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FPP Change Request Form
Change Request Number & Title: 14LWG001 – Unit 1 Operations
Date Submitted:  11/14/13
Project: LWG
Requester Name, Agency: NWW Fisheries
Location of Change - FPP Project and Section:
LWG Section 4 – Turbine Unit Operation and Maintenance
Tables LWG-6 and LWG-7 (Unit 1% Ranges) – combined tables with/without ESBSs
Proposed Changes (in track changes to existing section):
Table LWG-5.  Lower Granite Dam Turbine Unit Operating Priority Order.
	Season
	Duration
	Unit Priority

	March 1 – December 15
Fish Passage Season 
	Start Units 
	2, 3, then 4-6 any order, then 1 a

	
	Stop Units b
	4-6 any order, then 3, 2, 1 b

	December 16 – February 28
Winter Maintenance Season
	Stop/Start Units
	Any Order


a. Unit 1 has fixed Kaplan blades (non-adjustable) and can only run at the upper 1% range.  The priority order minimizes starts and stops of Unit 1 and allows for the longest runtime once Unit 1 is started.

b. Stop units in reverse Start order except run Unit 1 as long as BPA load request and required spill rate can be met.
4.1.1. April 1–October 31, turbine units will be operated within ±1% of peak efficiency, as specified in BPA's Load Shaping Guidelines (Appendix C).  Turbine unit output and discharge at the lower and upper 1% limits (with and without ESBSs) for various heads are defined in Tables LWG-6 (units 1-3) and LWG-7 (units 4-6).   Unit 1 has fixed Kaplan blades and can only run in the upper 1% range.  If operation outside the 1% range is necessary, Project personnel shall record the information and provide to BPA on a weekly basis according to the load shaping guidelines.  Operation outside of 1% range may be necessary to: 
i. meet BPA load requirements.  Load requests will be made in accordance with BPA's policy, statutory requirements and load shaping guidelines (Appendix C); 
ii. if the draft tube is to be dewatered, the unit will be operated at full load (>1%) for a minimum of 15 minutes prior to installing tail logs.  If not possible to load, the unit will be run at speed-no-load (<1%) for a minimum of 15 minutes.  This is to reduce the number of fish in the unit prior to installing stop logs; 
iii. operate a turbine unit solely to provide station service; or 
iv. comply with other coordinated fish measures;
4.1.2. November 1–March 31, turbine units will continue to be operated within the 1% range except when BPA load requests require units to be operated outside the 1% range.  Unit 1 has fixed Kaplan blades and can only run in the upper 1% range. 
4.1.3. Minimum Generation.  All of the lower Snake River powerhouses may be required to keep one generating turbine unit online at all times to maintain power system reliability.  During low flows, there may not be enough river flow to meet this generation requirement and required minimum spill.  Under these circumstances, the power generation requirement will take precedence over the minimum spill requirement.  At Lower Granite Dam, minimum generation requirements are 11–13 kcfs for turbine units 2 and 3, and 13.5–14.5 kcfs for turbine units 4, 5 and 6.  Unit 1 has fixed (welded) blades and cannot be adjusted to run at the lower end of the 1% range; therefore operating Unit 1 during minimum generation results in approximately 17-19 kcfs turbine discharge.
[Combined Tables LWG-5 and 6 (Units 1-3 with ESBS and without ESBS) into one table.]
Table LWG-6.  Lower Granite Dam Turbine Units 1b, 2 & 3 Output (MW) and Discharge (cfs) at the Upper and Lower Limits of the 1% of Peak Efficiency Operating Range With and Without Extended-Length Submersible Bar Screens (ESBSs) Installed.a
	Head (feet)
	Units 1b, 2 & 3 With ESBSs
	Units 1b, 2 & 3 No ESBSs 

