Regional Sustained Hydro Peaking Capacity Analyses

SCOPE OF WORK
Overview:
The Pacific Northwest Resource Adequacy Forum (Forum) has developed consensus-based assumptions, metrics and targets by which to assess energy and capacity adequacy in the Pacific Northwest
.  Based on recommendations from the Forum, the Northwest Power and Conservation Council (Council) adopted Energy and Pilot Capacity Adequacy Standards for the PNW.  Efforts are underway for the Forum’s Technical Committee to complete its work on the form of a final capacity standard and recommend it to the Steering Committee for consideration.  If the Steering Committee agrees that this is a reasonable, consensus-based standard by which to assess regional capacity adequacy, the Steering Committee will recommend that the Council adopt this capacity adequacy standard.
Even once a final Capacity Adequacy Standard is adopted by the Council, additional work on resource counting protocols is needed.  The Forum’s Technical Committee has agreed, in concept, that hydro capacity should be evaluated as follows:
· Hydro capacity should be evaluated over a 6 hour peak load period over 3 days (i.e. 18 hour) sustained peaking period.   This period was selected because capacity is needed most during heat wave or cold snap events and an 18 hour sustained peaking period can be used to simulate both of these types of events. 
· Hydro capacity should be evaluated for a 1 in 20 probability event when considering both adverse water and temperature-induced load conditions.
The Technical Committee is contemplating the selection of a single water condition in the winter and a single water condition in the summer for which to assess regional sustained hydro peaking capacity, which would be used to inform the Council’s quantification of regional hydro capacity in their annual Capacity Adequacy Assessment.

A regional sustained hydro peaking capacity analysis for the selected water conditions would also be useful in assisting utilities and balancing authorities report peak hour hydro capacity to the Western Electricity Coordinating Council’s Loads and Resources Subcommittee (WECC LRS) and the Pacific Northwest Utilities Conference Committee (PNUCC).
The purpose of this contract is to hire a consultant, who is knowledgeable of PNW hydro power modeling, to gather sustained hydro peaking capacity analyses from hydro utilities that have performed such analyses for specified water conditions and perform such analyses for other projects for which no analyses are available in order to develop a regional sustained hydro peaking capacity analysis.  Although the data (hydro attributes) and sustained hydro peaking capacity analyses for the individual projects would be confidential, the resulting 18 hour and 1 hour peaking capacities for each hydro project, or system  of hydro projects, would be publicly available.  The deliverables from this contract will be used to select summer and winter water conditions under which to evaluate regional sustained hydro peaking capacity to inform the following assessments: Council’s PNW Capacity Adequacy Assessment, PNUCC’s Northwest Regional Forecast and WECC’s Power Supply Assessment.
Methodology:
Historic February water flows (modified, if necessary, to reflect current levels of development) will be selected for a three day period roughly corresponding to peak load conditions for the following water years: 1936-37, 1968-69, 1988-89 and 1945-46.

Sustained hydro peaking capacity will be either calculated, or obtained, for all of the hydro facilities shown in Attachment A.  The contractor will be responsible for assuring that consistent assumptions are used for the evaluation of sustained hydro peaking capacity for hydro facilities located on common streams, where upstream release assumptions will impact the sustained hydro peaking capacity at downstream plants. Following is the methodology to be used in calculating sustained hydro peaking capacity (see figure 1 for a graphical presentation):
· Evaluate maximum hydro capability by using a cold snap load shape and increasing load to maximize generation possible over peak hours (this may be more than just the 6 highest load hours), constrained by physical/operational constraints.  Shoulder and off-peak hours purchase assumptions from the hydro utilities will be used to maximize on-peak hydro generation.

· For the winter event, maximize hydro generation over both peaks of the daily load curve.

· Check whether shoulder and off-peak purchase assumptions in aggregate for the Region are reasonable.

· Define NON-EMERGENCY heat-wave and cold-snap operations (e.g. for the FCRPS, Coulee is drafted up to 2 feet/day and Dworshak generates at full output during winter cold snap).

· Sum hourly hydro generation for highest 6 consecutive hours over 3 days and divide by 18.

· This is sustained hydro peaking capacity and is maximized for system capability using a cold snap load shape.
· Also, record peak hour hydro capacity from the sustained hydro peaking analysis on Attachment A.

FIGURE 1
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The Technical Committee still needs to select a set of July water conditions to evaluate, but again there will be three adverse water conditions as well as the critical water (1936-37) condition to evaluate for sustained hydro peaking capacity using modified historical flows for a three day period.  These conditions will provided to the contractor in a timely fashion.
Points of Contact:
The following table provides points of contact for the Region’s major hydro utilities.  No contacts are shown for the owners of the smaller projects.  Simplifying assumptions should be made for the sustained hydro peaking capacity of these projects.

