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Now or later: Load shifting and 

Demand Side Response 



Outline 

• Demand Side Response (DSR) slow 

to emerge (now) 

 

• Reasons - the case for DSR 

 

• Potential contribution of DSR to 

capacity mechanisms  

 

• The quest for flexibility of residential 

customers (later) 
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DSR’s  current  role  in  Balancing 
STOR – breakdown  

Focus on Non-BM  “Demand  Side”  Services 

STOR by Fuel Type - Aggregators Season 6.3

CHP, 69.3MW, 2%

Diesel, 118.8MW, 4%

Gas Reciprocating Engine, 

68.0MW, 2%

Hydro, 69.3MW, 2%

Load Reduction, 83.8MW, 3%

Non-Aggregated, 2412.0MW, 

87%

Aggregated Total,

 409.0MW, 14%

NBM Demand Side breakdown

Bio-Diesel, 12, 0%

Biomass, 20, 1%

CCGT, 52, 2%

CHP, 72.25, 3%

Diesel, 493.25, 18%

Gas Reciprocating Engine, 68, 

2%

Hydro, 69.25, 2%

Landfill gas, 12, 0%

Load Reduction, 139.25, 5%

OCGT, 346, 12%

BM STOR

1537MW , 55%

Non-BM "Demand 

Side" STOR: 

1284MW, 45%

Aggregated STOR Services 

It appears that the majority of 

services are ultimately provided by 

generation resources 

Diesel and open-cycle gas turbine 

dominate 

Aggregators are another key 

aspect of the STOR market, 

gathering smaller loads together 

for National Grid to instruct 

Diesel and other generation 

technologies predominate but 

biggest  contributor  of  “true”  

demand side resources 



Load reduction programmes 

 

 

• Interruptible 

Programmes for large 

industries 

 

• DSR programmes: load 

reduction/shifting from 

commercial (and 

residential) customers 

 

Response 

time 

months 

Hours / 

minutes 



DSR programmes in Europe: Examples 

 

DSR: Remote load 

control on hot water 

space heating 

 

DSR: Cold storage 

facilities 

 

 

DSR: Virtual power 

plant  
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DSR slow to emerge (1) 
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There it is 

The majority of “Demand Side” reserve is still “Generation”  

Macleod, L., 2012. Overview of National 

Grid’s Balancing Services. National Grid. 
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The majority of “Demand Side” reserve is still “Generation”  
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DSR slow to emerge (2) 



DSR slow to emerge: why? 

• limited evidence on DSR net conservation 

effects 

• high cost estimates for DSR technologies 

and infrastructures 

• no significant afternoon peak load (e.g. 

from air conditioning) 

• Regulation holding back DSR? 
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Conservation effects:  

meta-studies residential sector 
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It only makes economic sense if… 
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Energy flow diagram of the UK (adapted 

from DECC, 2009) 
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Energy flow diagram of Committee on Climate Change 

33/80 scenario for UK in 2050 



Net demand duration curve before DSR 



Net demand duration curve after DSR 



Does regulation hold DSR back? 
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National Grid, 2012. STOR Market Information Report: Tender Round 17. 

< 10 min 

Short Term Operating Reserve (STOR)  

– “a service for the provision of additional active 
power from generation and/or demand reduction” 

– 3MW or more of generation or steady demand 
Deliver within 4 hours from instruction 

– Provide for at least 2 hours  

– 20 hours recovery  

– Ability to provide STOR at least 3 times a week 





Does regulation hold back demand response? 
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Sites without generators can also 
achieve significant reductions. 

“Real” load reduction in the hotel sector based on TRIAD response of 98 hotels  

mean TRIAD load reduction: 38% 



What if conditions were relaxed? 
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Response capacity availability from UK warehouses  

(illustrative example) 

STOR 

CM? 
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Examples of expected response capacity for 

given response time and durations relative 

to present provision under STOR 



The quest for flexibility: price 

• 1,446 smart meters  

• After TOU tariffs were introduced negative conservation 

effect (consumption increased by 13.7%) 

• Consumers’ electricity bills decreased by 2.2% 

• Peak load shifting took place for morning peaks and 

created a split in two peaks for evening periods 
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The quest for flexibility: practices 

• The timing of energy demand depends on 

activities / practices 

• DSR initiatives are aimed at making 

demand flexible 

• Simultaneity of practices / hot spots during 

the day are vital for peak demand issues 

21 



Time use data 

• The Harmonised European Time Use 

Survey (HETUS) database consists of 

220,464 residential users across 15 

countries 

• Focus on single households 
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Diary/ 

person  

id 

Starting 

Time 

Ending 

time 

Main activity Parallel activity Who with: Where/mode 

of tranport 

 Alone Spouse Small 

child 

Other 

pers. 

a 04:00 07:20 Sleep      At home 

a 07:20 07:50 Shower      At home 

a 7:50 08:30 Had breakfast Read newspaper   Ch  At home 

a 08:30 08:40 Walked to bus  A    By foot 

a 08:40 09:00 Bus to job     OP By bus 

 



Relative occupancy curves of single 

households in 15 European countries 
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Absolute occupancy curves of single 

households in 15 European countries 
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Activities at home of single households between 

20h20 and 20h30  

Country Start 

Time 

End 

Time 

Work 

and 

study 

(%) 

Travel 

to/from 

(%) 

Household 

work (%) 

Sleep 

and 

other 

(%) 

Eating 

(%) 

Free 

time (%) 

TV 

and 

video 

(%) 

Unspe

cified 

time 

(%) 

Belgium 20:10 20:20 4.5 0.63 15.37 4.58 13.72 22.1 36.76 2.35 

Bulgaria 20:10 20:20 3.66 0.75 16.08 3.75 26.53 10.11 38.84 0.28 

Finland 20:10 20:20 6.86 0.62 16.87 7.4 6.95 26.76 32.52 2.02 

France 20:10 20:20 4.49 1.05 15.88 4.29 36.71 10.34 24.58 2.65 

Estonia 20:10 20:20 7.08 1.55 19.86 5.56 9.29 20.08 35.86 0.73 

Germany 20:10 20:20 4.49 0.79 12.32 3.22 9.83 29.63 38.58 1.14 

Italy 20:10 20:20 4.1 1.44 18.45 4.18 38.97 16.46 15.06 1.34 

Latvia 20:10 20:20 8.18 2.25 15.12 4.94 13.16 16.22 39.63 0.51 

Lithuania 20:10 20:20 7.76 1.13 17.2 6.91 11.45 13.96 40.9 0.68 

Norway 20:10 20:20 6.89 0.61 18.86 2.61 7.86 39.08 23.69 0.38 

Spain 20:10 20:20 11.37 2.66 25.03 4.92 8.68 34.16 12.72 0.46 

Poland 20:10 20:20 6.22 0.81 15.48 7.99 10.54 17.38 40.74 0.86 

Sweden 20:10 20:20 6.88 0.65 16.69 3.29 8.8 29.22 33.58 0.89 

Slovenia 20:10 20:20 6.34 0.75 15.08 8.48 8.85 21.07 39.08 0.35 

UK 20:10 20:20 5.68 0.9 15.18 4.2 9.16 26.44 37.29 1.15 
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Final remarks 

• Current “demand side” arrangements 

favour generation rather than DSR 

• The factors which slowed down DSR in 

the past are likely to change in the future 

• Potential in the residential sector: flexibility 

where? 
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j.torriti@reading.ac.uk 
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