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[bookmark: __RefHeading___Toc513369032]Asset Management:
     Tap into Enron’s trading expertise
					

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 a just a few months or several years.  In exchange, Enron will provide stable predictable cash flows in the form of an upfront payment, a series of annual payments, fixed price energy or a shared benefit based on the returns Enron is able to generate.  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 resources, systems, and market exposure needed to truly maximize the value of their energy assets.

Example:

· Customer confers to Enron certain rights and responsibilities regarding the optimization of its assets, which might include generation capacity, pipeline capacity, physical contracts, transmission, and gas storage rights.  Enron will then make a payment(s) to the customer based on the pre-arranged terms. A sharing mechanism can be set up in which the customer gets a portion of the trading value that Enron is able to extract.  In some structures, 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).

              

[bookmark: __RefHeading___Toc513369033] Cap (Call Option):
			    To hedge power requirements

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. 
                                                                                   

            Floor (Put Option):
				  To hedge generation 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





Enron
Generator




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 
                                                                                
            		
[bookmark: __RefHeading___Toc513369034]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:
[image: ][image: ]



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:
An end user purchases power requirements 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
                                                                                             		
[bookmark: __RefHeading___Toc513369035]Participating Swap:
			To hedge power requirements

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 


[bookmark: __RefHeading___Toc513369036]Dispatchable Supply Contract



Description:

A “dispatchable supply contract”, also know as a “putable forward” 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


                                                            

 
[bookmark: __RefHeading___Toc513369037]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 OVER 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



[bookmark: __RefHeading___Toc513369038]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.
 
                                                                      

[bookmark: __RefHeading___Toc513369039]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
 		   	    
  
[bookmark: __RefHeading___Toc513369040]Average Rate Look Back Call Option:
				(For load serving entities)

Description:

An average rate call 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.

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.

                                                                     

[bookmark: __RefHeading___Toc513369041] 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
                                                                   
[bookmark: __RefHeading___Toc513369042]  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


			
                                                                           

[bookmark: __RefHeading___Toc513369043]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.


Natural 
Gas


Power Generator

Gas
Swap

Electric
Energy

Power Index 
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Electrons
Gas Index 
Molecules
Power
Swap
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