	Utility
	Point of Contact/Phone #
	WILL PROVIDE:

	
	
	Hydro Data
	Hydro Analysis
	Check of Analysis

	Avista
	Clint Kalich; (509) 495-4532
	X
	
	X

	Chelan PUD
	Becky King ; (509) 661-4544
	
	
	

	Douglas Co PUD
	Chuck Wagers; 
(509) 881-2214
	X
	
	X

	EWEB
	Scott Spettel; (541) 341-8564
	
	
	

	Grant Co PUD
	Rod Noteboom; 

(509) 766-2523
	X
	
	X

	Idaho Power Co
	Phil Devol; (208) 388-5365
	
	
	

	PPL Montana
	Pete Simonich; 

(406) 237-6924
	
	
	

	PacifiCorp
	
	
	
	

	PGE
	Stefan Brown; (503) 464-8937
	
	
	

	Seattle
	Don Tinker; (206) 386-4534
	
	
	

	PSE
	Villamor Gamponia;
	
	
	

	Snohomish
	Kim Moore; (425) 783-8606
	
	
	

	Tacoma
	Chris Robinson;
	
	
	

	FCRPS
	Kristine Bartlett; 
(503) 230-3931
	X
	X
	X

	
	
	
	
	


Deliverables:

1. The Attachment A table with filled-in sustained hydro peaking capacities for February and July for each of the hydro projects listed and the corresponding hour peaking capacities.
2. Feedback whether the off-peak and shoulder-peak purchase assumptions to support the sustained hydro peaking capacity operation, in aggregate, are realistic and supportable. 

Confidentiality:
The contractor will execute confidentiality agreements with each of the points of contacts listed above to ensure confidentiality of data and analysis.  The resulting regional sustained hydro peaking capacity study results will be publicly available.

Attachment A

Pacific Northwest Hydro Power Projects

	NAME
	OWNER
	STATE
	RIVER SYSTEM
	TRIBUTARY TO:
	NAMEPLATE CAPACITY(MW)
	WINTER CAPACITY (MW)

	18 HOUR SUSTAINED HYDRO PEAKING CAPACITY
	RUN-OF-RIVER (ROR) OR STORAGE
	AVG YR GEN (aMW)

	CRIT YR GEN (aMW)


	
	
	
	
	
	
	
	Feb/July18 hr aMW
	Feb/July Peak hour MW
	
	
	

	Cabinet Gorge
	Avista Corp
	ID
	Clarke Fork R.
	Columbia R.
	231.3
	230
	
	
	ROR w/ Div
	120
	84

	Post Falls
	Avista Corp
	ID
	Clarke Fork R.
	Columbia R.
	14.8
	15
	
	
	Storage
	11
	8

	Noxon Rapids
	Avista Corp
	MT
	Clarke Fork R.
	Columbia R.
	466.2
	515
	
	
	Storage
	203
	123

	Little Falls
	Avista Corp
	WA
	Spokane R.
	Columbia R.
	32
	36
	
	
	ROR
	20
	20

	Long Lake
	Avista Corp
	WA
	Spokane R.
	Columbia R.
	71
	79
	
	
	Storage
	59
	46

	Monroe Street
	Avista Corp
	WA
	Spokane R.
	Columbia R.
	14.8
	15
	
	
	ROR w/ Div
	12
	10

	Nine Mile
	Avista Corp
	WA
	Spokane R.
	Columbia R.
	26.4
	18
	
	
	ROR
	14
	12

	Upper Falls
	Avista Corp
	WA
	Spokane R.
	Columbia R.
	10
	10
	
	
	ROR w/ Div
	9
	9

	  TOTAL HYDRO
	
	
	
	
	866
	918
	
	
	
	448
	312

	
	
	
	
	
	
	
	
	
	
	
	

	Chelan
	Chelan PUD
	WA
	Chelan R.
	Columbia R.
	48
	57
	
	
	Storage w/ Div
	46
	39

	Rock Island
	Chelan PUD
	WA
	Columbia R.
	
	622.5
	570
	
	
	ROR
	352
	278

	Rocky Reach
	Chelan PUD
	WA
	Columbia R.
	
	1300
	1278
	
	
	ROR
	710
	556

	  TOTAL HYDRO
	
	
	
	
	1970.5
	1905
	
	
	
	1108
	873

	
	
	
	
	
	
	
	
	
	
	
	

	Yelm
	Centralia City
	WA
	Nisqually R.
	
	12
	10
	
	
	ROR w/ Div
	9
	9

	
	
	
	
	
	
	
	
	
	
	
	

	Wells
	Douglas Co PUD
	WA
	Columbia R
	
	774
	840
	
	
	ROR
	527
	410

	
	
	
	
	
	
	
	
	
	
	
	

	Carmen
	EWEB
	OR
	McKenzie R.
	Williamette 
	104.5
	26
	
	
	Storage w/ Div
	22
	16

	Leaburg
	EWEB
	OR
	McKenzie R.
	Williamette 
	15
	4
	
	
	ROR w/ Div
	10
	10

	Stone Creek
	EWEB
	OR
	Clackamas R.
	Williamette
	12
	3
	
	
	Diversion
	8
	7

	Trail Bridge 
	EWEB
	OR
	McKenzie R.
	Williamette 
	10
	3
	
	
	Storage
	5
	4

	Walterville
	EWEB
	OR
	McKenzie R.
	Williamette 
	8
	3
	
	
	Canal
	6
	7

	  TOTAL HYDRO
	
	
	
	
	150
	39
	
	
	
	51
	44

	
	
	
	
	
	
	
	
	
	
	
	

	Felt
	Fall River REA
	ID
	Teton R.
	
