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Fixed and Indexed Pricing  			(pages 3, 8-14)
	
	The simplest form of customer pricing.  A customer can choose to convert an Index price into a known fixed price or a second Index price.  Swaps are used to switch between fixed and indexed prices.  The fixed price for a swap is determined from the price curve of the underlying physical commodity.  By fixing prices a customer can eliminate the price uncertainty of buying or selling at market prices.  A fixed price offers protection from unfavorable market moves.  However, it also prevents the customer from ascertaining the benefits of a favorable market move.  Swaps are useful for all market participants, both power producers and power consumers.

Alternative Pricing Structures 		(pages 4,5, 15-38)

	When the simple forms are not enough.  Ways to do an attractive deal regardless of the customers pricing viewpoint.  When customers want to hedge their risks but keep the benefit from favorable price moves there is an array of alternative pricing structures available.  Through the use of options and other derivatives, Enron is able to tailor and customize financial products to meet customer’s needs.  These alternative pricing structures allow customers to hedge against: high prices, low prices, weather, unit outages, commodity spreads, and various combinations of these.  These products are mostly financial in nature but can be for physical as well.  They are useful for all customer types.
 
Onsite Generation  		(pages 6, 39-49)

	For larger customers who can benefit from the economies of owning generation, or who would otherwise have transmission constraints preventing power from reaching them.  With the right economic conditions owning on-site generation provides several embedded options.  Having onsite generation ensures the customer will have power and is a hedge against price spikes.  There are many turbines with various MW capacities available for onsite generation.  Generation facilities can be single cycle or combined cycle.  Onsite generation may be beneficial for large industrials or load serving entities.

Synthetic Generation  		(pages 6, 50-51)
	
An alternative for customers who want to build or buy a plant.  Also, a bridge solution for customers who are building a plant which will not be finished for some time, but want to realize the benefits of owning a plant now.  Enron can provide a synthetic power plant to mirror the economics of a power plant.  By varying the duration and strikes of heat rate calls and fuel index swaps, Enron can simulate the economics of power plants from baseload to peaker.  Costs and risks are lower with synthetic generation than owning and operating physical generation.  

Product Summary: Fixed and Indexed


	Structure
	Customer
	Purpose
	
	Useful When
	Page

	Swap
	Power Buyer or Seller
	Price is fixed.
	
	Customer wishes to remove price risk.
	8

	Blend and Extend
	Power Buyer or Seller
	Provides price relief for an existing fixed price contract that is now unappealing.
	
	Customer has unfavorable fixed price contract and desires a more appealing price.  
	9

	Fixed Profile Swap
	Buyer
	Price is fixed on a fixed load profile.
	
	Customer wishes to offset price risk.
	10

	Price Indexation
	Power Buyer
	Price is fixed to the indexed price of the customer’s output.
	
	Customer wishes to lock in the margin between power costs and its output
	11

	Basis Swap
	Power Buyer or Seller
	Price is fixed to an index from another region.
	
	Customer desires price to reflect the index of another region.
	12

	Megawatt Daily Swap
	Power Buyer or Seller
	Price is fixed to an index such as Megawatt Daily Index.
	
	Customer wishes to remove price risk.
	13

	Weather Derivatives 
- - Indexed 
    Swaps
	Power Buyer or Seller
	Provides a payout to a customer when unfavorable weather conditions exceed a predetermined level.  Can be structured as swaps, put and call options, and collars.
	
	Customer wishes to protect against unfavorable weather conditions.  Can be structured for temperature, rainfall, streamflow, or combination of these.  
	14





Product Summary: Alternate Pricing Structures


	Structure
	Customer
	Purpose
	
	Useful When
	Page

	Cap, buy
	Power Buyer
	Price floats with market, but will not exceed a pre-agreed level.
	
	Customer thinks spot prices will be low, but is concerned about what happens if they are wrong.
	16

	Cap, sell
	Power Seller
	Cap seller earns premium.
	
	Customer thinks spot prices will be low and wants to earn more than market.
	17

	Floor
	Power Seller
	Price floats with market, but will not fall below a pre-agreed level.
	
	Customer thinks spot prices will be high, but is concerned about what happens if they are wrong.
	18

	Dispatchable
Supply Contract
	Power Buyer or Seller
	Price is fixed, but customer can cancel contract if the market price becomes more attractive.
	
	Customer thinks they are entering into a good fixed price, but wants to be able to "get out of it" if they are proven wrong.
	19

	Broken Cap
	Power Seller
	Provides an index plus price for the seller, but requires that they accept a ceiling price for certain months during the period.
	
	Seller thinks that the price for the specified period will not be higher than the cap, and seller wishes to sell at a price above index.
	20

	Broken Floor
	Power Buyer
	Provides an index minus price for the buyer, but requires that they accept a floor for certain months during the period.
	
	Buyer thinks that the price for the specified period will not fall through the floor, and buyer wishes to purchase supplies at a price below index.
	21

	Broken Cap/Floor with Weather Component
	Power Buyer or Seller
	Same as Broken Cap or Floor but with embedded Weather Derivative to mitigate the loss of revenue due to unfavorable prices resulting from weather conditions.
	
	Same as Broken Cap or Floor but customer wishes to ensure favorable revenues for uncapped or unfloored months.
	22

	Participating Swap
	Power Buyer
	Price is capped and if price is below cap, customer shares benefit partially with Enron. Cheaper than a simple cap.
	
	Customer wishes to reduce the overall cost of their structure, or to lower the cap while maintaining cost level.
	23

	Participating Swap
	Power Seller
	Price has a floor and if price is above floor, customer shares benefit partially with Enron.  Cheaper than a simple floor.
	
	Customer wishes to reduce the overall cost of their structure, or to lower the floor while maintaining cost level.
	24

	Spark Spread Swap
	Power Seller
	Price of power is fixed through a power swap and price of fuel is fixed through a fuel swap.  The difference is the spark spread.
	
	Generator wishes to lock in the margin between its cost of fuel and its electric power sales price.
	25

	Collar
	Power Buyer or Seller
	Provides both a ceiling and a floor on a price which otherwise floats with index.
	
	Customer wishes to cap their liability and limit their upside, but otherwise is happy to float with the market. 
	26-27

	Three Way Collar
	Power Buyer or Seller
	Enhances collar price and upside potential.
	
	Customer wishes to cap their liability and limit their upside, but otherwise is happy to float with the market. 
	28-29

	Accordion
	Power Buyer or Seller
	Provides a band where prices are within a maximum and minimum price.  Band can expand or narrow as customer desires.
	
	Customer wishes to cap their liability and limit their upside, but otherwise is happy to float with the market. 
	30

	Asian Call & Put Options
	Power Buyer or Seller
	Price floats with market but is capped or floored at the average rate over a selected time period.  
	
	Customer wishes to limit price risk while maintaining upside potential.
	31-32

	
	
	
	
	
	



Product Summary: Alternate Pricing Structures


	Average Rate Collar
	Power Buyer or Seller
	Provides both an average rate ceiling and floor between which revenues are guaranteed.
	
	Customer wishes to cap their liability and limit their upside, but otherwise is happy to float with the market. 
	33

	Reverse Tolling
	Power Seller
	Allows generator to meet its power obligations while maximizing revenues.
	
	Customer wishes to take advantage of environments where natural gas is expensive relative to power.
	34

	Financial Curtailment
	Power Buyer
	Price is fixed at below the current forward price.
	
	Customer wishes for better than market prices in exchange for shedding load in accordance with the contract.
	35

	Unit Outage Multi-Trigger Options
	Power Seller
	Provides a cash payment or physical power when an outage or derate occurs and prices are above a specified strike.
	
	Generation owner desires protection against outages or derates.
	36

	Straddle
	Power Buyer or Seller
	Speculative product employed to profit from the expected volatility of the market.
	
	Customer thinks prices will either trade in a narrow range or will break out of trading range by a substantial margin.
	37

	Strangle
	Power Buyer or Seller
	Speculative product employed to profit from the expected volatility of the market.  Premium for a Strangle is less than for a Straddle.
	
	Customer thinks prices will either trade in a narrow range or will break out of trading range by a substantial margin.
	38




Product Summary: Onsite Generation


	Structure
	Customer
	Purpose
	
	Useful When
	Page

	Onsite Generation
	Power Buyer
	Provides physical power and generation capacity.
	
	For larger customers who can benefit from the economies of owning generation, or who would face transmission constraints preventing power from reaching them.
	40-48

	Asset Management
	Power Seller
	Enron manages the economic dispatch the customers energy assets with the goal of maximizing value.
	
	Customer does not have the resources, systems, and market exposure needed to truly maximize the value of their energy assets.
	49





Product Summary: Synthetic Generation


	Structure
	Customer
	Purpose
	
	Useful When
	Page

	Synthetic Power Plant
	Power Buyer or Seller
	An alternative to building new generation.  Minimize volatile pricing associated with spot power markets and control power costs over time.
	
