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RECOMMENDATION

After extended analysis of the battery expansion option in the Eland 1 & 2 contracts, OPA does 
not object to the Board's approval of these terms, or the management exercising those terms.

This is an addendum to the original OPA report on this procurement, to address the cost-benefit 
and reliability benefit of the battery expansions described further below.

If approved, these new facilities will not replace the coastal power plants now using ocean 
cooling. In fact, it is because the energy and reactive power at coastal plants will have to be 
replaced that Eland is less risky. At this time and in this context, the battery expansions are a 
reasonable cost for what amounts to a commercial demonstration of new automated controls 
and measures of performance.

DISCUSSION

1. The Pricing Effects of the 50 MW Battery Expansion

Department of Water & Power (DWP) intends to execute the battery expansion option in the 
first 90 days of these contracts, adding 50 mega-watts (MW) of battery to Eland 1 and 50 MW of 
battery to Eland 2 for a total of 300 MW of battery. These batteries will be adjacent to what is 
likely to be up to 600MW of solar facilities. (The exact amount is to be determined by the seller.) 
All expected energy from all facilities will be sold after commercial operation begins at a full 
contract price of $39.62 per mega-watt hour (MWH).
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For comparison, in 2017 the bidder's solar price for 200MW for Eland 1 and 200MW for Eland 2 
was $25.58/MWH over a 30 year contract. The bid was $29.11/MWH over a 25 year contract for 
just Eland 1. The bidder's battery bid for 100MW for Eland 1 and 100MW for Eland 2 was 
$43.93. Because 8 Minute Energy has prevailed in so many consecutive solicitations, OPA 
believes it is appropriate to disclose these bids, which were updated and changed over time. 
Several important changes discussed below have affected the negotiated outcome.

The economic value of the battery expansion is the least advantageous feature in these contracts 
for ratepayers. The full contract price without the expansion is $32.97/MWH for both contracts. 
Using the Eland 1 bid of $29.11/MWH, the additional lifecycle revenue estimate from the 
higher $39.62/MWH price is $92.5 million, based on the volume of MWH offered in the bid, or 
$3.9 million per year. The equivalent per year solar cost, using the higher, estimated contract 
volumes, would add an estimated $6.1 million, or $5.2 million after adjusting down for the 
lower battery price achieved by combining solar and battery energy. Higher total costs will 
result if the energy can be expanded up to a threshold of 120%. Lower unit costs will result 
beyond 120% or below 80%. All these estimates will be doubled because there are two 
contracts. 1

An equivalent way of expressing the unit cost differences are that the battery is $7.39/MWH 
above the lowest bid solar price if there is no expansion, and $14.04/MWH above that level 
with the expansion.2 These are differences that could signify a lack of robust competition for a 
combined solar and storage project. However, there are offsetting price reductions below the 
bid level, as well as an element of innovation in the standards and operational controls. Battery 
performance that degrades mildly or fails more sharply will lower solar prices by $27.00/MWH 
(small miss below 97% availability) and $18.00/MWH (larger miss below 85% availability), 
respectively. This protects ratepayers from paying too much for solar if the intended battery 
benefits do not execute as planned (97% of the time). Resulting prices could drop, in some 
periods of measured non-delivery, to $12.62/MWH or $21.62/MWH, respectively.

If one examines only the extra costs of the extra megawatt hours in the contract with the battery 
expansion, that expansion costs approximately $79.61/MWH.3 This price is called "implied' 
"effective" because it assigns extra battery expansion costs only to the additional energy 
offered. This is a harsh test, and a starting point for analysis of alternative sub-components of 
transmission service that are supported by the battery. This marginal energy value is lowered by 
attributing value to: 1) the avoided cost of capacity from a 50MW peaking generation unit 
("peaker") needed to ramp up aggressively and serve load as the sun sets (lowered to

or

1 For simplicity, OPA has not reduced these numbers for Glendale's share (12%) of Eland 1.
The contract price $39.64/MWH (expansion) minus the lowest 2017 bid for two 200MW solar projects of 

