

FPP Change Request Form
Change Request Number: 14BON001 Table BON-16 Add Mid-Range
Date Submitted:  3/29/2013
Project: BON
Requester Name, Agency: FPOM BON Ops Task Group
Location of Change - FPP Project and Section:
BON sections 5.2 and 5.3 (Turbine Unit Operations and Maintenance), and Table BON-16 (PH2 turbine 1% range)
Proposed Changes:
5. Turbine Unit Operation and Maintenance
5.1. Powerhouse priority is detailed in Table BON-14.  When splitting flows, as directed in section 2.1.2, the top two available priority units for PH1 will be operated first followed by normal unit priority at PH2.  If there is a need for more units, and all available units at PH2 are in operation, proceed with the normal unit priority for PH1.  
5.2. November 1 through March 31.  All turbine units will operate as a soft constraint within ±1% of peak efficiency (within upper and lower limits of the 1% range) as shown in Tables BON-15 (PH1) and BON-16 (PH2) for project heads of 35-70 feet.  See BPA Load Shaping Guidelines (Appendix C) for further information on turbine operations within and outside of the 1% range. 
5.3. April 1 through October 31.  Except as defined below in section 5.3.1, all turbine units will operate as a hard constraint within ±1% of peak efficiency (within upper and lower limits of the 1% range) as shown in Tables BON-15 (PH1) and BON-16 (PH2).  
5.3.1. April 10 through August 31.  During the spring and summer spill seasons when the project is spilling in accordance with the Fish Operations Plan (FOP, see Appendix E), turbine units will operate in the following priority order to pass increasing flow:
1. Operate PH2 units within the 1% mid-range (Table BON-16);
2. Then, operate PH1 units up to the 1% upper limit (Table BON-15);
3. Then, operate PH1 units up to Best Operating Point (BOP; Table BON-15);
4. From April 10 through June 20 (spring spill season), additional flow above what can be passed in steps 1-3 will be passed in one of the two following ways, as directed by Project Fisheries based on monitoring of juvenile and adult spring Chinook passage and collection data: 
a. If the adult trigger is met (adult counts exceed juvenile collection counts for two consecutive days), then operate PH2 up to the 1% upper limit in the following unit priority order: 18, 17, 16, 15, 14, 13, 12, 11 until adult counts drop below juvenile counts for 3 consecutive days.
b. If the adult trigger is not met (adult counts are less than juvenile collection counts for two consecutive days), then increase spill to pass the additional flow.

5. From June 21 through August 31 (summer spill season), additional flow above what can be passed in steps 1-3 will be passed by operating PH2 up to the 1% upper limit.
5.4. The project turbine unit maintenance schedules will be reviewed by Project and Operations Division biologists for fish impacts.  If possible, maintenance of priority units will be scheduled for winter maintenance periods, or when there are low numbers of fish passing the project.
Existing Language For Section 5: 
5. Turbine Unit Operation and Maintenance
5.1. Powerhouse priority is detailed in Table BON-14.  When splitting flows, as directed in section 2.1.2, the top two available priority units for PH1 will be operated first followed by normal unit priority at PH2.  If there is a need for more units, and all available units at PH2 are in operation, proceed with the normal unit priority for PH1.  
5.2. Turbine units at PH1 will operate within 1% of best efficiency and within cavitation limits at various head ranges as shown in Table BON-15.  

5.2.1. Turbine units at PH2 will operate at the mid to lower 1% range (unless total dissolved gas waivers are exceeded in the tailrace) of best efficiency and within cavitation limits at various head ranges as shown in Table BON-16.

5.3. Turbines will be operated within ±1% of best turbine efficiency from April 1 through October 31 (as specified in the BPA load shaping guidelines), except as outlined in Appendix C.  

5.4. The project turbine unit maintenance schedules will be reviewed by Project and Operations Division biologists for fish impacts.  If possible, maintenance of priority units will be scheduled for winter maintenance periods, or when there are low numbers of fish passing the project. 

Justification for Change:
FPOM requested adding PH2 1% mid-range columns since PH2 may be limited to mid-range operation.  See Memo to FPOM from Bonneville Turbine task group for justification.
Comments from others: See FPC memo
Record of Final Action:

Table BON-16.  Bonneville Dam Powerhouse Two Turbine Units 11-18 (with and without STSs) Output (MW) and Discharge (cfs) at the Upper, Mid-Range and Lower Limits of the 1% of Peak Efficiency Operating Range. 

	Head (feet)
	Powerhouse Two (units 11-18)

	
	1% Limits With STS
	1% Limits Without STS

	
	Lower Limit
	Mid-Range

13K   –   15K
	Upper Limit
	Lower Limit
	Mid-Range
	Upper Limit

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

	35
	27.6
	11,259
	31.9
	36.8
	44.3
	18,068
	28.2
	11,444
	36.7
	14,861
	45.1
	18,277

	36
	28.5
	11,271
	32.9
	37.9
	45.8
	18,097
	29.2
	11,455
	37.9
	14,881
	46.6
	18,306

	37
	29.4
	11,279
	33.9
	39.1
	47.3
	18,121
	30.1
	11,464
	39.1
	14,898
	48.1
	18,331