	7.5
	2
	
	
	ROR w/ Div
	12
	1

	
	
	
	
	
	
	
	
	
	
	
	

	Priest Rapids
	Grant Co PUD
	WA
	Columbia R.
	
	855
	905
	
	
	ROR
	492
	378

	Wanapum
	Grant Co PUD
	WA
	Columbia R.
	
	900
	986
	
	
	ROR
	450
	383

	  TOTAL HYDRO
	
	
	
	
	1755
	1891
	
	
	
	942
	761

	
	
	
	
	
	
	
	
	
	
	
	

	American Falls
	Idaho Power Co
	ID
	Snake R.
	Columbia R.
	92.4
	0
	
	
	Storage w/ Div
	46.2
	

	Bliss
	Idaho Power Co
	ID
	Snake R.
	Columbia R.
	75
	75
	
	
	ROR
	42
	42

	Brownlee
	Idaho Power Co
	ID
	Snake R.
	Columbia R.
	585
	675
	
	
	ROR w/ Div
	340
	231

	CJ Strike
	Idaho Power Co
	ID
	Snake R.
	Columbia R.
	82.8
	85
	
	
	ROR
	41.4
	

	Hells Canyon
	Idaho Power Co
	ID
	Snake R.
	Columbia R.
	391.5
	450
	
	
	ROR w/ Div
	275
	191

	Lower Malad
	Idaho Power Co
	ID
	Big Wood R.
	Snake R.
	13.5
	13.8
	
	
	Diversion
	6.8
	

	Lower Salmon
	Idaho Power Co
	ID
	Snake R.
	Columbia R.
	60
	68
	
	
	ROR
	26
	26

	Milner 
	Idaho Power Co
	ID
	Twn Flls Canal
	Columbia R.
	59.4
	5
	
	
	Diversion
	2
	

	Oxbow
	Idaho Power Co
	ID
	Snake R.
	Columbia R.
	190
	202
	
	
	ROR w/ Div
	137
	100

	Shoshone Falls
	Idaho Power Co
	ID
	Snake R.
	Columbia R.
	12.5
	13
	
	
	ROR w/ Div
	9
	9

	Swan Falls
	Idaho Power Co
	ID
	Snake R.
	Columbia R.
	25
	29
	
	
	ROR
	26
	16

	Thousnd Springs
	Idaho Power Co
	ID
	Snake R.
	Columbia R.
	8.8
	8.9
	
	
	Off-Stream
	4.4
	

	Twin Falls
	Idaho Power Co
	ID
	Snake R.
	Columbia R.
	52.7
	20
	
	
	ROR w/ Div
	26.4
	4

	Upper Malad
	Idaho Power Co
	ID
	Big Wood R.
	Snake R.
	7.2
	7.3
	
	
	Diversion
	3.6
	

	Upper Salmon
	Idaho Power Co
	ID
	Snake R.
	Columbia R.
	34.6
	38
	
	
	Storage w/ Div
	34
	33

	  TOTAL HYDRO
	
	
	
	
	1690
	1690
	
	
	
	1020
	

	
	
	
	
	
	
	
	
	
	
	
	

	Elwha
	US Interior Dept
	WA
	Elwha R.
	
	12
	
	
	
	Storage
	7.8
	

	Glines Canyon
	US Interior Dept
	WA
	Elwha R.
	
	12.1
	
	
	
	ROR w/ Div
	13.4
	

	  TOTAL HYDRO
	
	
	
	
	24.1
	
	
	
	
	21.2
	

	
	
	
	
	
	
	
	
	
	
	
	

	Cowlitz Falls
	Lewis Co PUD
	WA
	Cowlitz R.
	
	70.2
	13
	
	
	ROR
	41
	26

	
	
	
	
	
	
	
	
	
	
	
	

	Black Eagle
	PPL Montana
	MT
	Missouri R.
	Mississippi R.
	16.8
	
	
	
	ROR
	15.7
	

	Cochrane
	PPL  Montana
	MT
	Missouri R.
	Mississippi R.
	48
	
	
	
	ROR
	33.8
	

	Hauser Lake
	PPL  Montana
	MT
	Missouri R.
	Mississippi R.
	17
	
	
	
	Storage w/ Div
	14.1
	

	Holter
	PPL  Montana
	MT
	Missouri R.
	Mississippi R.
	38.4
	
	
	
	Storage
	33.5
	

	Kerr
	PPL  Montana
	MT
	Flathead R.
	Columbia R.
	180
	
	
	
	Storage w/ Div
	127.1
	

	Madison
	PPL  Montana
	MT
	Madison R.
	
	8.6
	
	
	
	ROR w/ Div
	7.1
	

	Morony
	PPL  Montana
	MT
	Missouri R.
	Mississippi R.
	45
	
	
	
	ROR
	33.8
	

	Mystic Lake
	PPL  Montana
	MT
	W Rosebud Cr.
	