	Customer is planning to build a plant or plant is under construction but they would like to realize the benefits of owning a plant now.
	51
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Fixed And
Indexed Pricing

Swap


Description:

A swap is a financial agreement to exchange periodic payments. Generally, one party pays a fixed payment, and the other party pays a floating payment based on current market prices.  Swaps allow energy users and generators to convert an index price into a known fixed price with no changes to their current physical arrangements. This synthetically creates a fixed price transaction, or can change the structure of an existing contract.

Examples:
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Generator (Long Position):
A generator sells its power at the PJM market index (clearing) price. It enters into a swap in which it will pay the PJM power index price each hour specified (i.e. each off-peak hour) for a 6-month term and for 50 MW per hour, and receives a fixed price for the same volume.  The generator’s swap offsets the price risk of selling at the unknown PJM price. The index payments for the swap and the physical sale cancel each other out, and net effect is a synthetic fixed price sale.


Market Price -PJM

Generator

Enron

Fixed Price

Load Serving Entity / User:
A power consumer purchases power at the PJM market index (clearing) price.  It enters into a swap in which it will receive the PJM market index price for each hour specified (i.e. each on-peak hour) for a 1-year term and for 100 MW per hour, and pays a fixed price for the same volume.  The customer’s swap offsets the price risk of buying power at an unknown price.  The index payments for the swap and the physical transaction cancel each other out, and the net effect is a synthetic fixed price purchase.

Market Price

   LSE
Enron
Fixed Price


Market Price
Market Price

Electrons
Electrons



PJM Pool
PJM Pool





Characteristics:

· Provides 100% protection against price risk exposure
· No Cost
· Known future price
· No benefit if price moves in your favor
· Can maintain existing physical arrangements
                                                                                             		

Swap: Blend and Extend


Description:

Off-market transaction allowing price relief from an existing locked in fixed price contract.  It combines an off-setting swap to cancel the existing fixed price contract and a longer term swap to provide a more favorable fixed price.
 
Example:

A Power Producer has 12 months remaining on a contract selling peak non-interruptible power at a fixed price of $29.00/MWh.  The contract was signed several years ago and prices have subsequently increased  (to $40.00).  The power producer would like to improve current earnings on this contract.  Enron enters into an off-setting swap that matches the remaining term and price of the existing contract.  Instead of paying Enron an upfront premium for the off-setting swap, a second, longer term (48 month), swap is entered into.  The second swap converts the index price to a more favorable fixed price ($36).  The premiums on the two swaps cancel out.  The end result provides the producer a 4 year contract at a higher price.


Power Generator
Current Fixed Price Contract
$29 MWh
Index
Index
12 month
48 month
12 months
 remaining
Premium
Premium
Enron
Swap #2
Enron
Swap #1

$29 MWh
$36 MWh




e











Characteristics:

· No Cost
· Can maintain existing physical arrangements 
· Fixed price (above pre-existing contract)
· Maintains 100% protection against price risk exposure

Fixed Profile Swap


Description:

A fixed profile swap is similar to a regular swap, as it is a financial agreement to exchange periodic payments, allowing energy users to convert an index price into a known fixed price. What differentiates a fixed profile swap is the quantity covered (or notional amount).  It is a fixed load shape rather than an even “block” over the specified time. This synthetically creates a fixed price transaction that more closely matches a load profile than a typical 5X16, without the expensive cost of load following. 

Example:
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A Retail Aggregator purchases power requirements at the PJM market index (clearing) price.  It enters into a fixed profile swap in which it will receive the PJM market index price for each hour specified in accordance with the pre-specified fixed shapes. (i.e. Week-day and week-end profiles for various temperature categories) for a 1 year term, and pays a fixed price for the same volume.  The customer’s swap offsets the price risk of buying power at an unknown price.  The profile very closely matches the actual load compared to a regular swap, where the quantity protected would be static for a 5X16 or 7X24 time frame.  The index payments for the swap and the physical transaction cancel each other out, and the net effect is a synthetic fixed price purchase.



Retail Aggregator


Market Price Enron


Fixed Price

Electrons



PJM Pool
Market Price





Characteristics:

· Provides 100% protection against price risk exposure
· No Upfront Cost
· Known future price
· No benefit if price moves in your favor
· Can maintain existing physical arrangements
· Can closely match load without load following premium

Price Indexation

Description:

Price Indexed Swaps fix the price of power to the index price of the customer’s output.  This allows the customer to pay less for power when their revenues are lower and pay more for power when their revenues are higher.  
 
Example:

A steel producer is interested in managing the margin between its power costs and revenue.  The company is concerned that market conditions could deteriorate more than expected and squeeze margins to the point of jeopardizing the annual profit plan.  To eliminate this threat, the steel producer enters into a price indexed swap with Enron to lock in the  spread between power and steel.  

Steel Producer receives difference from Enron
Fixed
Price
Steel Producer owes difference to Enron
Steel Index Price
$/Ton
Months


















Characteristics:

· Stabilize margins
· Allows customers to meet performance targets
· Maintains existing physical arrangements
· Can be structured with no upfront cost





Basis Swap

Description:

Similar to a regular swap.  Instead of exchanging a fixed price for an Index price, a basis swap is an exchange of one Index price for another Index price.

Example:

A power generator sells power at the PJM Index.  However, it wants to earn the Into Cinergy Index.  The power generator therefore enters into a basis swap in which it exchanges two floating price indices.  The basis swap is created by combining 2 regular swaps.  The power producer sells a PJM Swap and buys an Into Cinergy swap.  This results in the power producer paying the PJM price Index and receiving the Into Cinergy price Index.  To create a fair exchange a fixed premium is added to the Index with the lower market value (or subtracted from the Index with a higher market value).





Power Generator

PJM Pool

PJM Index
e
Into Cinergy
Index
PJM Index
+/- Premium

Basis
Swap











Characteristics:

· No upfront fee
· Allows repositioning of risk

Megawatt Daily Swap

Description:

You can now hedge your price exposure using Megawatt Daily swaps.  

Standard On Peak Product: Fixed Price Physical Forward (FPPF)
Customer pays fixed price, receives physical power
$30.00



Customer

Enron


Physical Power

								Properties:
	FPPF= Fixed Price Physical Forward		$30.00		FPPF = FXF + PI	
	FXF= Fixed-For-Float swap			$29.50		FXF = FPPF – PI
PI= Physical Index (receipt/delivery risk)	$    .50		PI= FPPF – FXF

Megawatt Daily Financial Swap: FXF=FPPF-PI
Customer pays fixed price, receives MWD Index
$29.50



Customer

Enron

	MWD Index



Megawatt Physical Index Swap: PI = FPPF-FXF
Customer pays MWD index, receives physical power
MWD Index + $0.50



Customer

Enron

	Physical Power



Characteristics:

· Can ease physical delivery risk
· Can ease scheduling and related physical administration
· Eases transactions in other than 50MW traded blocks
· Can financially take positions or hedge in regions without ISO published clearing prices
· Can create more liquidity in the market 
· Can transact on Enron-On-Line
Weather Derivatives -- Indexed Swaps


Description: 

Weather risk management programs are designed to protect against weather conditions adversely affecting revenues.  Degree-day swaps can provide revenue stability, while floors and caps can provide revenues to offset adverse weather conditions.  A typical contract is written in terms of cooling or heating degree-days.  This is a measure of how far the mean daily temperature deviates from 65 degrees, but can also be written in terms of max/min temperatures, rainfall, or streamflow.

Example:  

A generator would like to be guaranteed that it will receive higher prices for its power as temperatures climb (and its costs increase), but is willing to accept less for its power when temperatures fall (and most likely costs fall). Enron agrees to purchase 50MW, 5X16 from the generator for Jun/Jul/Aug a base price of $40MWh.  The swap is structured to have a trigger of 25 Cooling degree-days per day.  CDDs/d are calculated as the cumulative number of CDDs for the three-month term, divided by the number of weekdays in the period.  For every CDD /d above 25, Enron pays $1.50MWh over the base price.  For every CDD/d below 25, Enron pays $1.50 below the base price.
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Characteristics: 

· Flexible structuring to suit specific weather exposures 
· Structure can be in temperature alone (not with power purchase as above) 
· Can select triggers that impact payoffs to match exposures
· Can be structured as swaps, put and call options, and collars
· Can be structured for temperature, rainfall, streamflow, or a combination of these.










Alternative 
Pricing Structures








Cap (Call Option): To hedge power reqs.

Description:

The cap buyer has the right but not the obligation to purchase power at the specified price for the specified term.  A financial cap pays a cash settlement of the difference that the clearing price (index) exceeds the strike for a pre-specified time period.

