OVERVIEW OF OPERATIONS
AT PRIEST RAPIDS PROJECT
Hourly Coordination Overview

Current Term:  Agreement runs from July 1, 1997 through June 30, 2017.  

Primary Objective:  To coordinate the hydraulic operation of the Projects on the Mid-

Columbia River.  The intended result is to optimize the amount of energy from the available water consistent with the needs to both (i) adjust the total actual generation to match the total requested generation, and (ii) operate within all Parties’ power and non-power requirements.

Secondary Objective:  To provide flexibility and ease of scheduling generation for the Projects through centralized coordinated scheduling, and to provide flexibility in scheduling Project generation through the use of composite scheduling and accounting procedures.

Tertiary Objective:  To the extent such can be made consistent with the primary and secondary objectives, to minimize unnecessary Project generation changes, including generator starts and stops.

General Description

Project Ownership:  The USBR (U.S. Bureau of Reclamation) operates Grand Coulee, and the C.O.E. (U.S. Army Corps of Engineers) operates Chief Joseph.  Wells is owned and operated by Douglas County PUD (Public Utility District).  Rocky Reach and Rock Island are owned and operated by Chelan County PUD.  Wanapum and Priest Rapids are owned and operated by Grant County PUD.

Project Participation:  Lists of the utilities that have Project Rights at each dam are listed in the Hourly Coordination Implementation manual.  A 10% Party in Project has the rights to 10% of the maximum generating capability, reservoir storage capacity, and inflow of that Project.  One of the basic principles of the Agreement is that each Party shall have full access to, but not in excess of, its share of the capability of the Projects in which it has Projects Rights.

Operating Strategy:  For the purpose of hydraulic coordination, the seven-Project system is operated as though it is owned by a single entity.  To accomplish this, Grant County Control Center operates an on-line computer that dispatches all of the Projects.  Grant County Control Center is designated as “Central”.  The on-line computer essentially looks at the total generation request for the Mid-Columbia, and then computes the optimal generation distribution for the seven-Project system, without regard to ownership or participation.  Central is operated at Grant County PUDs headquarters in Ephrata, WA.

Dispatching the Projects:  Once the Operating Strategy Program has computed the optimal generation for each Project, it dispatches the Projects by sending each Project Control Center a Bias signal, which can be either positive or negative.  Bias signals are necessary because the Uncoordinated Request sent to each Project Control Center is not normally equal to the optimal generation request for that control center’s Projects based on the overall hydraulic efficiency of the seven Project system.  For each Project Control Center, the Uncoordinated Request is the total of all generation requests sent to that Project Control Center.
 In order to make each Project generate the optimal Coordinated Request, the Operating Strategy Program at Central computes the difference between the optimal generation and Uncoordinated Request.  The difference, which is the Bias, is then sent to each Project Control Center as an additional generation request.  At each Project Control Center, the Bias is added to the Uncoordinated Request to yield the optimal generation request, and the Projects are then dispatched accordingly.

Some Parties have rights in several Projects, but only send generation requests to one or, in some cases, two Project Control Centers.  This means that the Uncoordinated Request at each Project Control Center does not neglect the request which might otherwise be expected values are generally negative at the Grant Project Control Center and generally positive at the Chelan and Douglas Project Control Centers.  For the BPA Project Control Center, Bias values have an equal probability of being positive or negative.  The sum of all Project Bias values throughout the system is always equal to zero.  Central simply redistributes the requests amongst all seven Projects and does add to or subtract from the system requests.  

Accounting:  Prior to Hourly Coordination, each Party had a pond account at each Project in which it participated.  For each Project, there was a pond account for each Party, and the total of these, called the project pond account, always equaled the physical reservoir energy storage (physical pond).  A Party had to schedule directly with each Project owner, so it was easy to see exactly where each Party’s energy came from.  Therefore, it was easy to maintain Party’s Pond Accounts for all Parties at that Project.  At the end of an hour, a Party’s Pond Account was computed as its previous end-of-hour Party’s Pond Account, plus its share of inflow for the hour, minus its scheduled generation from the Project for the hour.

With Hourly Coordination, the Operating Strategy Program seeks only to generate the total generation request in the most efficient manner and does not care what percentage interest a Party has in a Project.  Therefore, it is no longer clear from where a Party’s energy comes.  Since it is still desired to maintain a pond account for each Party at a Project, a Party’s total generation request for the hour must be “reallocated” on paper, after the hour, among its Projects.  A Party has a right to allocate its generation requests however it wishes, within certain limits.  These allocated generation requests, instead of scheduled generation, are used for pond accounting.  At the end of an hour, a Party’s Pond Account is computed as its previous end-of-hour Party’s Pond Account, plus its share of inflow for the hour, minus its allocated generation request at the Project for the hour.