	38
	30.3
	11,284
	34.9
	40.3
	48.8
	18,139
	31.0
	11,470
	40.4
	14,910
	49.7
	18,350

	39
	31.3
	11,287
	36.0
	41.6
	50.3
	18,153
	32.0
	11,473
	41.6
	14,919
	51.2
	18,364

	40
	32.2
	11,288
	37.1
	42.8
	51.8
	18,162
	32.9
	11,474
	42.8
	14,924
	52.7
	18,374

	41
	33.0
	11,259
	38.1
	44.0
	53.3
	18,197
	33.7
	11,445
	44.0
	14,927
	54.3
	18,409

	42
	33.8
	11,230
	39.1
	45.2
	54.9
	18,228
	34.6
	11,415
	45.2
	14,928
	55.8
	18,441

	43
	34.6
	11,201
	40.2
	46.3
	56.4
	18,255
	35.4
	11,386
	46.4
	14,927
	57.4
	18,468

	44
	35.4
	11,172
	41.2
	47.5
	57.9
	18,278
	36.2
	11,357
	47.6
	14,925
	58.9
	18,493

	45
	36.2
	11,144
	42.2
	48.7
	59.4
	18,299
	37.0
	11,328
	48.8
	14,921
	60.5
	18,514

	46
	37.0
	11,139
	43.2
	49.8
	61.0
	18,366
	37.9
	11,324
	50.0
	14,953
	62.1
	18,581

	47
	37.8
	11,135
	44.2
	51.0
	61.9
	18,200
	38.7
	11,319
	50.9
	14,867
	63.0
	18,415

	48
	38.7
	11,129
	45.2
	52.1
	62.7
	18,040
	39.6
	11,314
	51.7
	14,785
	63.8
	18,255

	49
	39.5
	11,124
	46.2
	53.3
	63.5
	17,887
	40.4
	11,308
	52.6
	14,705
	64.7
	18,101

	50
	40.3
	11,118
	47.2
	54.4
	67.5
	18,598
	41.3
	11,303
	55.0
	15,060
	68.7
	18,817

	51
	41.3
	11,154
	48.1
	55.5
	69.8
	18,850
	42.2
	11,339
	56.7
	15,206
	71.1
	19,072

	52
	42.3
	11,187
	49.1
	56.7
	72.1
	19,091
	43.2
	11,373
	58.3
	15,345
	73.4
	19,316

	53
	43.2
	11,219
	50.1
	57.8
	74.5
	19,323
	44.2
	11,405
	60.0
	15,478
	75.8
	19,551

	54
	44.2
	11,249
	51.0
	58.8
	76.5
	19,536
	45.2
	11,436
	60.9
	15,434
	76.5
	19,431

	55
	45.2
	11,278
	52.1
	60.1
	76.5
	19,115
	46.2
	11,466
	61.4
	15,221
	76.5
	18,975

	56
	46.4
	11,343
	53.2
	61.3
	76.5
	18,718
	47.4
	11,531
	62.0
	15,056
	76.5
	18,581

	57
	47.6
	11,404
	54.2
	62.6
	76.5
	18,336
	48.6
	11,593
	62.6
	14,898
	76.5
	18,202

	58
	48.8
	11,461
	55.4
	63.9
	76.5
	17,967
	49.9
	11,652
	63.2
	14,744
	76.5
	17,836

	59
	50.0
	11,515
	56.5
	65.1
	76.5
	17,611
	51.1
	11,707
	63.8
	14,595
	76.5
	17,483

	60
	51.2
	11,567
	57.6
	66.4
	76.5
	17,267
	52.3
	11,760
	64.4
	14,451
	76.5
	17,142

	61
	51.8
	11,532
	58.5
	67.5
	76.5
	16,978
	53.0
	11,724
	64.8
	14,291
	76.5
	16,857

	62
	52.5
	11,498
	59.5
	68.6
	76.5
	16,699
	53.7
	11,690
	65.1
	14,136
	76.5
	16,582

	63
	53.1
	11,466
	60.4
	69.7
	76.5
	16,428
	54.3
	11,657
	65.4
	13,986
	76.5
	16,315

	64
	53.7
	11,434
	61.3
	70.7
	76.5
	16,166
	55.0
	11,625
	65.8
	13,841
	76.5
	16,056

	65
	54.4
	11,405
	62.3
	71.8
	76.5
	15,912
	55.6
	11,595
	66.1
	13,701
	76.5
	15,806

	66
	55.4
	11,448
	63.2
	72.9
	76.5
	15,671
	56.7
	11,639
	66.6
	13,605
	76.5
	15,570

	67
	56.5
	11,490
	64.2
	74.0
	76.5
	15,437
	57.8
	11,682
	67.2
	13,512
	76.5
	15,341

	68
	57.5
	11,532
	65.1
	75.1
	76.5
	15,210
	58.9
	11,724
	67.7
	13,422
	76.5
	15,119

	69
	58.6
	11,571
	66.1
	76.3
	76.5
	14,990
	59.9
	11,764
	68.2
	13,334
	76.5
	14,903

	70
	59.6
	11,610
	67.0
	77.3
	76.5
	14,775
	61.0
	11,803
	68.8
	13,248
	76.5
	14,693


*  Table based on data provided by HDC, January 2001 (Table BON-16 revised 2006).
