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Introduction
Oakland University’s (University) annual utility expense is expected to continue to increase significantly due to the sustained increase in natural gas and electricity prices.  The FY06 purchased utilities budget of $5M is projected to increase by $800,000.  Forward purchasing of natural gas has effectively postponed recent cost increases.  Natural gas and coal prices coupled with unfavorable rulings on the Electric Choice program by the Michigan Public Service Commission have caused increases in electric rates.
The above concerns, in conjunction with the environmental and reliability concerns of reliance on fossil fuels, make the investigation of flexible and alternative energy supplies a high priority. 
Presently, the University has only one electric source (with only limited, piecemeal backup) and one heating fuel supply.  Most northern institutions of our size have redundant sources of heating fuel and many have campus-wide back-up power systems.  This project proposes a redundant electric supply.  The multi-phased proposal will simultaneously address the utility cost, reliability of source, and environmental concerns.  The project would initiate a diversified utility supply with the installation of a diesel electric backup system to be used for electrical peak shaving and provide for a sizable cost savings under Detroit Edison’s interruptible electric rate (D8).  In addition to the proposed project, the University is continuing to investigate a backup fuel oil system for the central heating plant, wind power, and bio-based fuels for the proposed electric generators and the heating plant. 
Project Description
A multi-phased approach is envisioned to bring all of the needed elements together in a manageable and cost effective manner.  The project can be entirely funded by the existing funds in the Energy Services Agreement (ESA) project and utility cost savings from electrical peak shaving and an interruptible Detroit Edison electric rate.  Below are the descriptions of individual project phases.

Phase 1 – Modification of the ESA project diesel generator plan
1. Eliminate two generators from the ESA project which were programmed as backup power systems for the Central Heating Plant and Dodge Hall of Engineering.

2. Install one 1,650 kW backup diesel generator at the electrical substation providing emergency power for Central Heating Plant (CHP), O’Dowd Hall (ODH), North Foundation Hall (NFH), South Foundation Hall (SFH), Wilson Hall (WH), Meadowbrook Theater (MBT), and Graham Heath Care Center (GHC).  See Figure 1.
3. Move to Detroit Edison D8, interruptible supply rate for approximately 30% of the campus electrical load.

4. Utilize a load shedding procedure to use upon request from Detroit Edison.  This would result in the use of the new diesel powered backup generators for a number of hours per year.  An option to “buy-through” will be offered to avoid the curtailment at a quoted cost from Detroit Edison.
5. Utilize peak shaving procedure to minimize Detroit Edison purchases. 
Phase 2 – Second OU Funded Diesel Generator
1. Install second 1,650 kW backup diesel generator at the electrical substation providing emergency power for Dodge Hall of Engineering (DHE), Hannah Hall of Science (HHS), and the Oakland Center (OC).  See Figure 1.

2. Move to Detroit Edison D8, interruptible supply rate for approximately 60% of the campus electrical load.

3. Expand load shedding and peak shaving procedures.

Phase 3 – Third OU Funded Diesel Generator
1. Install additional backup diesel generator at the electrical substation providing emergency power for Elliot Hall (EL), Pawley Hall (PH), Recreation and Athletics Center (RAC), Varner Hall (VAR), all of Housing Department.  See Figure 1.
2. Move to Detroit Edison D8, interruptible supply rate for approximately 75% of the campus electrical load
3. Install auxiliary fuel storage tank

4. Install natural gas line from Squirrel Road

5. Further expand load shedding and peak shaving procedures

Phase 4 – Fourth OU Funded Diesel Generator
1. Install additional backup diesel generator at the electrical substation providing emergency power for the Science and Engineering Building (SEB), Biomedical Research and Support Facility (BRS), and Kresge Library (KL).   See Figure 1.
2. Move fully to Detroit Edison D8, interruptible supply rate.  (100% of the campus electrical load.)

3. Complete expansion of loading shedding and peak shaving procedures.

Phase 5 – Building Structure to House Generator Plant
1. Construct an engineered building to house existing generators (with room for one future unit).
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Phase 1 & 2 Equipment Selection
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A diesel peaking power station is being decommissioned in the state of Washington.  A relationship has been established with one of the vendors involved, resulting in an opportunity to purchase at least two of these lightly used diesel machines.  The proposed equipment has only about 100 hours of run time and is priced significantly below that of new machinery.  Below is a photo of the Moses Lake, Washington power station.

For phases 1 and 2, we would purchase two of these containerized units.
The phase 3 and 4 budgets carry the full cost for new machines, under the assumption that comparable used diesel machines cannot be guaranteed at a later date.
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These units are containerized models of the unit shown to the right.  They are capable of 
1,650 kW of stand-by power, and approximately 1,350 kW of continuous duty service.
They have approximately 100 hours of runtime, which is extremely low.  A one year warranty is offered along with a maintenance contract.

Figure 1  Back Up Power Phasing
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Detroit Edison D8 Interruptible Electric Rate

Oakland University presently receives full electrical service from Detroit Edison under the primary service rate, D6.  A substantial savings can be realized by moving to an interruptible electric rate, D8.  