	10
	
	
	
	Storage w/ Div
	6
	

	Rainbow
	PPL  Montana
	MT
	Missouri R.
	Mississippi R.
	36.5
	
	
	
	ROR w/ Div
	27.1
	

	Ryan
	PPL  Montana
	MT
	Missouri R.
	Mississippi R.
	48
	
	
	
	ROR
	50.7
	

	Thompson Falls
	PPL  Montana
	MT
	Clark Fork R.
	Columbia R.
	50
	43
	
	
	Storage w/ Div
	21
	

	  TOTAL HYDRO
	
	
	
	
	498
	
	
	
	
	370
	

	
	
	
	
	
	
	
	
	
	
	
	

	Copco 1
	PacifiCorp
	CA
	Klamath R.
	
	20
	12.4
	
	
	Storage
	10
	

	Copco 2
	PacifiCorp
	CA
	Klamath R.
	
	27
	16.8
	
	
	Storage
	13.5
	

	Irongate
	PacifiCorp
	CA
	Klamath R.
	
	18
	11.2
	
	
	Storage
	9
	

	East Side
	PacifiCorp
	OR
	Klamath R.
	
	3.2
	2
	
	
	ROR w/ Div
	1.6
	

	John Boyle
	PacifiCorp
	OR
	Klamath R.
	
	80
	49.6
	
	
	ROR w/ Div
	40
	

	Ashton
	PacifiCorp
	ID
	Henry’s Fork
	
	7.4
	7.4
	
	
	ROR
	4.8
	

	Cove
	PacifiCorp
	ID
	
	
	8
	8
	
	
	
	4
	

	Grace 
	PacifiCorp
	ID
	
	
	33
	33
	
	
	
	16.5
	

	Oneida
	PacifiCorp
	ID
	
	
	39
	39
	
	
	
	19.5
	

	Soda
	PacifiCorp
	ID
	
	
	14
	14
	
	
	
	7
	

	Clearwater
	PacifiCorp
	OR
	Clearwater R.
	N Umpqua R
	41
	41
	
	
	Storage w/ Div
	20.5
	

	Fish Creek
	PacifiCorp
	OR
	Fish Cr.
	N Umpqua R
	11
	11
	
	
	Storage w/ Div
	5.5
	

	Lemolo 1
	PacifiCorp
	OR
	N Umpqua R
	
	29
	29
	
	
	Storage w/ Div
	14.5
	

	Lemolo 2
	PacifiCorp
	OR
	N Umpqua R
	
	33
	33
	
	
	ROR w/ Div
	16.5
	

	Slide Creek
	PacifiCorp
	OR
	N Umpqua R
	
	18
	18
	
	
	Storage w/ Div
	9
	7

	Soda Springs
	PacifiCorp
	OR
	N Umpqua R
	
	11
	11
	
	
	Storage w/ Div
	10.7
	

	Toketee
	PacifiCorp
	OR
	N Umpqua R
	
	42.6
	42
	
	
	Storage w/ Div
	21.3
	

	Powerdale
	PacifiCorp
	OR
	Hood R.
	Columbia R.
	6
	6
	
	
	Diversion
	5.4
	

	Prospect 1
	PacifiCorp
	OR
	Rogue R.
	
	3.8
	2.1
	
	
	Diversion
	1.9
	

	Prospect 2
	PacifiCorp
	OR
	Rogue R.
	
	32
	18.2
	
	
	Storage w/ Div
	16
	

	Prospect 3
	PacifiCorp
	OR
	Rogue R.
	
	7.2
	4.1
	
	
	ROR w/ Div
	3.6
	

	Prospect 4
	PacifiCorp
	OR
	Rogue R.
	
	1
	.6
	
	
	Conduit
	0.5
	

	Bend Power
	PacifiCorp
	OR
	Deschutes R.
	Columbia R.
	1.1
	1.5
	
	
	ROR
	0.6
	

	Cline Falls
	PacifiCorp
	OR
	Deschutes R.
	Columbia R.
	1
	1.3
	
	
	Diversion
	0.5
	

	Eagle Point
	PacifiCorp
	OR
	Little Butte Cr.
	
	2.8
	3.7
	
	
	Canal
	1.4
	

	Wallowa Falls
	PacifiCorp
	OR
	Wallowa Cr.
	
	1.1
	1.5
	
	
	ROR w/ Div
	0.6
	

	Big Fork
	PacifiCorp
	MT
	Swan R.
	Columbia R.
	4.2
	5.5
	
	
	Diversion
	1.6
	

	Condit
	PacifiCorp
	WA
	White Salmn R
	Columbia R.
	14.7
	19.5
	
	
	Storage w/ Div
	7.4
	

	Merwin
	PacifiCorp
	WA
	Lewis R.
	Columbia R.
	136
	141
	
	
	ROR w/ Div
	59
	50

	Swift 1
	PacifiCorp
	WA
	Lewis R.
	Columbia R.
	240
	139
	
	
	Storage w/ Div
	72
	59

	  TOTAL HYDRO
	
	
	
	
	886.1
	722.4
	
	
	
	394.4
	

	
	
	
	
	
	
	
	
	
	
	
	

	Box Canyon
	PendOreille PUD
	WA
	Pend Oreille R
	Columbia R.
	60
	78
	
	
	ROR
	52
	43

	
	
	
	
	
	
	
	
	
	
	
	

	Bull Run #1
	City of Portland
	OR
	Bull Run R.
	Columbia R.
	23.8
	
	
	