$25.58/MWH equals $14.04/MWH. The contract price $32.97/MWH (no expansion) minus the lowest bid 
for two 200MW solar projects of $25.58/MWH equals $7.39/MWH.
3 This was derived from $290M divided by 3.65 million MWH.
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$51.23/MWH)4, and 2) the avoided cost of reactive power needed to ensure energy delivers at 
the point of interconnection (lowered to $45.80/MWH). Either of these outcomes are below 
geothermal generation costs that can dispatch well beyond the 4 hours of batteries. Most 
utilities would obtain their reactive power from a gas-fired peaking unit, and thus only one of 
these two avoided costs above would be applicable. OPA is providing both to indicate the cost, 
while it appears high ($79.61/MWH), is in a more reasonable range when other transmission
supporting attributes of the extra battery are considered.

One significant difference between OPA's and DWP's evaluation of this issue is the size of the 
avoided peaker. OPA scales the capacity to the size of the 50MW battery expansion ($103M 
lifecycle cost), and DWP sizes it to the full 150MW ($273M lifecycle cost) to arrive at an adjusted 
price estimate of $25.17/MWH. This 150MW peaker is half of the 300MW of batteries with both 
contracts exercising battery expansion. Doubling this for each contract would back-up the 4 
hour batteries entirely. OPA's approach was to look at each contract separately because each 
contract has its own battery expansion decision. In OPA's opinion, the $92M of added costs 
(above the 2017 bid) for Eland 1 are roughly the same magnitude as a 50MW peaking unit 
($103M).

2. Contextual Factors To Consider In Authorizing the Battery Expansion Provisions

For many reasons OPA advises the Board that the Eland outcome is particularly unsuited to 
repetition. It is an experiment until some operating history is in hand. These reasons include: 1) 
a repeated winner concentrating counter-party risk, 2) a bigger volume of solar energy that was 
not put out to bid, 3) the current ITC limits, 4) the current posture of the NREL study and long 
term transmission plans, and 5) the experimental nature of the controls and standards that will 
be evolved from this project.

8 Minute Energy was the only bidder proximate to the Barren Ridge sub-station. Both OPA and 
DWP have referenced prices at other sites to evaluate the competitiveness of the Eland prices. 
OPA has never observed a competitive process for long term resources that yields the same 
winner so many times in a row.

DWP rationally seeks to maximize the value of its sunk investment in the new Barren Ridge line 
and this sub-station by exploring how much solar can be delivered through these new fixed cost 
transmission facilities. The commercial techniques and development of operational "modes" of 
battery operation is taking place in a manner that manages commercial risks well, and is located 
in a place that is unlikely to produce reduced reliability because other generators closer to load 
are able to respond if needed.

4 This excludes gas interconnection costs, which can be substantial.
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The DWP plans a static var compensator (SVC) project at the Barren Ridge Substation to be 
constructed in advance of full Eland construction. As its SVC project matured in 2019, it made 
possible DWP's requests for proposals up to 400MW from the initial request of 200MW in 2017.

The combined Eland 1 and 2 battery size, without expansion, would be half of the 400MW that 
DWP sought, which was the limit it expected would fit with the SVC completed. These 
contracts will allow the seller to optimize costs: they may build up to 600MW of solar.5 By 
exercising battery expansion options, the total battery for both sites will be 300MW, or half of 
that higher solar quantity. In essence, DWP is betting that battery prices will not be lower later, and 
expanding the amount it is buying now. This commitment is integral to the trade-offs in these long
term contracts, should the seller stay in place the entire term. OPA perceives a risk that DWP 
will find itself owning more expensive batteries in a default on the debt that could come early. 
In that scenario, DWP would be managing obsolescence of the technology with a higher 
quantity of installed batteries. In that case, deferring 50 MW would have been a better choice, 
particularly if price improvements continue to mimic solar's cost improvements.

The expiration and coverage of the Investment Tax Credits (ITC) support in part DWP's 
evaluation of this opportunity. Right now, ITC expiration creates a "cliff" that stimulates deals 
to close in time to capture some of these development savings for ratepayers. The ITC is also 
unavailable for a stand-alone battery at this time. For that reason, the batteries may only be 
charged from Eland 1 and 2 solar for the first five years. All else being equal, it would take more 
time and price reductions for the batteries to equal what the ITC provides right now. The ITC 
has been extended approximately 14 times, and the current "sunset" may or may not actually 
occur.