Under D8, the University has the option to select all or any percentage of our electrical load to be subject to interruption (curtailment).  Several times per year, Detroit Edison will call upon D8 customers to shed load.  The shed load would be provided by the proposed generators, however, the option is given to allow the customer to “buy through” the interruption at a quoted cost.  
There is also a second type of curtailment request, called a system integrity interruption.  There is a significant penalty if customers fail to shed load in this situation.  This provision is why the installation of the generators is necessary prior to entering into the D8 interruptible rate.  Such system integrity events are extremely rare with no events in the past six years. 

Proposed Load Shedding Procedure
Upon a curtailment request from DTE a cost analysis will be computed comparing contractual buy through rates from Detroit Edison versus diesel generation of electricity.  The more economical load shedding replacement will be chosen.  
Peak Shaving Procedure
Additional savings can be gained by shaving the University’s peak electric load each month.  This would be initiated by an automated system that monitors our internal campus electrical usage.  One or more diesel generators would be utilized to satisfy the peak requirements of electrical load.  

Approximately one-half of the University electrical cost is for the energy used, and the other half is from the electric demand (or power).  If a small percentage of the peak electric demand can be shaved, the University can lower the overall cost.  The Facilities Management Department would continually monitor electric rates, diesel fuel costs, and maintenance costs to determine the actual run hours per year that provide the best benefit.
Financial Model
The following table illustrates the proposed project costs, funding, savings opportunities, and project phases.  
	Phase
	Description
	Funding Source
	Savings Opportunity
	Cost

	One
	Includes one 1,650 kW unit with all engineering, controls and miscellaneous costs
	ESA
	30% D8
	 $ 786,000

	Two
	Includes a 2nd 1,650 kW unit
	Deferred maintenance
	60% D8
	 $ 500,000

	Three
	Includes a 3rd unit, a natural gas supply line, and an auxiliary diesel fuel storage tank
	TBD
	75% D8
	 $ 722,333

	Four
	Includes a 4th unit
	TBD
	100% D8
	 $ 584,833

	Five
	Includes a building to enclose all units
	TBD
	
	 $ 374,000


An eight year cumulative cash flow analysis is presented, beginning in 2006 (Figure 2).  This cash flow assumes the implementation of Phases 1 and 2 immediately, with Phases 3, 4, and 5 in 2010 – 2012.
Return on Investment

The previously approved ESA funding which would fully fund Phase 1 will expand the original benefits of the ESA project, which was simply back-up for two buildings,  to also include energy savings through peak shaving and load shedding.  Since the generators are already scheduled to be installed for backup purposes, the cost of this phase is not included in the return on investment analysis.
Investing in Phase 2 expands the university’s backup power system and provides additional energy savings, as previously described.

The investment in Phase 2 would be recovered in less than two years, with additional savings continuing to accrue in the future (see Figure 2)

Funding Source

Redirect use of $786,000 of our current $18 million ESA project to purchase/install a larger generator to support seven buildings (Phase 1).  Use $430,000 of 2006 deferred maintenance budget and $70,000 of 2007 deferred maintenance budget (Phase 2).  The $430,000 is available as a result of receiving several favorable quotes for roofing, paving and mechanical projects in the spring of 2006.  The $70,000 from the 2007 budget will require delaying some relatively minor projects until 2008.   Simultaneous implementation of these two phases results in a payback on the Phase 2 investment within two-years. 
Recommendation

It is recommended that $786,000 from the ESA be redirected to Phase 1 as described, and that Phase 2 be simultaneously funded as described above.  Phases 3, 4, and 5 will be further evaluated and discussed with the Board of Trustees after completion of Phases 1 and 2.
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Phases 1 & 2 Phase 3 Phase 4 Phase 5

ENERGY SAVINGS Escalation Factor TOTALS

D8  Rate Savings

2% $220,000 $220,000 $220,000 $220,000 $310,000 $316,200 $322,524 $328,974

$2,157,698

Peak Shaving Savings

2% $100,000 $100,000 $100,000 $100,000 $120,000 $122,400 $124,848 $127,345

$894,593

TOTAL SAVINGS $320,000 $320,000 $320,000 $320,000 $430,000 $438,600 $447,372 $456,319 $3,052,291

CAPITAL COST $500,000 $0 $0 $0 $722,333 $584,833 $374,000 $0 $2,181,166

ANNUAL OPERATING COSTS      Escalation Factor

System Maintenance 

2% $5,000 $5,000 $5,000 $7,500 $10,000 $10,200 $10,404 $10,612

$63,716

Fuel

4% $50,000 $50,000 $50,000 $75,000 $100,000 $104,000 $108,160 $112,486

$649,646

Sub-Total $55,000 $55,000 $55,000 $82,500 $110,000 $114,200 $118,564 $123,098 $713,362

 

TOTAL COSTS $555,000 $55,000 $55,000 $82,500 $832,333 $699,033 $492,564 $123,098 $2,894,528

NET CASH FLOW ($235,000) $265,000 $265,000 $237,500 ($402,333) ($260,433) ($45,192) $333,221 $157,763

CUMULATIVE CASH FLOW ($235,000) $30,000 $295,000 $532,500 $130,167 ($130,266) ($175,458) $157,763
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Figure 2  Eight Year - Cumulative Cash Flow 
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