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Demand response: what can we learn from California? 

Abstract 

Thegrowing share of photovoltaicsand wind power requires additional flexibility options to ensure the 
rel iabi I ity of power supply and integrateexcessenergy. Demand response can bean inexpensive, environ 
mental ly friend ly opt ion. Various ways of further developi ng regulatory frameworks were d iscussed among 
stakeholders at two workshops in San Francisco and Sacramento. The primary goal should be to createa 
level playing field for flexibility optionsso that demand response can compete on equal termswith other 
flexibi I ity options, such as power storage and flexible power plants. T o this end, the regulatory frameworks 
should be tailored to the character isticsof flexible loads. 
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1. The energy market 
in California 
In transforming its energy supply, California faces 
challenges similar to those in Germany. Califor -
nia hasadopted ambitious targets for renewables, 
energy efficiency and demand response. At the 
same time, surplus capacity on the power market 
puts pressure on contribution margins for existing 
generation capacity,and local bottlenecks on the 
transmission grid area threat to supply security in 
some regions. 

On theother hand, therearegreat differences in 
the regulatory frameworks, partly as a result of 
California'senergy crisis in 2001. Asa result, the 
state'senergy market is not fully deregulated, and 

electric utilities are obligated to ensure the provi 
sion of 115 percent of their annual peak load in bi 
lateral contracts. There are alsoa number of small, 
but important differences in market operations. 
For instance, power on a real-time market is sold 
as five-minute products, which greatly reduces the 
dispatch of ancillary services (spinning and non-
spinning reserves). 

California's Energy Roadmap specifies that de­
mand response isa focal point. The resultingchal 
lengesand proposed solutionsare therefore cur 
rently being intensely discussed. 

2. The role of demand 
response in California 
Demand response means that flexible loadsare 
actively controlled to react to price signals (such 
as on the day-ahead market) or as required by 
grid operators (to maintain frequency, serveasan 
emergency reserve, etc.). California focuses on the 
market integration of loads that can be curtailed. 
I n contrast, pol icies have not yet focused on loads 
that can beswitched on or shifted, such as process -
es with thermal and physical storage. 

Californiahasdefinedspecial programs for curtail -
dale loads that serve as emergency reserves . 
The basic design issimilar to Germany's ordinance 
goerning industrial leads . These programsarecom -

mon in a number of other USenergy markets, such 
as New England and PJM (Pennsylvania, New Jer 
seyand Maryland). The capacity payment for cur 
tailable loads is set at 60,000 euros/MW per year, 
three times as much as conventional power plants 
receive through the aforementioned bilateral con 
tracts with the utilitiesand roughly twice as much 
as compensation in Germany's ordinance gxern 
irg industrial loads .The volume of 1,000 MW (two 
percent of the maximum annual load) hasal ready 
been contracted by the utilities. In theory, thisap 
proach should cover theextreme peak loads that 
rarely occur. 
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One desi red side effect of th is emergency reserve 
was an indirect subsidy for domestic industry, 
which was to be kept from leavi ng the state. The 
system benefits sometimes played a minor role, 
and the design of the emergency reserve meant that 
loads were practically never curtailed. Grid opera -
torsalso cannot curtai I specific loads because they 
do not know what loads can be curtai led at what 
node on the transmission grid. 

For reasons like those in Germany, demand re­
sponse isjust starting to take part in other market 
niches, such as the spot market andthe ancil­
lary services market . In California, pricesalso 
do not fluctuate much on the spot market, and the 
prices offered on the ancillary services market 
are relat i vely low because there is so much on of -

fer. Furthermore,a number of prequalification re -
quirements (such as for measurement technology) 
hamper new technologies to enter the market. 

The main target groups in demand response 
programs are industrial and large commercial 
firms. Generally, 100 kW is required to take part. 
SMUD, the municipal utility inSacramento, isen -
tering new territory here. Air-conditioning units 
in homesand small businessesare clustered, and 
these clusters are switched off one after theother. 
Individual air-conditioners then only have to be 
switched off for very short times (suchas15min -
utes), so the comfort effects are hard to notice. 
The result isgreateracceptanceand participation 
among householdsandsmall firms. 