	Storage w/ Div
	6.9
	

	Bull Run #2
	City of Portland
	OR
	Bull Run R.
	Columbia R.
	11.9
	
	
	
	ROR w/ Div
	4.6
	

	  TOTAL HYDRO
	
	
	
	
	35.7
	
	
	
	
	11.5
	

	
	
	
	
	
	
	
	
	
	
	
	

	Bull Run
	PGE
	OR
	Sandy R.
	Columbia R.
	21
	22
	
	
	ROR w/ Div
	10.5
	10

	Faraday
	PGE
	OR
	Clackamas R.
	Columbia R.
	35.9
	46
	
	
	Storage w/ Div
	26
	25

	North Fork
	PGE
	OR
	Clackamas R.
	Columbia R.
	40.8
	52
	
	
	Storage
	23
	23

	Oak Grove
	PGE
	OR
	Clackamas R.
	Columbia R.
	40.8
	49
	
	
	ROR w/ Div
	30
	29

	Oregon City
	PGE
	OR 
	Willamette R.
	Columbia R.
	1.5
	1.5
	
	
	ROR
	1.1
	

	Pelton
	PGE
	OR
	Deschutes R.
	Columbia R.
	97.2
	124
	
	
	ROR
	51
	45

	River Mill
	PGE
	OR
	Clackamas R.
	Columbia R.
	19.1
	23
	
	
	ROR
	14
	14

	Round Butte
	PGE
	OR
	Deschutes R.
	Columbia R.
	300
	278
	
	
	Storage
	114
	99

	  TOTAL HYDRO
	
	
	
	
	556 
	596
	
	
	
	270
	158

	
	
	
	
	
	
	
	
	
	
	
	

	Electron
	PSE
	WA
	Puyallup R.
	
	25.5
	26.6
	
	
	Storage w/ Div
	
	

	Nooksack
	PSE
	WA
	Nooksack R.
	
	1.5
	1.6
	
	
	ROR w/ Div
	
	

	Snoqualmie1&2
	PSE
	WA
	Snoqualmie R.
	
	42
	43.8
	
	
	Diversion
	46
	46

	Lower Baker
	PSE
	WA
	Baker R.
	
	71.4
	50
	
	
	Storage w/ Div
	43
	36

	Upper Baker
	PSE
	WA
	Baker R.
	
	90.7
	86
	
	
	Storage
	42
	35

	  TOTAL HYDRO
	
	
	
	
	231.1
	208
	
	
	
	131
	117

	
	
	
	
	
	
	
	
	
	
	
	

	Boundary
	City of Seattle
	WA
	Pend Oreille R.
	Columbia R.
	1039.8
	1048
	
	
	Storage
	454
	303

	Cedar Falls
	City of Seattle
	WA
	Cedar R.
	
	30
	28
	
	
	Storage w/ Div
	9
	12

	Newhalem Cr
	City of Seattle
	WA
	Newhalem Cr.
	
	2.1
	2
	
	
	Diversion
	1.1
	0

	Diablo
	City of Seattle
	WA
	Skagit R.
	
	152.8
	172
	
	
	Storage w/ Div
	99
	83

	Gorge 
	City of Seattle
	WA
	Skagit R.
	
	158.8
	182
	
	
	Storage w/ Div
	110
	91

	Ross
	City of Seattle
	WA
	Skagit R.
	
	338.6
	348
	
	
	Storage w/ Div
	92
	75

	  TOTAL HYDRO
	
	
	
	
	1722
	1780
	
	
	
	765
	564

	
	
	
	
	
	
	
	
	
	
	
	

	HM Jackson
	Snohomish PUD
	WA
	Sultan R.
	
	111.8
	103
	
	
	ROR w/ Div
	55.9
	

	
	
	
	
	
	
	
	
	
	
	
	

	Alder
	City of Tacoma
	WA
	Nisqually R.
	
	50
	38
	
	
	Storage w/ Div
	27
	21

	Cushman 1
	City of Tacoma
	WA
	Skokomish R
	
	50
	32
	
	
	Storage w/ Div
	13
	14

	Cushman 2
	City of Tacoma
	WA
	Skokomish R
	
	81
	88
	
	
	ROR w/ Div
	25
	29

	LaGrande
	City of Tacoma
	WA
	Nisqually R.
	
	65
	64
	
	
	Storage w/ Div
	40
	36

	Mayfield
	City of Tacoma
	WA
	Cowlitz R.
	
	162
	168
	
	
	ROR w/ Div
	77
	76

	Mossyrock
	City of Tacoma
	WA
	Cowlitz R.
	
	300
	307
	
	
	Storage
	110
	98

	Wynoochee
	Tacoma/Aberd.
	WA
	Wynoochee R.
	
	12.8
	11
	
	
	ROR w/ Div
	4
	4

	  TOTAL HYDRO
	
	
	
	
	721
	708
	
	
	
	296
	278

	
	
	
	
	
	
	
	
	
	
	
	

	Moyie Falls (3)
	Bonners Ferry
	ID
	Moyie R.
	Columbia R.
	2.2
	2
	
	
	Storage w/ Div
	2
	4

	
	
	
	
	
	
	
	
	
	
	
	

	L. Packwood 
	Energy NW
	
	Lake Cr.
	
