,179
	84.0
	13,806
	49.5
	7,794
	76.7
	12,073
	81.3
	13,373 

	87
	50.0
	8,008
	75.7
	12,140
	83.8
	13,588
	50.2
	7,815
	77.3
	12,034
	81.3
	13,161 


a. Table values for 1% upper and lower limits derived from HDC report (Mar 1999; updated Jan 2005). Flow (cfs) is calculated as a function of turbine efficiency, project head, and power output (MW). “Operating Limit” is the maximum safe operating point based on cavitation or generator limit (added Feb 2018).
b. Unit 6 has a restricted operating range of approximately 10.2–11.6 kcfs (based on Jan 2019 index test results) due to blades that have been fixed at 22° to prevent oil leaks. This restricted operating range will be in effect until the unit is restored to a fully-adjustable Kaplan.
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