Example:

A Load Serving Entity (LSE) pays the day ahead or real time prices, but would like to ensure a maximum energy cost, yet take advantage of the market when prices are low – “cap” their costs.  The LSE buys cap for up to 100MW, 5X16, with a strike at $50.  The LSE pays an upfront fee, and will pay the floating market index price for power when the index is below the cap strike.  If the buyer thinks the index will rise above the cap, the buyer exercises the cap (or can be structured as automatic exercise), and would pay only the cap strike price, or (financially) will be reimbursed by Enron the difference between the market price and the cap strike.

UPFRONT FEE





LSE

Enron



Floating Market Price (PJM Index)

When market price > strike,
 customer exercises option.
Enron supplies energy (physical),
Or pays customer difference between market and strike (financial)
Electrons


PJM Pool





Characteristics:

· Provides 100% protection from a rise in prices above the strike
· Guarantees worst case scenario and still maintain potential to benefit from low price environments
· Can be tailored as “disaster insurance” (high strike and low upfront premium)
· Option can be customized, i.e., daily ahead, monthly, automatic exercise, averaging 
· Can be structured physically or financially
                                                                                   

Cap (Call Option): Sold by Generator

Description:

The cap seller earns a premium for selling the right (but not the obligation) to purchase energy at the specified price for the specified term.  If the market index price exceeds the strike, the buyer will exercise, and the seller will supply the energy at the strike (physical), or pay a cash settlement of the difference that the index exceeds the strike (financial).  The generator tries to maximize the value of the asset by earning proceeds by agreeing to sell power at a cap strike. A generator selling a cap effectively is selling “dispatchable” energy.

Example:

A generator sells energy at the day ahead or real time prices.  Its implied view of the market is that prices probably won’t spike significantly for a sustained period.  The generator sells a day ahead cap for 100MWh, 5X16, struck at $60.  The generator receives an upfront premium. If prices spike up, the buyer will exercise the option, and the generator sells its energy at the cap strike.  When the market is below the strike, the generator can sell its energy at the day ahead or real time price and earn the premium from the option sold to increase its revenues.

UPFRONT FEE





Generator

Enron



Floating Market Price (PJM Index)

When market price > strike,
 Enron exercises option.
Generator supplies energy (physical),
Or pays Enron the difference between market and strike (financial)
Electrons


PJM Pool





Characteristics:

· Generator receives (market index + premium) capped at (cap strike price plus premium)
· Option can be customized, i.e., daily ahead, monthly, physical, or financial
Floor (Put Option): To hedge gen. price risk

Description:

The floor buyer has the right but not the obligation to sell power at the strike price for the specified term.  A financial floor pays a cash settlement of the difference that the clearing price (index) is below the floor strike.  A floor provides protection against falling prices. 

Example:

A generator receives the day ahead or real time prices, but would like to ensure minimum earnings, yet take advantage of the market when prices are high. The generator buys a floor for 100MW, 5X16, with a strike at $35.  The generator pays an upfront fee, and will earn the floating market index price for power when the index is above the floor strike of $35.  If/when the index falls below the floor, the buyer exercises the floor (or can be structured as automatic exercise), and would receive the floor strike price.  Or, (financially) the generator will be reimbursed by Enron the difference between the low market price and the floor strike, effectively bringing the generator back up to earning the $35 floor strike.

UPFRONT FEE





Generator

Enron



Floating Market Price (PJM Index)

When market price < strike,
Enron buys energy (physical) at strike,  Or , financially, pays customer (strike - market price).
Electrons


PJM Pool




Characteristics:

· Provides 100% protection from a fall in prices below the strike.
· Guarantees worst case scenario and still maintain potential to benefit from higher price environments
· Can be tailored as “disaster insurance” (low strike and low upfront premium)
· Option can be customized, i.e., daily ahead, monthly, automatic exercise, averaging

Dispatchable Supply Contract

Description:

A “dispatchable supply contract”, also know as a “putable forward” or “cancelable fixed”, is when a load serving entity enters into a forward power purchase contract (or financial swap) to fix his power purchase costs, and simultaneously buys a put option at a selected strike.  The option price is paid via a premium added onto the forward price.  The customer can exercise the put option whenever the spot price is below the strike price, effectively canceling the forward contract and taking advantage of low spot prices.

Example:


A LSE wishes to have the option to cancel their power purchase contract if the spot price is low.  The LSE can enter into the fixed price supply contract at $60 ($55 forward price plus $5 premium for put option), but when prices are below the predetermined put strike of $30, the purchase contract is cancelled, and the LSE can take advantage of low market prices. 

   














Characteristics:

· Can be structured with no up-front fee (higher put strikes will require fee) 
· Cost of imbedded put option financed by premium on fixed price contract or swap
· Full protection against rising prices; caps the price at which the customer buys power without cash payment
· LSE can take advantage of low price environments
· Can customize as to cancellation level, and thus premium adjustment on fixed contract/swap or up-front fee.
· In essence, LSE buys swap (or fixed price PPA) and buys put option
· Can be physical or financial

Broken Cap: Sold by Generator

Description:

A generator can achieve an index plus price by selling a cap (the right but not the obligation to purchase energy at the specified price) for only certain months, and spread those earnings over other months to achieve better than index.

Example:

For April through October, a generator enters into a broken cap.  It sells a cap for only July and August.  April, May, June, and September, it would receive index plus a spread.  The spread is the premium for selling the cap, and is thus determined by the cap’s value. During July and August, it would continue to float at index, but be subject to the maximum (cap) price.  This would be ideal for a generator whose performance is based off index, and believes the market will not significantly spike during July and August, or is content to receive up the strike price (which can be quite high, and still receive good value) for those two months.


UPFRONT FEE PAID AS SPREAD OVER INDEX





Generator

Enron



Floating Market Price (PJM Index)

When market price > strike,
 Enron exercises option.
Generator supplies energy (physical),
Or pays Enron the difference between market and strike (financial)
Electrons


PJM Pool







Characteristics:

· Generator receives above index for specific months
· Generator receives index, with maximum at cap strike for those months capped
· Option can be customized, i.e., daily ahead, monthly, physical or financial
· Allows generator to receive premium (spread over index) without having a cap over the entire term
Broken Floor: Sold by Load Serving Entity

Description:

A load serving entity (LSE) can achieve index minus pricing by selling a floor (the right but not the obligation to sell energy at the specified price) for only certain months, and then spreading those earnings over other months to achieve better than index.

Example:

For April through October, a utility enters into a broken floor.  It sells a floor for only July and August.  For April, May, June, and September, the utility pays index minus a spread.  The spread is the premium for selling the floor, and is thus determined by the floor’s value. During July and August, the utility continues to float at index, but is subject to the minimum (floor) price.  This is ideal for a load serving entity whose performance is based off index, and believes that the market will not significantly dip during July and August, or it is content to pay the strike price for its energy for those two months.

FEE PAID AS SPREAD UNDER INDEX





Load Serving Entity

Enron



Floating Market Price (PJM Index)

When market price < strike,
 Enron exercises option.
LSE takes energy at strike (physical),
Or pays Enron the difference between market and strike (financial)
Electrons


PJM Pool





Characteristics:

· LSE pays below index for specified months
· LSE pays index, with minimum at floor strike for those months under floor
· Option can be customized, i.e., daily ahead, monthly, physical or financial
· Allows LSE to receive premium (spread under index) without having a floor for the entire term

Broken Cap with Weather Component: Gen.

Description:

Weather can have a significant impact on power prices in peak periods.  As such, a generator can achieve an index plus price by a selling a cap (the right but not the obligation to purchase energy at the specified price) for only certain months (i.e. March through June and September through December to take advantage of a hotter-than-normal summer and a colder-than-normal winter).  However, should the weather be mild, prices could be weak.  Embedding a weather derivative into the broken cap structure (see broken cap product description) may help mitigate the loss of revenue due to weaker prices.

Example:

For March through June and September through December, a generator enters into a broken cap.  This allows the generator to take advantage of potential price spikes in Jan, Feb, July, and Aug, and receive index plus a premium as a price.  A weather component that pays out in mild temperature environments is incorporated as follows:  Should the temperature remain below pre-specified temperatures in July and August, and above pre-specified temperatures in January and February, the generator receives a payment.  This could be specified as heating/cooling degrees days below a strike level (a heating/cooling degree day is the difference between 65 degrees and the average for the day).  The transaction could also be structured by using specific temperatures as triggers for pre-specified payouts.  

Characteristics:

· Generator receives above index for non-capped months
· Generator receives index, with maximum at cap strike for those months capped
· Option can be customized, i.e., daily ahead, monthly, physical or financial
· Allows generator to receive premium (spread over index) without having a cap over the entire term
· Allows generator to benefit in uncapped months, even if there is no price spikes


Participating Swap: To hedge power reqs.