3. Findings from the 
discussion 
The participants at the demand response work­
shops presented a number of chal lenges and pro -
posed solutions for the market integration of flex -
ible loads. 

Emergency reserve: The participants recom -
mended that the criteria for the emergency reserve 
be designed so that transmission grid operators 
can actually use the loads in practice. In other 
words, the emergency reserve should focus on the 
loads that can beswitched off without costly pro -
duction downtime-and can therefore be used of -
ten. The result would beasmaller reservecapacity 
overal I, but one that can actual ly be used. 

Balancing power: Various projects have shown 
that flexible loadsare useful on theancillary ser -
vices market, but prices are sometimes too low to 
makethisoption lucrative. In add it ion, such mar -
ket barriers as excessively strict prequalification 

requirementsand limitationson independentag -
gregators prevent flexible loads from taking part 
on the market. The participantsagreed that these 
market barriers can be taken down quickly, and 
they were also confident that flexible loads wi 11 be 
able to compete in termsof price in the midterm. 

Energy roadmap: The participants reiterated 
that the goal is to make flexible loads competitive 
on a level playing field with other technologies. 
The market entry barriers for flexible loads are 
therefore tobe done away with soon inall market 
segments. Other support mechanisms for demand 
management, such as premium prices and mini­
mum quotas, were not found to be necessary be -
cause of the wide rangeof other flexibil ity options. 

Non-electric storage: The participantsagreed 
that shiftable loads based on thermal and physical 
storagewill becomemore important as photovol -
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taicsand wind power grow. Unlike loads that can 
be curtai led, wh ich is on ly done at t imes of peak 
loads, there is no experience for regulatory frame -
works here. 

Support mechanisms: The participants point -
ed out that the near-term market integration of de -
mand response can be a political goal. Inthiscase, 
an exit strategy should be defined for theend of the 
subsidy phase so that these loads can cont i nue to 
take part on the market when thesubsidiesexpire. 
In addition, the participants recommended that 

theactual problem first be defined without refer -
ence toa technology (such as the extent, duration, 
and frequency of the required response); only af -
terwards should suitability for demand response 
be investigated. 

Technical details: Thediscussionsalsoshowed 
that the devi I is i n the detai Is, as isso often the 
case. For instance, it is not generally easy to mea -
sure what load was actually switched off ("how 
great would consumption otherwise have been?'), 
and there isa lack of proper standards. 

Conclusion 

Germany and California should attempt tocreatea 
level playing field for flexibility optionsso that de -
mand response can compete on equal terms with 
other flexibi I ity options, such as power storage and 
flexible power plants. The regulatory obstacles on 
the German power market are largely known; on 
the ancillary services market, for instance, 
they mainly concern prequalification criteria, 
terms for requests for proposals, grid fee regula -
tion and the role of independent aggregators. Grid 
fee regulation should also be redesigned so that 
flexible loads can take part on the spot market; 
then,overall power supply could be optimized, not 
just an individual consumer'sconsumption. 

If a capacity instrument is launched in the next 
few years, demand response mechanisms have to 
be able to part icipateasequals toal low for compe -

tition between demand and supply options. A dis 
tinction needs to be made between loads that can 
be shifted and those that can be curtai led. If cur 
tai lable loads have I imited avai labi I ity (such as 20 
or 100 hours), check theextent to which they can 
contribute to supply security. Also find out which 
compensation mechanism is suitable for curtai lable 
loads-and whether the compensation mechanism 
can be adapted to the cost structure of such loads 
(low fixed costs, high variable costs). I n contrast, 
shiftable loads have h igher fixed costs (deprecia 
tion, capital costs, etc.) due to the i nstal lation of 
additional production and storage capacity. Up to 
now, California'sgovernment has not focused on 
this kind of demand response. Here, Germany has 
to find ways to provide appropriate compensation 
asapart of capacity instruments. 
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