	26.1
	30
	
	
	Storage w/ Div
	8
	10

	
	
	
	
	
	
	
	
	
	
	
	

	Idaho Falls (3)
	City of Idaho Flls
	ID
	Snake R.
	
	27
	18
	
	
	ROR
	14.5
	

	
	
	
	
	
	
	
	
	
	
	
	

	Twin Falls
	Twin Falls Hydro
	WA
	Snoqualmie R.
	
	20
	
	
	
	Diversion
	13
	6

	
	
	
	
	
	
	
	
	
	
	
	

	Pelton Rereg
	Warm Spr Tribe
	OR
	Deschutes R,
	Columbia R.
	18.9
	9
	
	
	Rereg Storage
	8
	8

	FCRPS HYDRO
	Corps of Engineers/ Bureau of Reclamation
	OR
WA

ID

MO
	Columbia and Snake R,.
	
	
	
	
	
	Storage with Diversion
	
	

	
	
	
	
	
	
	
	
	
	
	
	


________________________________________

q:\jf\ra forum\2008\11708 tech sustained hydro capacity scope of work.doc






� The Council’s web-link � HYPERLINK "http://www.nwpcc.org/energy/resource/Default.asp" ��http://www.nwpcc.org/energy/resource/Default.asp� contains documents describing the process (through meeting notes) and the products of the PNW Resource Adequacy Forum, i.e. resource adequacy assessment standards and an implementation plan for the Region.


� This table derived from the Council’s inventory of existing power supply projects found at web-link: http://www.nwpcc.org/energy/powersupply/existingprojects.xls 





�These winter capacity amounts are net of encroachments.


�Average year gen is the average from 1929-2006.


�Critical year gen is from water year 36-37.
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Example of Sustained Hydro Peaking Capacity Analysis

Calculated

Sustained 

Capacity

Purchases

Purchases

Cap

to meet

Expected

Load

Surplus + Cap to meet PRM





Recommended Chart Winter


			9175.4158426841			1130			1615.5			10436.5			10927.5807921342


			9173.9763359627			1131			1609.5			9434.5			9925.3888167981


			9316.4875013887			1131			1618.5			9440.5			9938.6943750694


			9545.3690701033			1135			1635.5			9908.5			10418.4784535052


			10089.502610821			1137			1646.5			10929.5			11466.9051305411


			11146.100544384			1137			1658.5			13519.5			14109.9750272192


			12673.4171758693			1137			1674.5			16194.5			16861.6608587935


			12957			1137			1720.5			17055.5			17737.76


			12211.3355182757			1137			1718.5			17322.5			17967.4367759138


			11341.8734585046			1134			1667.5			16605.5			17205.9436729252


			10750.2361959782			1130			1626.5			15634.5			16204.5418097989


			10180.191534274			1133			1626.5			14963.5			15505.0395767137


			9844.7864681702			1135			1636.5			13658.5			14183.4693234085


			9496.4258415732			1140			1632.5			12930.5			13437.9712920787


			9274.741806466			1140			1624.5			12877.5			13373.7270903233


			9237.3146317076			1140			1629.5			13191.5			13685.9557315854


			9473.3937340296			1139			1633.5			14726.5			15232.8396867015


			10257.9248972336			1139			1706.5			16417.5			16964.5262448617


			11068.3671814243			1137			1683.5			16430.5			17017.5883590712


			11153.2980779913			1139			1697.5			16246.5			16838.1149038996


			10849.56215976			1140			1692.5			15533.5			16109.828107988


			10266.5619375625			1142			1693.5			14164.5			14711.6980968781


			9446.0431063215			1140			1642.5			12918.5			13423.6521553161


			8985.4009554494			1136			1615.5			11288.5			11770.0800477725





Expected Load


CGS


Firm Contracts


Hydro


Operating Reserves


Hour


MW


ILLUSTRATIVE EXAMPLE: FCRPS Capacity under 1 in 20 event and 2010 Winter Expected Load