Description:


A Participating swap gives complete protection at a predetermined price as well as the opportunity to participate in a percentage of any beneficial move in the energy price.[image: ] Market      [image: ]  50% Participating  
Enron pays LSE
LSE pays Enron (effectively shares in 50% of benefit below strike)


Example:

A Load Serving Entity (LSE) pays the day ahead or real time prices, but would like to ensure a maximum energy cost, as well as be able to take advantage of the market when prices are low.  Since the LSE does not desire to spend premium to hedge (i.e. buy a call), they enter into a 50% participating swap for May – Oct, 5X16.  The participating swap strike will be higher than the regular swap price, but any price settlements below the strike will benefit the LSE (by 50%).  The 50% participating swap is structured by wrapping a call option for half of the volumes with a swap for the other half of the volumes.  The increased swap price finances the call premium.  

Characteristics:

· No upfront fee
· Provides 100% protection at the strike price.
· Guarantees worst-case scenario but still maintains ability to participate in a favorable price move.
· Customize percent participation by adjusting strike price
· Price is higher than regular swap price 

Participating Swap: To hedge gen. price risk

Description:


A Participating swap gives complete protection at a predetermined price as well as the opportunity to participate in a percentage of any beneficial move in the energy price.[image: ] Market      [image: ]  50% Participating  
Enron pays Generator
Generator pays Enron (effectively shares in 50% of benefit above strike)


Example:

A Generator receives the day ahead prices, but would like to ensure minimum price earnings, as well as be able to take advantage of the market when prices are high.  Since the Generator does not desire to spend premium to hedge (i.e. buy a put), it enters into a 50% participating swap for May – Oct, 5X16.  The participating swap strike will be lower than the regular swap price, but any price settlements above the strike will benefit the Generator (by 50%).  The 50% participating swap is structured by wrapping a put option for half of the volumes with a swap for the other half of the volumes.  The decreased swap price finances the put premium.  

Characteristics:

· No upfront fee
· Provides 100% protection at the strike price.
· Guarantees worst-case scenario but still maintains ability to participate in a favorable price move.
· Customize percent participation by adjusting strike price
· Price is lower than regular swap price 



Spark Spread Swap:

Description:

A spark spread swap is the exchange of an electric energy index for a fuel index, usually natural gas.  These swaps require an operating energy conversion factor, known as a heat rate, in calculating the required volume of fuel to equal the power output.

Example:

A natural gas burning power generator wants to hedge its margin between its cost of fuel and its electric power sales price.  It can execute two swaps:

1.) Buy a natural gas swap (priced at $3.50/MMBtu) and; 
2.) Sell a power swap (priced at $40.00/MWh)

The volume of the natural gas swap is determined by the heat rate of the generator.  Assuming a 10 MMbtu/MWh heat rate, this creates a price of natural gas of $35.00/MWh.  The generator locks in the difference between the fixed price of the power swap ($40.00/MWh) and the cost of gas ($35.00/MWh), or $5.00/MWh.

The two swaps can be consolidated into a cross-commodity swap in which the generator pays the power index and receives the natural gas index plus the spark spread of $5.00/MWh.   The generator is hedged against price risk for both natural gas and power.
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Collar: To hedge load

Description:

A collar designates a specific price range within which a load serving entity or end user has price protection.  It is constructed by buying a cap (set of call options) and selling a floor (set of put options).  A “costless collar” can be achieved by establishing the collar bands at strikes that result in exactly offsetting premiums (i.e. no upfront payments).  The collar band can be structured at various widths, depending on desired coverage and risk.  The cap provides protection against rising prices, and is financed by selling the floor, which limits potential to take advantage of lower prices, thus creating a band of price opportunities.

Example:

A load serving entity pays day ahead or real time prices, but would like to protect itself from large price spikes, yet gain some benefit when prices are low. The LSE executes a daily collar on 100MW, 5X16, PJM-W for July/August with a band of $75-$150.  The LSE will pay the floating market index price for power when it is within the band.  When the index is below the lower band, it pays the lower band of $75.  Above the upper band, expenses are capped at $150. Payoff



Spot Price

Characteristics:

· Provides a hedge against adverse price move at the upper band.
· Receives 100% of a price dip to the lower band.
· Can be structured with no upfront fee.
· Guarantees worst case scenario and limited upside potential.
· Can be customized: physical, financial, daily, monthly, average.                                                                      

Collar: To hedge generation price risk

Description:

A collar designates a specific price range within which a generator may sell its power.  It is constructed by buying a floor (set of put options) and selling a cap (set of call options).  A “costless collar” can be achieved by establishing the collar bands at strikes that result in exactly offsetting premiums (i.e. no upfront payments).  The collar band can be structured at various widths, depending on desired coverage and risk.  The floor provides protection against falling prices, and is financed by selling the cap, which limits upside potential, thus creating a band of price opportunities.

Example:

A generator receives the day ahead or real time prices, but would like to ensure minimum earnings, yet gain some benefit when prices are high. The generator executes a daily collar on 100MW, 5X16, PJM-W for July/August with a band of $75-$150.  The generator will earn the floating market index price for power when it is within the band.  When the index is below the lower band, the lower band of $75 is earned.  Above the upper band, earnings are capped at $150. Payoff



Spot Price


Characteristics:

· Provides a hedge against adverse price move at the lower band.
· Receives 100% of price increase to the upper band.
· Can be structured with no upfront fee.
· Guarantees worst case scenario and limited upside potential.
· Can be customized: physical, financial, daily, monthly, average.
· Option can be customized, i.e., daily ahead, monthly, automatic exercise, averaging 
Three Way Collar: To hedge load

Description:

A 3-way collar can be constructed 2 different ways for load serving entities and end users.  A regular collar designates a specific price range within which a LSE has price certainty: buying a cap and selling a floor of equal value.   In a three way, an additional option is executed, thus changing the payoff structure.  Either: 

1) The LSE sells a cap above the strike of the purchased cap.  The value obtained by the cap sale is applied to the collar band to make it more attractive. This would be executed if the implied view of the market were that prices might dip somewhat (and you want to be able to benefit from this), but not spike up above the strike of the cap that was sold.  
2) The LSE buys a floor with a strike below the floor sold in the collar.  This floor allows the LSE to take advantage of market prices lower than the strike, so the implied view would be that one believes there is a good chance that prices will dip quite low.  Adjusting the collar band to be slightly less favorable would finance this floor purchase.  

Example:
[image: ][image: ]





Costless Collar


Cap (buy):	70
Floor (sell):	35


3-Way #1

Cap (sell):	100
Cap (buy):	60
Floor (sell):	25


3-Way #2

	
Cap (buy):	80
Floor (sell):	45
Floor (buy):	25

Shaded areas are “collar”, unshaded are additional option executed to construct “3-Way”


Characteristics:

· Can enhance collar price, but give up protection in extreme high price environments
· Can buy back additional downside potential by adjusting collar levels.
· Can be structured with no upfront fee.
· Can guarantee worst-case scenario and increase upside potential.
· Can customize payoff to suit implied view of the market, and risk appetite
· Can be customized: physical, financial, daily, monthly, average, on peak, off peak
 		   	    
 


Three Way Collar: To hedge gen. price risk

Description:

A 3-way collar can be constructed 2 different ways for generators.  A regular collar designates a specific price range within which a generator may sell its power: buying a floor and selling a cap of equal value.   In a three way, an additional option is executed, thus changing the payoff structure.  Either: 

3) The generator sells a floor below the strike of the purchased floor.  The value obtained by the floor sale is applied to the collar band to make it more attractive. This would be executed if your view of the market were that prices might rise somewhat, but not drop below the sold floor strike.  
4) The generator buys a cap with a strike higher than the cap sold in the collar.  This cap allows the generator to take advantages of high price spikes, and would be financed by adjusting the collar band to be slightly less favorable.  

Example:




Costless Collar


Cap (sell):	70
Floor (buy):	35


3-Way #1


Cap (sell):	80
Floor (buy):	45
Floor (sell):	25

3-Way #2

Cap (buy):	100	
Cap (sell):	  60
Floor (buy):	  25

Shaded areas are “collar”, unshaded are additional option executed to construct “3-Way”


Characteristics:

· Can enhance collar price, but give up protection in extreme low price environments
· Can buy back additional upside potential by adjusting collar levels.
· Can be structured with no upfront fee.
· Can guarantee worst-case scenario and increase upside potential.
· Can customize payoff to suit implied view of the market, and risk appetite
· Can be customized: physical, financial, daily, monthly, average.
 

                                                                                 
                         


Accordion (Hedge generation)

Description:

An accordion is a simple variation on a collar.  Instead of a constant band as in a typical collar, the band will expand or contract toward the end of the term.

