[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Fish Passage Plan (FPP) Change Request Form
Change Form # & Title:	19IHR004 – Unit Updates	 
Date Submitted: 		January 14, 2019		
Project: 			Ice Harbor Dam				
Requester Name, Agency: 	Corps NWW	 
[bookmark: _GoBack]Final Action:			APPROVED – 2/7/2019
FPP SECTION:  Table IHR-5 (Units 1-3 Range) and Table IHR-6 (Units 4-6 Range)
JUSTIFICATION FOR CHANGE: 
Updates the 2019 FPP with current status of IHR units: 
· Unit 2 has a new runner design and is currently scheduled to return to service in early 2019. Index testing will be performed to determine the new 1% operating range. The FPP will be updated with those values when they’re available. 
· Unit 3 will be out of service in 2019 to install new runner design (currently scheduled through early 2020);
· Unit 6 runner blades are hydraulically locked at 24°, which is the same angle as Unit 5 between peak efficiency and the upper 1% limit (approx. 13-14 kcfs). This was coordinated with FPOM at the December 2018 meeting.
PROPOSED CHANGES:  See following pages for edits to existing FPP text in track changes.

COMMENTS:

RECORD OF FINAL ACTION:   Approved at the FPOM FPP meeting on 2/7/2019.
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[bookmark: _Ref506203730]Table IHR-5. Ice Harbor Dam Turbine Unit Power (MW) and Flow (cfs) at ±1% of Peak Turbine Efficiency (i.e., Lower and Upper Limits of 1% Range) and at Operating Limits. a 
	Project 
	IHR Unit 1 - With STS
	IHR Unit 1 - No STS

	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

	85
	51.7
	8,417
	83.6
	13,590
	92.8
	16,053 
	51.9
	8,340
	89.9
	14,452
	102.6
	16,859 

	86
	52.6
	8,443
	84.6
	13,585
	94.3
	16,077 
	52.7
	8,367
	91.0
	14,447
	103.1
	16,715 

	87
	53.4
	8,469
	85.6
	13,580
	95.7
	16,099 
	53.5
	8,392
	92.0
	14,441
	103.5
	16,568 

	88
	54.2
	8,494
	86.6
	13,574
	97.3
	16,144 
	54.3
	8,417
	93.1
	14,436
	103.5
	16,420 

	89
	55.0
	8,518
	87.6
	13,569
	99.0
	16,187 
	55.1
	8,441
	94.2
	14,430
	103.5
	16,252 

	90
	55.8
	8,542
	88.6
	13,563
	100.1
	16,158 
	55.9
	8,465
	95.3
	14,424
	103.5
	16,034 

	91
	56.5
	8,548
	89.8
	13,585
	101.0
	16,058 
	56.6
	8,471
	96.5
	14,448
	103.5
	15,822 

	92
	57.1
	8,554
	90.9
	13,607
	101.9
	15,960 
	57.3
	8,477
	97.8
	14,471
	103.5
	15,614 

	93
	57.8
	8,559
	92.1
	13,628
	102.8
	15,864 
	58.0
	8,482
	99.0
	14,494
	103.5
	15,411 

	94
	58.5
	8,565
	93.2
	13,649
	103.5
	15,769 
	58.6
	8,488
	100.3
	14,516
	103.5
	15,213 

	95
	59.2
	8,570
	94.4
	13,669
	103.5
	15,675 
	59.3
	8,493
	101.5
	14,537
	103.5
	15,019 

	96
	59.9
	8,589
	95.3
	13,662
	103.5
	15,425 
	60.1
	8,511
	102.5
	14,530
	103.5
	14,845 

	97
	60.7
	8,607
	96.3
	13,655
	103.5
	15,180 
	60.8
	8,529
	Operating Limit b
14,676 
	103.5
	14,676 

	98
	61.5
	8,624
	97.3
	13,648
	103.5
	14,941 
	61.6
	8,546
	Operating Limit b
14,509 
	103.5
	14,509 

	99
	62.2
	8,641
	98.2
	13,641
	103.5
	14,708 
	62.4
	8,563
	Operating Limit b
14,347 
	103.5
	14,347 

	100
	63.0
	8,658
	99.2
	13,634
	103.5
	14,481 
	63.1
	8,580
	Operating Limit b
	103.5
	14,187 

	101
	64.0
	8,707
	99.9
	13,590
	103.5
	14,318 
	64.1
	8,629
	Operating Limit b
	103.5
	14,037 