Pilot Standard Chart Winter


			9175.4158426841			1130			1615.5			4799.6071624576			5290.6879545918


			9173.9763359627			1131			1609.5			4788.4980656916			5279.3868824898


			9316.4875013887			1131			1618.5			5550.7174731027			6048.9118481722


			9545.3690701033			1135			1635.5			6950.7044664399			7460.6829199451


			10089.502610821			1137			1646.5			7655.7652410821			8193.1703716231


			11146.100544384			1137			1658.5			11464.7668850612			12055.2419122804


			12673.4171758693			1137			1674.5			15689.8480873591			16357.0089461525


			12957			1137			1720.5			15461.1378136905			16143.3978136905


			12211.3355182757			1137			1718.5			15423.948067092			16068.8848430058


			11341.8734585046			1134			1667.5			15334.0047812771			15934.4484542023


			10750.2361959782			1130			1626.5			15291.9067856			15861.9485953989


			10180.191534274			1133			1626.5			15276.8424527931			15818.3820295068


			9844.7864681702			1135			1636.5			15287.7651341492			15812.7344575577


			9496.4258415732			1140			1632.5			15257.4971955035			15764.9684875821


			9274.741806466			1140			1624.5			15251.2744274193			15747.5015177426


			9237.3146317076			1140			1629.5			15258.0853386712			15752.5410702565


			9473.3937340296			1139			1633.5			11705.01306733			12211.3527540315


			10257.9248972336			1139			1706.5			9475.1245585138			10022.1508033755


			11068.3671814243			1137			1683.5			7585.6969905315			8172.7853496027


			11153.2980779913			1139			1697.5			7562.3006224034			8153.915526303


			10849.56215976			1140			1692.5			6756.3029084267			7332.6310164147


			10266.5619375625			1142			1693.5			6259.4332070544			6806.6313039326


			9446.0431063215			1140			1642.5			5271.8959071509			5777.048062467


			8985.4009554494			1136			1615.5			5084.803900137			5566.3839479095





Expected Load


CGS


Firm Contracts


Hydro


Reserves


Hour


MW


ILLUSTRATIVE EXAMPLE: FCRPS Capacity under Critical Hydro for 1 in 20 Temperature Event and 2010 Expected Winter Load





Comparison Winter


			9175.4158426841			10927.5807921342			5290.6879545918


			9173.9763359627			9925.3888167981			5279.3868824898


			9316.4875013887			9938.6943750694			6048.9118481722


			9545.3690701033			10418.4784535052			7460.6829199451


			10089.502610821			11466.9051305411			8193.1703716231


			11146.100544384			14109.9750272192			12055.2419122804


			12673.4171758693			16861.6608587935			16357.0089461525


			12957			17737.76			16143.3978136905


			12211.3355182757			17967.4367759138			16068.8848430058


			11341.8734585046			17205.9436729252			15934.4484542023


			10750.2361959782			16204.5418097989			15861.9485953989


			10180.191534274			15505.0395767137			15818.3820295068


			9844.7864681702			14183.4693234085			15812.7344575577


			9496.4258415732			13437.9712920787			15764.9684875821


			9274.741806466			13373.7270903233			15747.5015177426


			9237.3146317076			13685.9557315854			15752.5410702565


			9473.3937340296			15232.8396867015			12211.3527540315


			10257.9248972336			16964.5262448617			10022.1508033755


			11068.3671814243			17017.5883590712			8172.7853496027


			11153.2980779913			16838.1149038996			8153.915526303


			10849.56215976			16109.828107988			7332.6310164147


			10266.5619375625			14711.6980968781			6806.6313039326


			9446.0431063215			13423.6521553161			5777.048062467


			8985.4009554494			11770.0800477725			5566.3839479095





Expected Load


FCRPS & Res--Recommended


FCRPS & Res--Pilot Standard


Hour


MW


Comparison of FCRPS Winter Capacities under Pilot and Recommended Capacity Adequacy Standard





IRSC


			10436.5			9175.4158426841


			9434.5			9173.9763359627


			9440.5			9316.4875013887


			9908.5			9545.3690701033


			10929.5			10089.502610821


			13519.5			11146.100544384


			16194.5			12673.4171758693


			17055.5			12957


			17322.5			12211.3355182757


			16605.5			11341.8734585046


			15634.5			10750.2361959782


			14963.5			10180.191534274


			13658.5			9844.7864681702


			12930.5			9496.4258415732


			12877.5			9274.741806466


			13191.5			9237.3146317076


			14726.5			9473.3937340296


			16417.5			10257.9248972336


			16430.5			11068.3671814243


			16246.5			11153.2980779913


			15533.5			10849.56215976


			14164.5			10266.5619375625


			12918.5			9446.0431063215


			11288.5			8985.4009554494





Historical Cold Snap Hydro


Expected Load


Hour


MWs





January 12 '07


			1/12/07																					ILLUSTRATIVE EXAMPLES


			FCRPS Capacity set up for 1 in 20 year Combination Hydro + Temperature Event:


						1			2			3			4			5			6			7			8			9			10			11			12			13			14			15			16			17			18			19			20			21			22			23			24


			hydro			8821			7825			7822			8273			9283			11861			14520			15335			15604			14938			14008			13337			12022			11298			11253			11562			13093			14711			14747			14549			13841			12471			11276			9673


			cgs			1130			1131			1131			1135			1137			1137			1137			1137			1137			1134			1130			1133			1135			1140			1140			1140			1139			1139			1137			1139			1140			1142			1140			1136


			other			486			479			488			501			510			522			538			584			582			534			497			494			502			493			485			490			495			568			547			559			553			552			503			480


			other +cgs			1616			1610			1619			1636			1647			1659			1675			1721			1719			1668			1627			1627			1637			1633			1625			1630			1634			1707			1684			1698			1693			1694			1643			1616


			Total Gen			10437			9435			9441			9909			10930			13520			16195			17056			17323			16606			15635			14964			13659			12931			12878			13192			14727			16418			16431			16247			15534			14165			12919			11289


			TotGen+Rs			10928			9925			9939			10418			11467			14110			16862			17738			17967			17206			16205			15505			14183			13438			13374			13686			15233			16965			17018			16838			16110			14712			13424			11770


			Expected


			Load			9175			9174			9316			9545			10090			11146			12673			12957			12211			11342			10750			10180			9845			9496			9275			9237			9473			10258			11068			11153			10850			10267			9446			8985