The difference between a Project’s actual net generation for the hour and the sum of its allocated integrated Uncoordinated Requests is called Coordination Exchange for the hour.  Neglecting the effects of Inflow Averaging, if the Project Pond Account and the Physical Pond are equal at the beginning of the hour, this Coordination Exchange will also be the difference between the Project Pond Account and the Physical Pond after the hour.  Therefore, at any time, again neglecting the effects of Inflow Averaging, Accumulated Coordination Exchange will equal the difference between the Project Pond Account and the Physical Pond.

Project Accounting

At the end of each hour the system control centers reports the Project’s

· Generation

· Encroachment Data

· Plant Discharge

· Physical Spill

· Fish Spill

· Reservoir Elevation

Participant Accounting

· Requested Generation

· Spilled Energy

· Inflow

· Allocated Requests

· Pond Accounts

Central Accounting Reconciliations

· Total Participant’s Inflow/ Total Project Inflow       Percentage Inflow

· Physical Pond/ Pond Account  

· Coordinated Generation/ Allocated Generation        Coordination Exchange

Rights and Obligations

Projects:  

· Operate in a safe and efficient manner

· Operate in compliance with existing law and controlling regulations.  Legal non-power requirements such as fish spill have precedence over power requirements when applicable.

· To serve the needs of the participants according to agreement or arrangements that prevail

Participants: 

· Share of Inflow, Generating Capacity, and Pondage

· Schedule and request generation on a moment by moment basis

· Prevent overfill or overdraft at the reservoir

· Request no more than it’s Share of Project’s capacity

· Use no more than it’s Share of Project’s Pondage

· Refill its share of Project’s Pondage

· Avoid spill or wasted energy 

For further information regarding Hourly Coordination, please refer to the video available at www.gcpud.org/powerauction - or refer the 1997 Agreement for the Hourly Coordination of Projects on the Mid-Columbia River997 Agreement for the Hourly Coordination of Projects on the Mid-Columbia River.
Transmission Rights and Obligations

All Mid-C participants have rights to the transmission that extends from Grand Coulee Dam to Midway substation below Priest Rapids Dam.  This transmission is referred to as the Mid-C buss. The generation share through Mid Columbia Hourly Coordination may be generated at any given time at any or all of the seven Mid-C projects.  That generation share can be delivered at any point on that Mid-C buss and is then the participant’s responsibility to secure appropriate transmission rights to move it away from the Mid-C.  Although rare, any curtailments required on the “buss” are done pro-rata based on the participants’ share of the contributing generation.  For reference this would typically be the generation upstream of the problem.   
Scheduling rights and Obligations

All participants on the Mid-C prepare a pre-schedule (day ahead), which is submitted to Grant PUD power scheduling office via a specific electronic data transfer protocol.  All participants are provided an updated Chief Joseph daily average discharge estimate for the day ahead first thing each morning with approximately three hours to then complete the pre-schedule request.  Two options for in day schedule requests are afforded Mid-C participants.  Each participant can choose to either do hourly fixed schedules, coordinating changes by phone call prior to each hour or can use the electronic data transfer protocol to provide a dynamic schedule on a four second scan time.

Balancing Authority Operational Issues

Given that this product may be acquired by a non-Balancing Authority entity Grant will require that the reserves for this product (5% of the requested amount for the hour) will be maintained out of this product at the Mid-C or, as an alternative, the party may provide Grant with a direct signal (controllable by Grant) to the generation where the reserves are maintained.  
Area Control Error (ACE) created by the operation of all Mid-C projects is shared on a pro-rata basis between all the participants of the Mid-C.  The ACE attributed to this product will require a balancing authority for accumulation of this error in an inadvertent account for tracking and payback to the interconnection.  The winning bidder will need to work with Grant to address this issue.
PNCA Rights and Obligations

The Pacific Northwest Coordination Agreement (PNCA) is a complex arrangement for the coordinated operation of Northwest’s major hydro power plants and some of the thermal plants.  The ultimate goal of the PNCA is to obtain the benefits that would be had if the participating power plants were owned by the same entity.

Most of the benefits of the PNCA happen naturally through a planning process, and require little operational interaction with the contract.  The winning bidder will enjoy these benefits.  Water that would have otherwise come down the Columbia during the spring is stored and released during the winter.  This reduces the amount of spilled water in the spring and summer, and more closely aligns winter generation with winter loads.

Significant Non Power Requirements

Priest and Wanapum are both subject to significant Non Power Requirements (NPRs).  These NPRs effect the operation and energy production of the projects.  Most of the NPRs are reflected in the capacity and energy numbers computed in the PNCA process.  
The area of the Columbia River below Priest Rapids Dam is referred to as the Hanford Reach.  This is the only free flowing part of the Columbia River below Grand Coulee Dam, and is spawning ground for salmon.  In order to facilitate the spawning, rearing, and transportation of salmon on the Hanford Reach, Priest Rapids must conform to some NPRs that have substantial effects on energy production and operational flexibility. Some of these NPRs also affect Wanapum due to Wanapum’s close proximity to Priest. 
Fish Spill:  Both Wanapum and Priest spill substantial amounts of water past the turbines for the purpose of fish passage.  This spill has recently varied from 39% to 61% of the total discharge from April 16 to August 31.  The amount and duration of the spill can vary from year to year and Grant is working to decrease the amount of spill through alternative fish passage measures.  Lesser amounts of spill occur outside of the major spill period for the purpose of fish passage.
The amount of generation lost to Fish Spill is estimated and represented in the PNCA calculations that determine the projected energy output of the project.