Example:

A generator receives the day ahead or real time price from the ISO.  The price floats with the index as long as it is above the minimum price or below the maximum price.   Different from the standard collar, the maximum and minimum prices will change each month in the term of the deal.  Thus, the collar band expands and narrows as the generator desires, suiting risk appetite and market view.  i.e. the collar can be narrowed to provide a protected range which may be required by operations, or specific budgets must be met. Spot Price
Payoff


narrow


expand

expand
narrow


Characteristics:

· Provides a “band” where prices are within a maximum and minimum price
· 100% benefit of a favorable price move up to the top band level
· No up-front fee
· Can customize band to different widths for different times
· Best case and worst case prices are known
· In essence, buying a put and selling a call of equal value.

Asian Call Option: LSE’s

Description:

An Asian call option or “average rate look back option” functions similarly to a regular call option, with the difference that it pays a cash settlement of the difference between its strike and the average rate for a pre-specified time period.

Example:

A load-serving entity pays the day ahead or real time price and would like to limit the maximum cost.  An average rate call option is purchased as a hedge covering the remainder of the year.  At the end of each month, the strike is compared to the average settlement price (or Megawatt Daily index).  Enron pays the purchaser any difference the average rate exceeds the strike price for the quantity covered by the call option.
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Characteristics:

· Limits worst-case scenario and still maintains benefit if prices decline.
· Protection is not for an individual spike on any given day, but the average over the selected period, typically a month.
· Do not have to exercise/notify a day ahead.  Option is automatically exercised if it is in the money, thus the term “look back”.
· Cheaper than a daily option that would make a payment for each day the market is above the strike, rather than the average.
· Price can be adjusted lower by increasing averaging period since the volatility of a longer-term average rate is less than the volatility of a shorter-term average or of spot.                                                                     

Asian Put Option: Gens.

Description:

An Asian put option (floor) or “average rate look back option” functions similarly to a regular option, with the difference that it pays a cash settlement of the difference between its strike and the average rate for a pre-specified time period:

Example:

A generator receives the day ahead or real time prices, but would like to ensure at least certain minimum revenue.  An average rate put option is purchased as a hedge covering the remainder of the year.  At the end of each month, the strike is compared to the average settlement prices (or Megawatt Daily index).  Enron pays the purchaser any difference the strike exceeds the average rate for the quantity covered by the put option.









Enron Pays
Strike Price
Average Rate
$






Characteristics:

· Guarantees worst case scenario and still maintain upside potential
· Protection is not for an individual spike down on any given day, but the average over the selected period, typically a month.
· Do not have to exercise/notify a day ahead.  Option is automatically exercised if it is in the money, thus the term “look back”.
· Cheaper than a daily option that would make a payment for each day the market is below the strike, rather than average.
· Price can be cheapened by increasing averaging period since the volatility of a longer-term average rate is less than the volatility of a shorter-term average or of spot.

Average Rate Collar

Description:

An average rate collar or “Asian Collar” is a regular collar except that settlement is made against the average of any given period.  The generator’s revenues will be guaranteed to be within the collar band.

Example:

A generator receives the day ahead or real time price, but would like to ensure a minimum revenue.  An average rate collar could be executed to hedge a portion of the exposure.  At the end of each month (or selected average period), the strikes of the collar are compared to the average prices.  Enron pays the generator any difference the strike exceeds the average rate for the quantity covered by lower band, and the generator pays Enron any difference the average exceeds the higher strike. 
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Characteristics:
 
· Can be structured as to have no up-front or low up-front premium since purchased option is financed by sale of other option
· Best and worst case hedge prices are known upfront
· Option averaging can be customized, i.e., daily, monthly, or weighted
· Some spot moves downward within band may not be taken advantage due to the average feature
· Provides price stability while allowing for some upside potential within a range customized by the generator

Reverse Tolling:

Description:

A natural gas fired generator exchanges its natural gas (in storage or purchased under contract) for power.  This allows the generator/utility to meet its power obligations while realizing maximum value in an environment where natural gas is expensive relative to power.

Example:

A gas-fired generator has contracted to buy gas at a fixed price of $5.00/ MMBtu for the winter.  An extremely cold winter sends gas prices to $7.00/MMBtu. The generator can purchase wholesale power from Enron in exchange for their gas at a savings.  The generator/utility is able to meet firm commitments to deliver power without using their generation assets.  Value in the below market gas contract can also be realized.
Nat Gas
50 MW

Generator/
Utility


Gas Supplier
Power Buyer/Load


 
$5.00
MMBtu

Nat Gas


Tariff/
Price
$45/
MWh

50 MW 
$7/
MMBtu


Enron





Fuel Costs expressed per MWH:
	Price/MWh = (Price/MMBtu) X Heat Rate X 1,000
	Price/MWh = ($7.00/1,000,000 Btu) X (11,000 Btu/kWh) X (1,000/MWh)
	Price/MWh = $77.00

Cost of generating:				Cost of Reverse Tolling:
Fuel Cost: 			$77.00		Power cost:			$45.00
Operations & Maintenance:	    2.00			  			           
Total variable costs:	 	  79.00		Total Variable Cost:		$45.00
				*add’l gain of $2.00/MMBtu on gas contract

Benefits:
Power Savings: 		$79MWh - $45MWh 		= $34MWh
Gain on Nat Gas Contract:	$7/MMBtu - $5/MMBtu 	= $2/MMBtu
                                                                   
     
Financial Curtailment

Description:

An industrial can effectively lock into a fixed cost for power at below the current forward price by agreeing to shed load.  Continuing to purchase its power from its current supplier at floating prices based at the location marginal price (LMP), the industrial enters into a financial arrangement paying a fixed price (lower than the current forward price) and receiving the LMP.  This LMP then “passes through” to the energy supplier and the industrial effectively pays the fixed energy cost.  To achieve the fixed price at lower than the market, the industrial agrees to shed load in accordance with the contract, thus canceling some or all of the original transaction.  The benefit gained will depend on the stipulations of the curtailment contract, which can be structured to match operational characteristics.  When the curtailment is called, the industrial simply reduces its power purchased from its physical supplier at the LBMP price, and the number of MW covered by the agreement with Enron is reduced as specified in the contract.

Market Price 

[image: ]
   Industrial


Fixed Price less curtailment value

Market Price (Index)


Electrons


NYISO






Example Assumptions:			Factors determining curtailment value:
Fixed price at current market:	$75		Term
Fixed price with curtailment:	$70 		Strike price
15 MW covered					Length of curtailment, number of curtailments
5 MW curtailable	at $100 strike			Notification required

Cashflows:

	 LBMP
	INFLOWS
Rec. from Enron
	OUTFLOWS
Paid to Supplier/Paid to Enron
	NET

	$50
	50 X 15MW
	<50>/<70> X 15MW
	<70> X 15MW

	$70
	70 X 15MW
	<70>/<70> X 15MW
	<70> X 15MW

	$100
	100 X 15MW
	<100>/<70> X 15MW
	<70> X 15MW

	$125
	125 X 10MW
	<125>/<70> X 10MW
	<70> X 10MW


			
                                                                           
Unit Outage Multi-Trigger Options:


Description:

A Multi-trigger option (or contingent call option) allows generators to hedge against losses if an outage or de-rate were to occur while power prices were high.  The generator can buy an option that makes payment (either physical power or cash settlement) when an outage occurs and prices are above the specified strike.

Example:

A generator wishes to reduce its risk if an outage occurs and 1.) It has bid its generation into the ISO (will be exposed to real time prices for up to 2 days for generation committed), and 2.) It may lose revenues by forgoing earnings in a high price environment.  The generator purchases a unit outage multi-trigger option, and determines the following parameters to meet its protection objectives and budget: Term, Megawatts covered, Strike price, Deductible, Percentage participation, Payout limit, Outage limit duration, Multi-unit (more than one outage before option pays off) or single unit, and, if derate is covered.  Also, the option will settle against the RT price the first 2 days, since the generator has already committed to the ISO, and day ahead thereafter.

0
Outage Event
Avg Daily Price
$138.9
$75.9
$303.5
Payout
Event
Strike = $50/MWh
SYSTEM OUTAGE AND PJM INDEX PRICE HISTORY 














Characteristics:

· Low cost alternative for protection against high cost risk of outage or derate (compared with out of the money calls)
· Structure is flexible and highly customized to meet unique needs of customer 
· Can be packaged as protection for a group of facilities or individual facility
· Can have a variable strike based on gas price
· Potential to increase revenues by selling power as firm
Straddle:

Description:

A straddle is a speculative product that is usually employed to profit from a view that power will trade in a narrow range or will break out of a trading range by a substantial margin.  A directional view is unnecessary.  
· Buying a straddle is the purchase of both a call and a put with the same strike and term.  The view is that a large move in prices will take place, but no strong opinion as to the direction of the move.
· Selling a straddle is the sale of both a call and a put with the same strike and term.  The view is that power will trade in a narrow range for the specified period of time.