			(from 714


			historical						6-hr load			11914			Hydro			CGS			Other			Op Res						1-hr load			12957


			BA filings						6-hr res			16787			14468			1137			553			629						1-hr res			17967


			escalated						6- hr PRM			40.9%																		1-hr PRM			38.7%


			to 2010)


			Op Resrvs			491			491			498			510			537			590			667			682			645			600			570			542			525			507			496			494			506			547			587			592			576			547			505			482


			FCRPS Capacity associated with critical hydro set up for 1 in 20 temperature event:


			hydro			3184			3179			3932			5315			6009			9806			14015			13741			13705			13667			13665			13650			13651			13625			13627			13629			10072			7769			5902			5865			5064			4566			3629			3469


			cgs			1130			1131			1131			1135			1137			1137			1137			1137			1137			1134			1130			1133			1135			1140			1140			1140			1139			1139			1137			1139			1140			1142			1140			1136


			other			486			479			488			501			510			522			538			584			582			534			497			494			502			493			485			490			495			568			547			559			553			552			503			480


			Total Gen			4800			4788			5551			6951			7656			11465			15690			15461			15424			15334			15292			15277			15288			15257			15251			15258			11705			9475			7586			7562			6756			6259			5272			5085


			TotGen+Rs			5291			5279			6049			7461			8193			12055			16357			16143			16069			15934			15862			15818			15813			15765			15748			15753			12211			10022			8173			8154			7333			6807			5777			5566


									10-hr load			10797						1-hr load			12957


									10-hr res			15926						1-hr res			16357


									PRM			47.5%						1-hr PRM			26.2%


									10-hr hydr			13698


									10-hr CGS			1136


									10-hr Oth			519


									10-hr res			573








Recommended Chart Summer


			7627.5072781141			936			1344			6660			7068.2553639057


			7341.7091330671			941			1341			6042			6435.9054566534


			7222.5068916656			945			1348			5662			6050.0853445833


			7167.9323715059			954			1360			5453			5838.5966185753


			7290.0069560737			955			1384			5598			5990.1803478037


			7611.7093906995			957			1416			6541			6949.905469535


			8255.114259951			960			1451			8738			9179.7757129976


			9069.4235475976			961			1449			9953			10435.4511773799


			9620.9134355275			958			1431			10921			11430.6656717764


			10057.5095968054			952			1433			11543			12074.5354798403


			10409.3716346773			947			1429			12408			12957.0485817339


			10624.7973721499			946			1418			13116			13675.5998686075


			10811.4996779596			948			1431			14100			14669.194983898


			10953.6806646915			946			1449			14494			15070.6640332346


			11001.0743269355			946			1448			14477			15056.0137163468


			11149			945			1452			14546			15132.49


			10926.3934046116			944			1463			14621			15196.5796702306


			10866.0741981193			946			1482			14464			15036.943709906


			10647.7761174804			948			1483			13205			13767.048805874


			10527.1377044957			950			1497			12820			13376.2968852248


			10311.7119670231			952			1508			11542			12087.7455983512


			10073.30748422			956			1502			10844			11377.705374211


			9287.7216282365			930			1487			8239			8733.1260814118


			8483.465541672			783			1330			6988			7438.7732770836





Expected Load


CGS


Firm Contracts


Hydro


Operating Reserves


Hour


MW


ILLUSTRATIVE EXAMPLE: FCRPS Capacity under 1 in 20 year event for 2010 Expected Summer Loads





July 24 '06


			7/24/06


						1			2			3			4			5			6			7			8			9			10			11			12			13			14			15			16			17			18			19			20			21			22			23			24


			hydro			5316			4701			4314			4093			4214			5125			7287			8504			9490			10110			10979			11698			12669			13045			13029			13094			13158			12982			11722			11323			10034			9342			6752			5658


			cgs			936			941			945			954			955			957			960			961			958			952			947			946			948			946			946			945			944			946			948			950			952			956			930			783


			other			408			400			403			406			429			459			491			488			473			481			482			472			483			503			502			507			519			536			535			547			556			546			557			547


			cgs + oth			1344			1341			1348			1360			1384			1416			1451			1449			1431			1433			1429			1418			1431			1449			1448			1452			1463			1482			1483			1497			1508			1502			1487			1330


			Total Res			6660			6042			5662			5453			5598			6541			8738			9953			10921			11543			12408			13116			14100			14494			14477			14546			14621			14464			13205			12820			11542			10844			8239			6988


			Op Reserve			408			394			388			386			392			409			442			482			510			532			549			560			569			577			579			586			576			573			562			556			546			534			494			451


			Gen + Rsrv			7068			6436			6050			5839			5990			6950			9180			10435			11431			12075			12957			13676			14669			15071			15056			15132			15197			15037			13767			13376			12088			11378			8733			7439


			Exp 2010 Ld			7628			7342			7223			7168			7290			7612			8255			9069			9621			10058			10409			10625			10811			10954			11001			11149			10926			10866			10648			10527			10312			10073			9288			8483


						6-hr peak			10951						1-hr peak			11149


						6-hr res			15027						1-hr res			15197


						PRM			37.2%						PRM			36.3%


						6-hr hydr			12996


						6-hr CGS			946


						6-hr Oth			508


						6-hr res			577
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