Benefit Form, 2017
Benefit Form – Example
Proposal Title: Transformer Bushing
DELIVERABLES AND APPLICATIONS (END-PRODUCTS) LIST
	
	Project Deliverables
(Project Scope)
	End-Products / Applications
(Include proposed products or BPA applications beyond the scope of the project)

	Hardware
	Prototype of the retainer rings 
(TRL 7)
	High-voltage power transformer bushing retainer rings
(TRL 9)

	Software / Design / Data
	Design of the retainer rings and data of the test result
	

	Documents
	Test result of the retainer rings
	Work procedure and guidance for the installation and maintenance of the busing retainer rings

	Others
	
	


[bookmark: _GoBack]USE CASE OF THE APPLICATION(S)
(Application and Use Case can be more than one.)
	Application Type
	Application Title
	Use Case of the Application
(Describe who will use the application including software, hardware, process, etc. where and how to use them in what situation (when) for what purpose. Provide an example of main success usage scenario if possible.)

	Firm Application
	App1: Better system resilience against seismic activities through retainer rings on transformer bushings
	Use Case of App1: 
Transformers and their bushings are essential equipment to maintain a reliable supply of energy. [WHY] - Worldwide earthquake performance of current transformer bushings has demonstrated their extreme vulnerability, with many failures and significant loss of transformer capacity and added complexity in restoring power service after earthquakes. Previous tests have shown that [HOW] a transformer bushing retainer ring can prevent the slipping of the bushing and the extrusion of the bushing gasket, thereby preventing an oil spill and keeping the transformer in service. [WHAT] – The high-voltage power transformer bushing retainer rings are installed on the existing bushings. [HOW and WHY] - These retainer rings will be installed on existing transformer bushings to minimize the damage to high voltage power transformers from a seismic event.  [WHO] - BPA transmission engineering group will prioritize bushings at the most critical pathways as determined by the Priority Pathways process and install the bushing at the selected transformers. 

There are 67, 500 kV transformers on the west side of BPA’s system, with 3 bushings each.  $10k per bushing for installing the rings, or $30k per transformer  

Main success scenario: BPA Operations and Planning staff (primary actor) will develop a vendor to manufacture / service the retainer rings. BPA substation maintenance crews will be trained to install the bushings. The highest priority bushings will be determined and the installation of retainer rings on these bushings will follow (BPA field services staff). At a second stage, the retainer rings will be installed on less priority bushings, ultimately covering all transformers on BPA's transmission lines.

	Potential Application
	
	

	Indirect Benefit
	
	

	Other
	
	


NATURE OF BENEFIT (describe all that apply)
	Nature of Benefit
	Descriptions
(How and what degree the outcome of the application(s) will yield the benefit)

	Economic Value
	Cost Avoidance or Saving
	A significant earthquake has the potential to produce up to $5.5 billion in economic loss from direct damage to the BPA system and business losses in the Pacific Northwest due to power outages. By investing in the bushing retainer rings, the potential disruptions from an earthquake could be reduced and the economic impact of such an event could be reduced. BPA would avoid equipment repair and replacement costs, collateral damage costs, lost revenue, environmental clean-up costs, potentially cascading outage risks.  BPA would also avoid potential reputational damage.   

	
	Increase Revenue
	

	Strategic Fit
	Safety
	

	
	Preserve and enhance generation and transmission assets and value
	The applications will better the agency to prevent transformer damage restore the system more quickly following a major seismic event.  This preserves and enhances system asset values and reduces potential loss of life, property destruction, and time to affect economic recovery in the Pacific NW.  These contribute to the agency’s strategic priorities of good asset stewardship by providing reliable access to electric power.  

	
	Advance energy efficiency
	

	
	Expand balancing capabilities and resources
	

	Other
	





BENEFIT DUE TO INCREASE or DECREASE IN 
· Benefit Due to Increase in: (describe all that apply)
	Increase In
	Descriptions
(How and what degree the application(s) increases the item on the left column)

	Production Efficiency (hydro system)
	

	Transmission Revenue
	

	Power Sales
	

	Reliability
	If this investment were not made, BPA would have a higher risk of disruptions to the BPA power system if a seismic event occurred. This is due in part to the vulnerability of the existing transformer bushings in the case of an earthquake.  If bushings fail, the transformer becomes inoperable.  Such an event has the potential to produce up to $5.5 billion in BPA and regional economic losses. With this investment, the risk associated with seismic events disrupting the power system would be reduced, oil spills could be avoided, and the economic impact of a significant earthquake event could be minimized.   

	Availability
	

	Generation and Transmission Assets and Value
	

	Balancing Capacities and Resources
	

	Cost Effective Energy Resource
	

	Other
	


· Benefit Due to Decrease in: (describe all that apply)
	Decrease In
	Descriptions
(How and what degree the application(s) decreases the item on the left column)

	Construction Lead Time
	

	Capital Costs
	

	System Losses
	Customers and other beneficiaries of reliable BPA transmission service would potentially avoid loss of critical health, safety, and transportation facilities and avoid damage to production, equipment, and business/commercial processes.

	Environmental / Financial Risk
	

	Congestion
	

	Power Production Costs
	

	Maintenance Costs
	

	Labor through Productivity Gains
	

	Customer Outage Costs
	

	Transactional Costs
	

	Other
	