	102
	65.0
	8,756
	100.6
	13,547
	103.5
	14,158 
	65.2
	8,677
	Operating Limit b
	103.5
	13,890 

	103
	66.0
	8,804
	101.3
	13,505
	103.5
	14,001 
	66.2
	8,725
	Operating Limit b
	103.5
	13,746 

	104
	67.0
	8,850
	102.0
	13,463
	103.5
	13,847 
	67.2
	8,771
	Operating Limit b
	103.5
	13,605 

	105
	68.0
	8,896
	102.6
	13,422
	103.5
	13,697 
	68.2
	8,816
	Operating Limit b
	103.5
	13,466 

	
	IHR Unit 2 c - With STS
	IHR Unit 2 c - No STS

	85
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	86
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	87
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	88
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	89
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	90
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	91
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	92
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	93
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	94
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	95
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	96
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	97
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	98
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	99
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	100
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	101
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	102
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	103
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	104
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	105
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD





	Project 
	IHR Unit 3 d - With STS
	IHR Unit 3 d - No STS

	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

	85
	69.8
	11,404
	74.1
	12,100
	n/a
	n/a
	70.9
	11,452
	75.2
	12,141
	n/a
	n/a

	86
	70.8
	11,423
	75.0
	12,098
	n/a
	n/a
	71.9
	11,471
	76.1
	12,140
	n/a
	n/a

	87
	71.8
	11,442
	75.9
	12,097
	n/a
	n/a
	72.9
	11,490
	77.0
	12,139
	n/a
	n/a

	88
	72.8
	11,460
	76.8
	12,096
	n/a
	n/a
	73.9
	11,508
	77.9
	12,137
	n/a
	n/a

	89
	73.8
	11,477
	77.7
	12,094
	n/a
	n/a
	74.9
	11,526
	78.9
	12,136
	n/a
	n/a

	90
	74.7
	11,494
	78.6
	12,092
	n/a
	n/a
	75.9
	11,542
	79.8
	12,134
	n/a
	n/a

	91
	75.9
	11,544
	80.1
	12,184
	n/a
	n/a
	77.1
	11,593
	81.3
	12,226
	n/a
	n/a

	92
	77.1
	11,593
	81.6
	12,274
	n/a
	n/a
	78.3
	11,642
	82.8
	12,316
	n/a
	n/a

	93
	78.3
	11,641
	83.1
	12,362
	n/a
	n/a
	79.5
	11,690
	84.4
	12,404
	n/a
	n/a

	94
	79.5
	11,688
	84.6
	12,447
	n/a
	n/a
	80.7
	11,737
	85.9
	12,490
	n/a
	n/a

	95
	80.6
	11,734
	86.1
	12,531
	n/a
	n/a
	81.9
	11,783
	87.4
	12,575
	n/a
	n/a

	96
	81.1
	11,683
	86.5
	12,452
	n/a
	n/a
	82.4
	11,732
	87.8
	12,495
	n/a
	n/a

	97
	81.7
	11,633
	86.9
	12,374
	n/a
	n/a
	82.9
	11,682
	88.2
	12,417
	n/a
	n/a

	98
	82.2
	11,584
	87.2
	12,297
	n/a
	n/a
	83.5
	11,633
	88.5
	12,340
	n/a
	n/a

	99
	82.7
	11,536
	87.6
	12,223
	n/a
	n/a
	84.0
	11,585
	88.9
	12,265
	n/a
	n/a

	100
	83.2
	11,489
	88.0
	12,149
	n/a
	n/a
	84.5
	11,537
	89.3
	12,192
	n/a
	n/a

	101
	84.1
	11,500
	89.0
	12,168
	n/a
	n/a
	85.4
	11,549
	90.3
	12,210
	n/a
	n/a

	102
	85.0
	11,511
	90.0
	12,186
	n/a
	n/a
	86.4
	11,560
	91.4
	12,229
	n/a
	n/a

	103
	85.9
	11,522
	91.0
	12,204
	n/a
	n/a
	87.3
	11,571
	92.4
	12,247
	n/a
	n/a

	104
	86.9
	11,533
	92.0
	12,222
	n/a
	n/a
	88.2
	11,582
	93.4
	12,265
	n/a
	n/a

	105
	87.8
	11,544
	93.1
	12,239
	n/a
	n/a
	89.2
	11,593
	94.5
	12,282
	n/a
	n/a

	
	IHR Units 4, 5e, 6e - With STS
	IHR Units 4, 5e, 6e - No STS

	85
	58.9
	9,369
	93.1
	14,810
	121.8
	20,745 
	62.0
	9,745
	110.7
	17,413
	121.8
	19,401 

