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[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Fish Passage Plan (FPP) Change Request Form
Change Form # & Title:	19LMN003 – Unit Updates	 
Date Submitted: 		1/14/2019		
Project: 			Lower Monumental Dam				
Requester Name, Agency: 	Ann Setter, Corps NWW	 
[bookmark: _GoBack]Final Action:			APPROVED – 2/7/2019
FPP SECTION:  LMN section 4.1 (Unit Priority Order) and Tables LMN-5 and LMN-6

JUSTIFICATION FOR CHANGE: 
Updates the 2019 FPP with the current status of LMN turbine units with locked blades. Currently, only Unit 2 is still hydraulically locked and has a restricted operating range. Units 3 and 4 had their blade seals replaced in 2018 and are no longer locked at a fixed angle (can be operated in full 1%). Therefore, this change form removes language regarding Units 3 and 4 restrictions where necessary. 

PROPOSED CHANGES:  	See following pages for edits to existing FPP text in track changes.

COMMENTS:
	2/7/19 FPP Meeting: Setter provided an update that Unit 3 was still not repaired but is scheduled to be before spill starts. FPOM approved this change form, recognizing it may change in-season. If there is a delay in Unit 3 repair that requires it to operate as a fixed blade unit, it will be moved to last-on/first-off priority, like in 2018. 

RECORD OF FINAL ACTION:   Approved at the FPOM FPP meeting on 2/7/2019.




[bookmark: _Ref438478730][bookmark: _Ref438478742][bookmark: _Toc506374149]4. 	TURBINE UNIT OPERATION & MAINTENANCE
[bookmark: _Toc506374150]4.1. 	Turbine Unit Priority Order.
4.1.1. From March 1 through November 30, turbine units will be operated in the order of priority defined in Table LMN-5 in order to enhance adult and juvenile fish passage. If a turbine unit is out of service for maintenance or repair, the next unit in the priority order shall be operated. 
4.1.2. Unit priority order may be coordinated differently to allow for fish research, construction, or project maintenance activities. 
[bookmark: _Ref442195932]4.1.3. Unit 1 provides the best fish passage conditions by eliminating the eddy at the juvenile fish loading dock and providing attraction flow to the North adult fish ladder. Therefore, the default priority order for fish passage is Units 1–6 (in order from north to south). However, due to blade seal failures on Units 2, 3, and 4, the blades were hydraulically locked at a fixed angle, which restricts these units to a narrow operating range (see 1% range tables in section 4.2). To avoid excessive wear and tear from repeated starts/stops, Units 2, 3, and 4 are is operated last-on/last-off in the priority order for all flow conditions until repairs are completed (currently scheduled for Unit 4 by the end of FY18). When Unit 1 is not available, Unit 2 will be the first priority unit for fish passage. 
Table LMN-5. Lower Monumental Dam Turbine Unit Priority Order.
	Season
	Unit Priority Order

	March 1 – November 30
Fish Passage Season 
	DEFAULT
1, 2, 3, 4, 5, 6

MODIFIED ORDER for Fixed-Blade Units*
Start-up (U1 available): 1, 3, 4, 5, 6, 2*, 3*, 4*
Start-up (U1 not available): 2*, 3, 4, 5, 6, 3*, 4*
Shutdown: 6, 5, 4, 3* or 4* any order, then 2*, 1

	December 1 – End of February 
Winter Maintenance Period
	Any Order


*Units that have hydraulically locked runner blades will be operated in a modified priority order to minimize starts/stops. As of Feb 20182019, Units 2, 3, and 4 have has hydraulically locked blades and will be operated in a modified priority order to minimize starts/stops. When Unit 1 is unavailable, Unit 2 will be first priority for fish passage. When the blade seals are replaced (currently scheduled for Unit 4 in 2018), the unit will resume operating in its default order.

[bookmark: _Ref506205697]Footnotes to Table LMN-6. Lower Monumental Dam Turbine Unit 1% Range.
a. Table values for 1% upper and lower limits derived from HDC report (July 2003). Flow (cfs) is calculated as a function of turbine efficiency, head, and power output (MW). “Operating Limit” is the maximum safe operating point based on cavitation or generator limit (added Feb 2018). 
b. Unit 1 was previously fixed-blade and is being restored to adjustable-blade with full 1% range (est. RTS spring 2018).
c. Units 2 and 3 runner blades are hydraulically locked due to failed blade seals (Sep 2017). Unit 2 and is restricted to the lower 1% (~11-13 kcfs) and Unit 3 to the upper 1% (~18-20 kcfs) until the blade seals are replaced.
d. Unit 4 runner blades are hydraulically locked due to failed blade seals (Dec 2017). Unit 4 is restricted to the upper 1% (~17-19 kcfs) until the blade seals are replaced (currently scheduled in FY2018).
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