Example:

A marketer feels that power prices will be very volatile in March, but has no preference as to direction.  In an attempt to profit from this view, the marketer buys a one-month straddle on 100MWh, 5X16, with the strike near the current day ahead average clearing price of $50.  The total premium on the two options is $20.00MWh, which is paid upfront.

Analysis:

Breakeven levels are $30.00 and $70.00 ($50 + or - $20). The transaction will profit if/when the average of the day ahead prices is below $30 or above $70, and will lose money when it trades within that range.  Hypothetically, if the market remains at exactly $50.00, neither option will be exercised, and the full option premium is lost.  When the market trades higher/lower than $50, the call/put will be exercised.   The potential gain is theoretically unlimited, and the potential loss is limited to the premium paid.

Characteristics:

· The upfront premium will be greater the longer the time to expiry and the higher the implied volatility (and vice versa).
· Provides a method to profit from a volatility-based view as opposed to a directional view.
· A short straddle position has a fixed maximum potential gain (the premium) and unlimited loss potential; as such, the position should be closely monitored in the event defensive action needs be taken.
· Long straddle position has unlimited potential gain and a fixed maximum potential loss (the premium). 

Strangle:

Description:

A strangle is a speculative product that is usually employed to profit from a view that power will trade in a range or will break out of a trading range by a substantial margin.  A directional view is unnecessary.  
· Buying a strangle is the purchase of a call and a put, both with out-of-the-money strikes and the same term.  The view is that a large move in prices will take place, but no strong opinion as to the move’s direction
· Selling a strangle is the sale of a call and a put, both with the out-of-the-money strikes and the same term.  The view is that power will range trade for the specific period of time.

Example:

A marketer feels that power prices will trade within a range in June.  In an attempt to profit from this view, he sells a one-month strangle on 100MWh, 5X16, with the strikes at $50(put) and $75(call), assuming the at-the-money swap is at $60. The total premium earned on the two options is $7.00MWh, which would be received upfront.

Analysis:

Breakeven levels are $43.00 and $82.00 ($50 – $7 /$75 + $7). The transaction will profit if/when the average of the day ahead prices is between $43 and $82, and will lose money when it trades below $43 or above $82.  If the market remains between the strikes, neither option is exercised, and the full option premium is retained.  When the market trades higher/lower than the strikes, the call/put would be exercised.   The potential loss is theoretically unlimited, and thus the position should be closely monitored, and defensive action should be prepared if necessary.

Characteristics:

· The upfront premium will be greater the longer the time to expiry, the higher the implied volatility, and the closer the strike is to current ATM swap price (and vice versa).
· A method to profit from a volatility-based view as opposed to a directional view.
· A short strangle position has a fixed maximum potential gain (the premium) and unlimited loss potential; as such, the position should be closely monitored in the event defensive action need be taken.
· A long strangle position has unlimited potential gain and a fixed maximum potential loss (the premium). 
· The premium for a strangle will be less than for a straddle, but there is a much higher probability that the seller of a strangle will keep the whole premium.












Generation

Onsite Generation

Description:

Onsite Generation allows the customer to meet part or all of its power needs through self generation.  The customer builds and owns the generation facility.  This saves the customer of having to buy high priced power from the market.  If desired by the customer, Enron can optimize the management of the plant.  When used as a supplement to receiving power from a utility, onsite generation can reduce the demand charges incorporated in utility rates providing significant savings.  Suitable for customers with large power needs, such as industrials or load serving entities, that can realize the economies of owning a plant.  Turbines can be single cycle or combined cycle.  Combined cycle generation is more efficient.  Various energy sources can be used for fuel by turbines.  The turbines provided here are natural gas fired turbines.  The costs for several turbines are provided on the next few pages.

Example 1:

An industrial factory expands production in a transmission constrained area.  It expects to require an additional 25 MW of capacity.  The customer expects market prices to average $50 MWh.  
Instead of buying through the market, the customer looks for other options.  It decides to construct a 29 MW LM-2500 single cycle plant after determining that economics are favorable.  The expected energy costs from the plant average $45 MWh.

Example 2:

An industrial company expands its product line.  It expects an increase in demand to around 350 MW.  The industrialist decides to self generate the necessary power and constructs a 351 MW combined cycle W501D5A power plant.  With gas prices near $3.00, the power from the W501D5A turbines costs about $35.00 MWh.

Characteristics:

· Secure Power Supply: Firm Power
· Potential to profit by selling excess power into market
· Turn-off option: Can buy power from market when market prices are lower than onsite generation costs
· Possibility to avoid utility tariffs





Onsite Generation


LM-2500 Single Cycle Turbine: 29 MW
	
	
	
	
	
	

	Plant Attributes
	
	
	Assumptions

	
	Plant Type SC=1, CC=0
	1
	
	Annual Interest Rate
	8%

	
	Output (MW)
	29
	
	Gas Cost
	$3.00

	
	Heat Rate (HHV) Btu/kW
	10170
	
	Plant Life
	30

	
	Gas Required - 100% load mmBtu.hr
	295
	
	Annual Operating hours
	8,000

	
	Operating hours per year
	8000
	
	Electric Interconnection
	$1,000,000

	
	Major Maintenance Interval - Hours
	11,000
	
	Gas Interconnection
	$250,000

	
	Major Maintenance Accrual per MWh
	$3.00
	
	
	

	
	Annual Interest Rate
	8%
	
	
	

	
	Gas Cost
	$3.00
	
	
	

	
	Plant Life
	                30 
	
	
	

	
	
	
	
	
	

	Initial Site Related Cost
	
	
	
	

	
	Turnkey Plant Construction Cost
	$22,196,413
	
	
	

	
	Electrical Interconnection 
	$1,000,000
	
	
	

	
	Gas Interconnection
	$250,000
	
	
	

	
	Total
	$23,446,413
	
	
	

	
	
	
	
	
	

	Annual Site Related Costs
	
	
	
	

	
	Annual O&M Costs - Fixed & VOM (non fuel)
	$500,000
	
	
	

	
	
	
	
	
	

	Major Maintenance Costs
	
	
	
	

	
	Accrual Per Year
	$696,000
	
	
	

	
	
	
	
	
	

	Local Utility Services
	
	
	
	

	
	Backup Power Services
	 
	
	
	

	
	Load Balancing Services
	 
	
	
	

	
	
	
	
	
	

	Total Costs
	
	
	
	

	
	Annualized Initial Site Related Costs
	$2,082,685
	
	
	

	
	Annual Site Related Costs
	$500,000
	
	
	

	
	Annual Major Maintenance Accrual
	$696,000
	
	
	

	
	Annual Gas Cost
	$7,078,320
	
	
	

	
	Total
	$10,357,005
	
	
	

	
	
	
	
	
	

	Cost per MWh
	$44.64
	
	
	





Onsite Generation


LM-2500 Combined Cycle Turbine: 40 MW
	
	
	
	
	
	

	Plant Attributes
	
	
	Assumptions

	
	Plant Type SC=1, CC=0
	0
	
	Annual Interest Rate
	8%

	
	Output (MW)
	40
	
	Gas Cost
	$3.00

	
	Heat Rate (HHV) Btu/kW
	7423
	
	Plant Life
	30

	
	Gas Required - 100% load mmBtu.hr
	299
	
	Annual Operating hours
	8,000

	
	Operating hours per year
	8000
	
	Electric Interconnection
	$1,000,000

	
	Major Maintenance Interval – Hours
	11,000
	
	Gas Interconnection
	$250,000

	
	Major Maintenance Accrual per MWh
	$2.25
	
	
	

	
	Annual Interest Rate
	8%
	
	
	

	
	Gas Cost
	$3.00
	
	
	

	
	Plant Life
	                30 
	
	
	

	
	
	
	
	
	

	Initial Site Related Cost
	
	
	
	

	
	Turnkey Plant Construction Cost
	$34,600,000
	
	
	

	
	Electrical Interconnection 
	$1,000,000
	
	
	

	
	Gas Interconnection
	$250,000
	
	
	

	
	Total
	$35,850,000
	
	
	

	
	
	
	
	
	

	Annual Site Related Costs
	
	
	
	

	
	Annual O&M Costs - Fixed & VOM (non fuel)
	$1,613,360
	
	
	

	
	
	
	
	
	

	Major Maintenance Costs
	
	
	
	

	
	Accrual Per Year
	$726,012
	
	
	

	
	
	
	
	
	

	Local Utility Services
	
	
	
	

	
	Backup Power Services
	 
	
	
	

	
	Load Balancing Services
	 
	
	
	

	
	
	
	
	
	

	Total Costs
	
	
	
	

	
	Annualized Initial Site Related Costs
	$3,184,463
	
	
	

	
	Annual Site Related Costs
	$1,613,360
	
	
	

	
	Annual Major Maintenance Accrual
	$726,012
	
	
	

	
	Annual Gas Cost
	$7,185,583
	
	
	