	
	1% Lower Limit
	1% Upper Limit
	1% Lower Limit
	1% Upper Limit

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

	85
	69.9
	11,938
	116.2
	19,863
	65.7
	10,897
	120.6
	20,010

	86
	70.6
	11,922
	118.5
	20,007
	66.4
	10,882
	123.0
	20,155

	87
	71.4
	11,906
	120.8
	20,146
	67.2
	10,868
	125.4
	20,296

	88
	72.2
	11,890
	123.1
	20,282
	67.9
	10,853
	127.8
	20,434

	89
	73.0
	11,875
	125.4
	20,415
	68.6
	10,839
	130.2
	20,568

	90
	73.7
	11,859
	127.7
	20,544
	69.3
	10,826
	132.6
	20,698

	91
	74.6
	11,849
	128.1
	20,346
	70.2
	10,817
	133.0
	20,500

	92
	75.5
	11,839
	128.5
	20,152
	71.0
	10,808
	133.3
	20,305

	93
	76.3
	11,829
	128.8
	19,963
	71.8
	10,799
	133.7
	20,115

	94
	77.2
	11,818
	129.2
	19,777
	72.6
	10,790
	134.1
	19,929

	95
	78.1
	11,808
	129.5
	19,596
	73.4
	10,781
	134.4
	19,747

	96
	79.1
	11,825
	129.7
	19,385
	74.4
	10,797
	134.6
	19,536

	97
	80.2
	11,841
	129.8
	19,179
	75.4
	10,813
	134.7
	19,329

	98
	81.2
	11,857
	130.0
	18,978
	76.4
	10,827
	134.9
	19,126

	99
	82.3
	11,872
	130.1
	18,780
	77.4
	10,842
	135.0
	18,928

	100
	83.3
	11,887
	130.3
	18,586
	78.3
	10,855
	135.2
	18,734

	101
	84.2
	11,890
	132.0
	18,637
	79.2
	10,858
	137.0
	18,785

	102
	85.1
	11,892
	133.7
	18,687
	80.0
	10,860
	138.8
	18,836

	103
	86.0
	11,895
	135.4
	18,736
	80.9
	10,863
	140.6
	18,885

	104
	86.9
	11,897
	137.2
	18,784
	81.7
	10,865
	142.4
	18,934

	105
	87.8
	11,899
	138.9
	18,830
	82.5
	10,867
	144.2
	18,981


a. The turbine 1% peak efficiency tables were revised to reflect new information using a 2004 Unit 3 NS index test and a 1962 model test regarding extended-length submersible bar screens.  
b. Unit 1 can only run within the upper 1% range (approximately 17-19 kcfs) due to non-adjustable runner blades that were welded at a fixed angle in 2012 to address cracks in the link pins from shear fatigue.  This restriction of Unit 1 operation will continue until the unit is restored to an adjustable blade Kaplan.    
[Combined Tables LWG-7 and 8 (Units 4-6 with ESBS and without ESBS) into one table.]
Table LWG-7.  Lower Granite Dam Turbine Units 4, 5 & 6 Output (MW) and Discharge (cfs) at the Upper and Lower Limits of the 1% of Peak Efficiency Operating Range With and Without Extended-Length Submersible Bar Screens (ESBSs) Installed. a 
	Head (feet)
	Units 4, 5 & 6 With ESBSs
	Units 4, 5 & 6 No ESBSs

	
	1% Lower Limit
	1% Upper Limit
	1% Lower Limit
	1% Upper Limit

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

	85
	83.9
	13,761
	107.2
	17,586
	85.1
	13,602
	116.0
	18,546

	86
	85.0
	13,769
	108.9
	17,652
	86.1
	13,600
	117.9
	18,616

	87
	86.1
	13,777
	110.7
	17,717
	87.2
	13,597
	119.8
	18,685

	88
	87.1
	13,784
	112.4
	17,780
	88.2
	13,595
	121.7
	18,751

	89
	88.2
	13,791
	114.2
	17,841
	89.2
	13,592
	123.5
	18,816

	90
	89.3
	13,798
	115.9
	17,900
	90.3
	13,589
	125.4
	18,879

	91
	90.3
	13,778
	117.1
	17,878
	91.4
	13,598
	126.8
	18,856

	92
	91.2
	13,759
	118.4
	17,857
	92.5
	13,607
	128.1
	18,834

	93
	92.1
	13,740
	119.6
	17,836
	93.7
	13,615
	129.4
	18,812

	94
	93.1
	13,722
	120.8
	17,815
	94.8
	13,623
	130.8
	18,791

	95
	94.0
	13,703
	122.0
	17,795
	95.9
	13,630
	132.1
	18,769

	96
	95.1
	13,707
	122.6
	17,676
	96.9
	13.620
	132.7
	18,645

	97
	96.1
	13,711
	123.1
	17,560
	97.9
	13,609
	133.3
	18,523

	98
	97.2
	13,714
	123.7
	17,446
	98.9
	13,599
	133.9
	18,403

	99
	98.3
	13,717
	124.2
	17,335
	99.9
	13,589
	134.5
	18,285

	100
	99.4
	13,720
	124.8
	17,225
	100.9
	13,579
	135.0
	18,170

	101
	100.4
	13,724
	126.0
	17,227
	101.9
	13,579
	136.4
	18,172

	102
	101.4
	13,728
	127.3
	17,229
	102.9
	13,580
	137.8
	18,174

	103
	102.5
	13,731
	128.6
	17,230
	104.0
	13,580
	139.1
	18,175

	104
	103.5
	13,735
	129.8
	17,232
	105.0
	13,581
	140.5
	18,177

	105
	104.5
	13,739
	131.1
	17,233
	106.0
	13,581
	141.9
	18,179


a. The turbine 1% peak efficiency tables were revised to reflect new information using a 2004 unit 3 NS index test and the 1975 model test and extended-length submersible bar screens.  
Justification for Change:
Clarified Unit 1 operations; corrected min gen ranges to be consistent with 1% tables and FOP.  

Combined two tables (with/without ESBS) into one for efficiency/consistency w/ other projects.

Comments from others:
1/17/14 NOAA Memo: 14LWG001 Unit 1 Operations – NMFS does not support this change form at this time, we will need to review and discuss at FPOM every element in the change form.
1/22/14 FPOM: Lorz is ok with this.  Hevlin ok with this clarification and inquired as to adding language regarding Unit 1 priority operations if there is a delay issue similar to last year.  Setter confirmed that is an ongoing discussion and will be coordinated in-season this year.  The use of auxiliary pumps could be added to FPP but other decisions will be decided in-season via adaptive management (FPOM and/or TMT).
Record of Final Action:  1/22/14 FPOM: Approved.
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