The DWP is engaged in a full evaluation of its long term plans for achieving California 
objectives to reduce carbon from generation. This study involves the National Electric 
Renewable Lab (NREL), and preliminary results are expected this winter, with more complete 
results in late 2020. DWP cannot wait for the study in making decisions that are driven by the 
ITC expiration. Unfortunately, it cannot therefore do some of the normal trade-offs against a 
longer term transmission plan. It is likely DWP will be expanding this area of the transmission 
as it is so proximate to solar opportunities near Los Angeles. Thus the actual period of time that 
the extra reactive power and ramping will be resolved by the extra battery costs is more 
uncertain.

If expanded, the battery must deliver 100 MVARs at the same time it delivers 100 MW.6 OPA 
appreciates that this measure is unique, and thus typical billing standards cannot be relied 
upon. As such, battery losses that ratepayers pay for would have to meet the DWP's expectation

5 While each 8 Minute Energy project is a separate legal entity, other contracts (Springbok 1, 2, and 3) are 
near this project, but on a different substation. This limits unintended spillover effects between contracts, 
at least until other transmission plans materialize.
6 DWP also obtained the right to direct 100 MVAR of daytime and 49 MVAR of nighttime reactive power 
about half the time, without paying extra for it, and paying $0.34/MWH if more time is needed.
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of being both limited in scale and separable from a) an hourly availability measure for the 
battery performance, and b) losses in the 8 Minute Energy system up to the revenue meter and 
point of interconnection. Some novel measurement issues concerning battery losses and 
availability may arise, or need further definition by the parties before commercial operation 
begins.

These contracts have energy caps instead of a defined capacity. They measure battery 
availability by using energy actually delivered as a fraction of an energy cap. This path forward 
may have unpleasant surprises: segregating capacity and energy has been attempted many 
times, and has fomented many disagreements over how system-wide requirements are met. 
Parties sometimes discover the risks assigned to the other party do not stay there. However, in 
this instance it may actually achieve higher loading of transmission and less solar curtailment 
than has previously been thought possible. This is probably a good place to try this peaking 
unit substitution, and the additional costs are moderate.

3. Decisions Presented To The DWP Board

It would be equally reasonable for the Board to authorize only one of the two battery expansions. As 
described below, this project has the potential to bring reliability and the seller's incentives into 
conflict. The seller will be controlling inverters and other components to produce something 
more like a traditionally dispatched generator. Those inverters will still need to respond 
instantly to a major disturbance. Resolving this potential technical conflict in practice is an 
important part of success for both DWP and the seller.

The Board can discuss and explore in the next 90 days whether to defer Eland 2 battery 
expansion until the Eland 1 battery expansion has operating history, other transmission plans 
materialize, or the NREL study is further along.

While OPA believes that the ratepayers would be better served waiting for lower battery prices 
in the 2025-2030 delivery period, DWP has made a case for optimizing its existing transmission 
investment at a relatively moderate additional cost. Concerns OPA expressed about the price of 
solar production for an extreme battery failure have been resolved: the downward price 
adjustments described above should protect ratepayers.

The Board should understand that reactive power is a thorny topic in the industry. Reactive 
power may continue to be a significant and delaying factor in the pace of attaining low carbon 
supplies. Low risk alternatives, like temporary placement of reciprocating engines, are being 
analytically evaluated by other utilities.

CONCLUSION

It is in large part because 8 Minute Energy was the only bidder at this location that OPA has 
reservations about calling on both battery expansions, prior to operational experience with the 
200MW of batteries (no expansions) or with one contract's 50MW battery expansion.
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It would be so much more straightforward to expect the competitive outcome to be clear, at 
least as to how much solar capacity the DWP wished to buy. Instead, novel arrangements were 
devised to explore the potential for even higher renewable levels in the future. Some room for 
mutual problem solving has to be allowed, and this led to expansion of both the volume and the 
combined energy price of solar with storage.

DWP's experience with Eland will produce operating information that will guide further 
transmission planning in this area of California. For that objective, earlier is better. However, 
this objective can be met with one battery expansion (lower cost or approximately $92M) or two 
(higher cost or approximately $184M).
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