	
	Total
	$12,709,418
	
	
	

	
	
	
	
	
	

	Cost per MWh
	$39.39
	
	
	





Onsite Generation


LM-6000 Single Cycle Turbine: 43 MW
	
	
	
	
	
	

	Plant Attributes
	
	
	Assumptions

	
	Plant Type SC=1, CC=0
	1
	
	Annual Interest Rate
	8%

	
	Output (MW)
	43
	
	Gas Cost
	$3.00

	
	Heat Rate (HHV) Btu/kW
	9393
	
	Plant Life
	30

	
	Gas Required - 100% load mmBtu.hr
	400
	
	Annual Operating hours
	8,000

	
	Operating hours per year
	8000
	
	Electric Interconnection
	$1,000,000

	
	Major Maintenance Interval – Hours
	11,000
	
	Gas Interconnection
	$250,000

	
	Major Maintenance Accrual per MWh
	$3.00
	
	
	

	
	Annual Interest Rate
	8%
	
	
	

	
	Gas Cost
	$3.00
	
	
	

	
	Plant Life
	                30 
	
	
	

	
	
	
	
	
	

	Initial Site Related Cost
	
	
	
	

	
	Turnkey Plant Construction Cost
	$25,400,000
	
	
	

	
	Electrical Interconnection 
	$1,000,000
	
	
	

	
	Gas Interconnection
	$250,000
	
	
	

	
	Total
	$26,650,000
	
	
	

	
	
	
	
	
	

	Annual Site Related Costs
	
	
	
	

	
	Annual O&M Costs - Fixed & VOM (non fuel)
	$500,000
	
	
	

	
	
	
	
	
	

	Major Maintenance Costs
	
	
	
	

	
	Accrual Per Year
	$1,021,368
	
	
	

	
	
	
	
	
	

	Local Utility Services
	
	
	
	

	
	Backup Power Services
	 
	
	
	

	
	Load Balancing Services
	 
	
	
	

	
	
	
	
	
	

	Total Costs
	
	
	
	

	
	Annualized Initial Site Related Costs
	$2,367,251
	
	
	

	
	Annual Site Related Costs
	$500,000
	
	
	

	
	Annual Major Maintenance Accrual
	$1,021,368
	
	
	

	
	Annual Gas Cost
	$9,593,710
	
	
	

	
	Total
	$13,482,329
	
	
	

	
	
	
	
	
	

	Cost per MWh
	$39.60
	
	
	





Onsite Generation


LM-6000 Combined Cycle Turbine: 59 MW
	
	
	
	
	
	

	Plant Attributes
	
	
	Assumptions

	
	Plant Type SC=1, CC=0
	0
	
	Annual Interest Rate
	8%

	
	Output (MW)
	59
	
	Gas Cost
	$3.00

	
	Heat Rate (HHV) Btu/kW
	7501
	
	Plant Life
	30

	
	Gas Required - 100% load mmBtu.hr
	446
	
	Annual Operating hours
	8,000

	
	Operating hours per year
	8000
	
	Electric Interconnection
	$1,000,000

	
	Major Maintenance Interval – Hours
	11,000
	
	Gas Interconnection
	$250,000

	
	Major Maintenance Accrual per MWh
	$2.25
	
	
	

	
	Annual Interest Rate
	8%
	
	
	

	
	Gas Cost
	$3.00
	
	
	

	
	Plant Life
	                30 
	
	
	

	
	
	
	
	
	

	Initial Site Related Cost
	
	
	
	

	
	Turnkey Plant Construction Cost
	$43,200,000
	
	
	

	
	Electrical Interconnection 
	$1,000,000
	
	
	

	
	Gas Interconnection
	$250,000
	
	
	

	
	Total
	$44,450,000
	
	
	

	
	
	
	
	
	

	Annual Site Related Costs
	
	
	
	

	
	Annual O&M Costs - Fixed & VOM (non fuel)
	$2,379,040
	
	
	

	
	
	
	
	
	

	Major Maintenance Costs
	
	
	
	

	
	Accrual Per Year
	$1,070,568
	
	
	

	
	
	
	
	
	

	Local Utility Services
	
	
	
	

	
	Backup Power Services
	 
	
	
	

	
	Load Balancing Services
	 
	
	
	

	
	
	
	
	
	

	Total Costs
	
	
	
	

	
	Annualized Initial Site Related Costs
	$3,948,379
	
	
	

	
	Annual Site Related Costs
	$2,379,040
	
	
	

	
	Annual Major Maintenance Accrual
	$1,070,568
	
	
	

	
	Annual Gas Cost
	$10,707,107
	
	
	

	
	Total
	$18,105,095
	
	
	

	
	
	
	
	
	

	Cost per MWh
	$38.05
	
	
	





Onsite Generation


Frame 6FA Single Cycle Turbine: 68 MW
	
	
	
	
	
	

	Plant Attributes
	
	
	Assumptions

	
	Plant Type SC=1, CC=0
	1
	
	Annual Interest Rate
	8%

	
	Output (MW)
	68
	
	Gas Cost
	$3.00

	
	Heat Rate (HHV) Btu/kW
	11404
	
	Plant Life
	30

	
	Gas Required - 100% load mmBtu.hr
	774
	
	Annual Operating hours
	7,000

	
	Number of Starts per year
	100
	
	Number of Starts
	100

	
	Operating hours per year
	7000
	
	Electric Interconnection
	$1,000,000

	
	Major Maintenance Interval – Hours
	48,000
	
	Gas Interconnection
	$250,000

	
	Major Maintenance Accrual per start
	$1,000
	
	
	

	
	Major Maintenance Accrual per MWh
	$1.25
	
	
	

	
	Annual Interest Rate
	8%
	
	
	

	
	Gas Cost
	$3.00
	
	
	

	
	Plant Life
	                30 
	
	
	

	
	
	
	
	
	

	Initial Site Related Cost
	
	
	
	

	
	Turnkey Plant Construction Cost
	$35,910,000
	
	
	

	
	Electrical Interconnection 
	$1,000,000
	
	
	

	
	Gas Interconnection
	$250,000
	
	
	

	
	Total
	$37,160,000
	
	
	

	
	
	
	
	
	

	Annual Site Related Costs
	
	
	
	

	
	Annual O&M Costs - Fixed & VOM (non fuel)
	$500,000
	
	
	

	
	
	
	
	
	

	Major Maintenance Costs
	
	
	
	

	
	Accrual Per Year
	$694,151
	
	
	

	
	
	
	
	
	

	Local Utility Services
	
	
	
	

	
	Backup Power Services
	 
	
	
	

	
	Load Balancing Services
	 
	
	
	

	
	
	
	
	
	

	Total Costs
	
	
	
	

	
	Annualized Initial Site Related Costs
	$3,300,827
	
	
	

	
	Annual Site Related Costs
	$500,000
	
	
	

	
	Annual Major Maintenance Accrual
	$694,151
	
	
	

	
	Annual Gas Cost
	$16,261,682
	
	
	

	
	Total
	$20,756,661
	
	
	

	
	
	
	
	
	

	Cost per MWh
	$43.67
	
	
	




Onsite Generation


Frame 6FA Combined Cycle Turbine: 103 MW
	
	
	
	
	
	

	Plant Attributes
	
	
	Assumptions

	
	Plant Type SC=1, CC=0
	0
	
	Annual Interest Rate
	8%

	
	Output (MW)
	103
	
	Gas Cost
	$3.00

	
	Heat Rate (HHV) Btu/kW
	7559
	
	Plant Life
	30

	
	Gas Required - 100% load mmBtu.hr
	775
	
	Annual Operating hours
	7,000

	
	Number of Starts per year
	100
	
	Number of Starts
	100

	
	Operating hours per year
	7000
	
	Electric Interconnection
	$1,000,000

	
	Major Maintenance Interval – Hours
	48,000
	
	Gas Interconnection
	$250,000

	
	Major Maintenance Accrual per start
	$1,000
	
	
	

	
	Major Maintenance Accrual per MWh
	$0.90
	
	
	

	
	Annual Interest Rate
	8%
	
	
	

	
	Gas Cost
	$3.00
	
	
	

	
	Plant Life
	                30 
	
	
	

	
	
	
	
	
	

	Initial Site Related Cost
	
	
	
	

	
	Turnkey Plant Construction Cost
	$61,500,000
	
	
	

	
	Electrical Interconnection 
	$1,000,000
	
	
	

	
	Gas Interconnection
	$250,000
	
	
	

	
	Total
	$62,750,000
	
	
	

	
	
	
	
	
	

	Annual Site Related Costs
	
	
	
	

	
	Annual O&M Costs - Fixed & VOM (non fuel)
	$3,590,160
	
	
	

	
	
	
	
	
	

	Major Maintenance Costs
	
	
	
	

	
	Accrual Per Year
	$746,229
	
	
	