	86
	59.7
	9,380
	94.4
	14,824
	122.7
	20,569 
	62.8
	9,756
	112.3
	17,430
	122.7
	19,283 

	87
	60.6
	9,390
	95.7
	14,838
	123.4
	20,392 
	63.7
	9,767
	113.8
	17,447
	123.4
	19,162 

	88
	61.4
	9,400
	97.0
	14,851
	124.2
	20,212 
	64.5
	9,777
	115.3
	17,462
	124.2
	19,039 

	89
	62.2
	9,410
	98.2
	14,864
	124.9
	20,034 
	65.4
	9,787
	116.8
	17,477
	124.9
	18,905 

	90
	63.0
	9,419
	99.5
	14,876
	125.6
	19,747 
	66.3
	9,797
	118.3
	17,492
	125.6
	18,752 

	91
	63.7
	9,416
	100.7
	14,885
	126.2
	19,569 
	67.0
	9,794
	119.8
	17,503
	126.2
	18,599 

	92
	64.5
	9,414
	102.0
	14,895
	126.9
	19,389 
	67.8
	9,792
	121.3
	17,515
	126.9
	18,445 

	93
	65.2
	9,411
	103.2
	14,904
	127.2
	19,159 
	68.6
	9,789
	122.7
	17,525
	127.2
	18,242 

	94
	65.9
	9,409
	104.5
	14,912
	127.2
	18,893 
	69.3
	9,787
	124.2
	17,535
	127.2
	18,004 

	95
	66.6
	9,406
	105.7
	14,921
	127.2
	18,633 
	70.1
	9,784
	125.7
	17,545
	127.2
	17,771 

	96
	67.5
	9,416
	106.7
	14,892
	127.2
	18,396 
	70.9
	9,794
	126.8
	17,512
	127.2
	17,560 

	97
	68.3
	9,425
	107.7
	14,864
	127.2
	18,165 
	71.8
	9,804
	Operating Limit b

	127.2
	17,353 

	98
	69.1
	9,434
	108.6
	14,836
	127.2
	17,938 
	72.7
	9,813
	Operating Limit b
	127.2
	17,150 

	99
	69.9
	9,442
	109.6
	14,809
	127.2
	17,717 
	73.5
	9,822
	Operating Limit b
	127.2
	16,952 

	100
	70.7
	9,451
	110.6
	14,782
	127.2
	17,499 
	74.4
	9,831
	Operating Limit b
	127.2
	16,757 

	101
	71.4
	9,446
	112.9
	14,939
	127.2
	17,251 
	75.1
	9,825
	Operating Limit b
	127.2
	16,573 

	102
	72.0
	9,441
	115.1
	15,093
	127.2
	17,009 
	75.7
	9,820
	Operating Limit b
	127.2
	16,393 

	103
	72.7
	9,436
	117.4
	15,244
	127.2
	16,771 
	76.4
	9,815
	Operating Limit b
	127.2
	16,216 

	104
	73.3
	9,431
	119.7
	15,392
	127.2
	16,539 
	77.1
	9,810
	Operating Limit b
	127.2
	16,042 

	105
	74.0
	9,426
	121.9
	15,538
	127.2
	16,312 
	77.8
	9,805
	Operating Limit b
	127.2
	15,872 


a. Table values for 1% upper and lower limits derived from March 2007 HDC report. Flow (cfs) is calculated as a function of turbine efficiency, project head, and power output (MW). 
b. “Operating Limit” is the maximum safe operating point based on cavitation or generator limit (added Feb 2018). Units operating without STSs (e.g., during winter maintenance period) at head ≥ 97 ft are restricted by the Operating Limit.  
c. Unit 2 was rebuilt with a new runner design and is scheduled to be returned to service in early 2019. is out of service through spring 2018 for turbine replacement. Table will be revised pending index tests.
d. Unit 3 has fixed blades and restricted operating range of approximately 11.4-12.5 kcfs (HDC report March 2015), but is scheduled to go is out of service in 2019 for turbine replacement, starting in spring 2018 after Unit 2 returns to service currently scheduled through early 2020. Table will be revised after completion of U3 turbine replacement and index testing. 
e. Units 5 and 6 hashave fixed blades and a restricted operating range of approximately 13-14 kcfs (from 2017 U5 abbreviated index test). These units will have a restricted operating range until the blade seals are repaired/replaced.