Reverse Load Factoring: Beginning in the middle of October and continuing for about 5 weeks, the daytime capacity at Priest Rapids is severely restricted and Priest is forced to generate at high levels during the nighttime hours.  This mode of operation is opposite to what is generally desired, and this is why the operation is called Reverse Load Factoring. 

It is generally believed at this time that Fall Chinook primarily spawn during the daylight hours.  In order to maximize the survivability of Fall Chinook redds in the Hanford Reach, measures are taken to encourage Salmon to spawn at lower elevations in order to maximize the probability of having enough flow during the incubation period to protect the redds.  
During the daylight hours of the spawning period, flows are held as low as practically possible, generally in the 55 kcfs to 70 kcfs range.  Since average daily flows generally exceed these amounts, substantially higher discharges occur at night. 

A result of this operation is Priest’s Maximum capacity during daylight hours is held to about 300 MW, and nighttime generation is often vary high, sometimes averaging more than 800 MW.  The overall efficiency of generation is also lowered due to large drafts at both Priest and Wanapum, and sometimes spill must be performed at night to lower the reservoir before the low flow daylight hours.  Another result of the operation is Priest is unable to accommodate load shaping in most years during Reverse Load Factoring.
R2 Load Factoring 

The goal of reverse load factoring is to encourage salmon to spawn at low elevations so that the salmon redds will more likely be protected during the spawning and incubation season.   Salmon have been thought to spawn only during the daytime so reverse load factoring allows only low flows during the day.  Based on previous observations and research it has become apparent that salmonids (fall Chinook) are also spawning at night, but to what extent is unknown at this time.  To try to determine the extent and level of spawning activity at night, the signatories to the Hanford Reach Fall Chinook Protection Program (BPA, Chelan PUD, Douglas PUD, WDFW, NOAA, Colville Tribe, USFWS, and Grant PUD) agreed to experiment with alternative flow manipulation measures for the purpose of determining the effectiveness of those measures in minimizing the formation of salmon redds on Vernita Bar above the 70 kcfs elevation level during 2005 and 2006.  At results from the 2005 experiment are still under going analysis.    

The alternative operating measures for the experiments require that Priest Rapids outflows are not higher than 70 kcfs and not lower than 55 kcfs for a continuous period of at least 12 hours out of each day during the spawning period. If the experimental operations are unsuccessful, Grant's operations during the subsequent spawning periods will revert generally to the operations now in place under the existing Vernita Bar Agreement.
Reverse Load Factoring normally runs for about 5 weeks beginning in mid-October.   Normally during reverse load factoring Priest Rapids Dam will have high nighttime minimum generation and low daytime generation maximums.   During the fall 2005 operation, Grant PUD performed a test that varied the times the high minimums and low maximums occurred.  There were times during the day the there were not low maximums and there were times during the night when there were not high minimums.  This is clearly seen in the data from 2005.  During the spawning period in 2006, Grant PUD will again perform a test reverse load factoring operation, but the operation will probably vary from the 2005 operation and the specifics of the operation are not yet known.  

Participants in Priest Rapids Dam should expect variations in the minimums and maximums during mid October 2006 to late November 2006.  These variations will occur during both day and night may not be known until just before the operation begins. 

Protection Level Flows

Following the Reverse Load Factoring Operation, Priest Rapids has high minimum flows during the incubation period, which generally lasts until Mid April.  The Protection Level flow is generally 60-70 kcfs.  This flow causes Priest Rapids to have high minimum generation requirements, which not only reduces the ability to load factor but in lower flow years also eliminates most to all of Priest’s load shaping benefits.  

Priest also has a license requirement to discharge a minimum of 36 kcfs during the entire year, which creates the same issue as Protection Level Flows but to a lesser degree. 

Rearing Period Operations
Once the salmon hatch on the Hanford Reach, Priest will conduct Rearing Period Operations while the fish are living in the river.  The Rearing Period generally lasts from mid March until June.  

During the rearing period, the discharge flow band from Priest is substantially limited in order to prevent temporary pools of water from forming along the banks of the river, which cause small salmon to be stranded and possibly die from lack of oxygen.  During the day, the difference between the maximum and minimum discharge at Priest is generally limited to 20 kcfs to 60 kcfs.  During times of high spill, this can limit the difference between the minimum required generation and the maximum required generation to as little as 40 MW.  During this time, the ability to use Priest for Load Factoring or Load Shaping is severely restricted. 

Ad Hoc Requirements

Additional Ad Hoc non power requirements included such things as maintaining particular flows for downstream activities such as barge transportation or boat races.  Construction projects can also limit hydro operations by requiring certain flows and forebay elevations.
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