	
	
	
	
	
	

	Local Utility Services
	
	
	
	

	
	Backup Power Services
	 
	
	
	

	
	Load Balancing Services
	 
	
	
	

	
	
	
	
	
	

	Total Costs
	
	
	
	

	
	Annualized Initial Site Related Costs
	$5,573,921
	
	
	

	
	Annual Site Related Costs
	$3,590,160
	
	
	

	
	Annual Major Maintenance Accrual
	$746,229
	
	
	

	
	Annual Gas Cost
	$16,282,812
	
	
	

	
	Total
	$26,193,122
	
	
	

	
	
	
	
	
	

	Cost per MWh
	$36.48
	
	
	




Onsite Generation


Frame 7FA Combined Cycle Turbine: 509 MW
	
	
	
	
	
	

	Plant Attributes
	
	
	Assumptions

	
	Plant Type SC=1, CC=0
	0
	
	Annual Interest Rate
	8%

	
	Output (MW)
	509
	
	Gas Cost
	$3.00

	
	Heat Rate (HHV) Btu/kW
	7028
	
	Plant Life
	30

	
	Gas Required - 100% load mmBtu.hr
	3575
	
	Annual Operating hours
	7,000

	
	Number of Starts per year
	100
	
	Number of Starts
	100

	
	Operating hours per year
	7000
	
	Electric Interconnection
	$1,000,000

	
	Major Maintenance Interval – Hours
	48,000
	
	Gas Interconnection
	$250,000

	
	Major Maintenance Accrual per start
	$1,500
	
	
	

	
	Major Maintenance Accrual per MWh
	$0.90
	
	
	

	
	Annual Interest Rate
	8%
	
	
	

	
	Gas Cost
	$3.00
	
	
	

	
	Plant Life
	                  30 
	
	
	

	
	
	
	
	
	

	Initial Site Related Cost
	
	
	
	

	
	Turnkey Plant Construction Cost
	$221,600,000
	
	
	

	
	Electrical Interconnection 
	$1,000,000
	
	
	

	
	Gas Interconnection
	$250,000
	
	
	

	
	Total
	$222,850,000
	
	
	

	
	
	
	
	
	

	Annual Site Related Costs
	
	
	
	

	
	Annual O&M Costs - Fixed & VOM (non fuel)
	$17,804,745
	
	
	

	
	
	
	
	
	

	Major Maintenance Costs
	
	
	
	

	
	Accrual Per Year
	$3,354,854
	
	
	

	
	
	
	
	
	

	Local Utility Services
	
	
	
	

	
	Backup Power Services
	 
	
	
	

	
	Load Balancing Services
	 
	
	
	

	
	
	
	
	
	

	Total Costs
	
	
	
	

	
	Annualized Initial Site Related Costs
	$19,795,194
	
	
	

	
	Annual Site Related Costs
	$17,804,745
	
	
	

	
	Annual Major Maintenance Accrual
	$3,354,854
	
	
	

	
	Annual Gas Cost
	$75,079,049
	
	
	

	
	Total
	$116,033,841
	
	
	

	
	
	
	
	
	

	Cost per MWh
	$32.59
	
	
	




Onsite Generation


W501D5A Combined Cycle Turbine: 351 MW
	
	
	
	
	
	

	Plant Attributes
	
	
	Assumptions

	
	Plant Type SC=1, CC=0
	0
	
	Annual Interest Rate
	8%

	
	Output (MW)
	351
	
	Gas Cost
	$3.00

	
	Heat Rate (HHV) Btu/kW
	7609
	
	Plant Life
	30

	
	Gas Required - 100% load mmBtu.hr
	2671
	
	Annual Operating hours
	7,000

	
	Number of Starts per year
	100
	
	Number of Starts
	100

	
	Operating hours per year
	7000
	
	Electric Interconnection
	$1,000,000

	
	Major Maintenance Interval - Hours
	48,000
	
	Gas Interconnection
	$250,000

	
	Major Maintenance Accrual per start
	$1,000
	
	
	

	
	Major Maintenance Accrual per MWh
	$0.90
	
	
	

	
	Annual Interest Rate
	8%
	
	
	

	
	Gas Cost
	$3.00
	
	
	

	
	Plant Life
	                  30 
	
	
	

	
	
	
	
	
	

	Initial Site Related Cost
	
	
	
	

	
	Turnkey Plant Construction Cost
	$158,000,000
	
	
	

	
	Electrical Interconnection 
	$1,000,000
	
	
	

	
	Gas Interconnection
	$250,000
	
	
	

	
	Total
	$159,250,000
	
	
	

	
	
	
	
	
	

	Annual Site Related Costs
	
	
	
	

	
	Annual O&M Costs - Fixed & VOM (non fuel)
	$12,287,660
	
	
	

	
	
	
	
	
	

	Major Maintenance Costs
	
	
	
	

	
	Accrual Per Year
	$2,311,779
	
	
	

	
	
	
	
	
	

	Local Utility Services
	
	
	
	

	
	Backup Power Services
	 
	
	
	

	
	Load Balancing Services
	 
	
	
	

	
	
	
	
	
	

	Total Costs
	
	
	
	

	
	Annualized Initial Site Related Costs
	$14,145,769
	
	
	

	
	Annual Site Related Costs
	$12,287,660
	
	
	

	
	Annual Major Maintenance Accrual
	$2,311,779
	
	
	

	
	Annual Gas Cost
	$56,098,083
	
	
	

	
	Total
	$84,843,291
	
	
	

	
	
	
	
	
	

	Cost per MWh
	$34.52
	
	
	






Asset Management


Description:

Enron agrees to manage the economic dispatch of all or some of a company’s energy assets with the goal of optimizing the returns generated by those assets.  The term of the agreement can be just a few months or several years.  Asset management allows customers to capture more value from their assets through Enron’s trading capabilities.  This can be particularly valuable to customers that do not have the trading and marketing resources, systems, and market exposure needed to truly maximize the value of their energy assets.  Asset management deals have two main forms:  
1) The customer can receive from Enron stable predictable cash flows in the form of an upfront payment, a series of annual payments, or fixed price energy.  In this case the customer does not share in any upside potential and thus faces no price risk.  
2) A sharing arrangement based on the returns Enron is able to generate.  In this case the customer might participate in the day-to-day transactions associated with the asset(s) incorporating his own operational needs (native load requirement, swing gas needs, desire to (or not to) manage risk, etc.)  The amount of involvement that a customer retains can be negotiated based on the company’s needs, capabilities, and the nature of the asset(s).  Under this arrangement the customer retains final decision making authority.  They are allowed to transact with third parties and end the agreement with Enron at any time.  In addition the customer pays Enron a monthly fee for its services.  However, the customer has unlimited upside potential, but faces price risk.  

Example 1:

Customer confers to Enron certain rights and responsibilities regarding the optimization of its assets, which might include generation capacity,  physical contracts, and transmission.  The customer enters into a shared benefit mechanism in which the customer gets a portion of the trading value that Enron is able to extract. 
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Synthetic
Generation

Synthetic Power Plant

Description:

As an alternative to building new generation a customer can attain the benefits of owning generation through a synthetic power plant.  Synthetic Power Plants are structured with heat rate calls and fuel index swaps to mimic the costs of operation of power plants ranging from baseload facilities to peakers.  

Example:

A load serving entity contemplates constructing a 500 MW power plant with heat rate of 6800 Btu/KWh.  The utility decides to enter into a synthetic power plant offered by Enron of equivalent size and heat rate. 

	Sample Combined Cycle Ownership Economics

	Capital Cost of New Plant (500 MW)
	$575/KW

	Heat Rate of New Plant
	6800 Btu/KWh

	Price of Natural Gas – 20 year strip
	$4.50/ mmBtu

	Residual Value of Plant in 20 years
	$250/ KW

	Weighted Average Cost of Capital
	9%

	
	

		Energy Cost
	6.8 x delivered gas

		Demand Charge
	$5.00/ KW-m

		Fixed O&M
	$2.00/ KW-m

		Variable O&M
	$1.00/ KW-m

	
	

		Total Demand Charge	
	$8.00/ KW-m

	
	

	Synthetic Plant Structure

	Expected Demand Charge: $6.00 - $7.00/ KW-m

	Energy Charge: 6.8 x delivered gas


	
Enron Synthetic Plant: 10%-25% Savings

Characteristics:

· Immediate start date
· Minimize volatile pricing associated with spot merchant power markets and control power costs over the long term
· Energy is firm: energy is sold on a firm basis that is not contingent on a unit running
· Optimally sized: can achieve optimal power supply irrespective of plant build economics
· Potential for no financing required: pay as you go without any capital upfront
· No unforeseen operational costs: avoid both operation and maintenance costs
· No unforeseen liabilities: avoid potential environmental and safety liabilities
· No property taxes: avoid costly property tax assessment
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