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The GEN-I Group
Success based on Strategy, Innovation
and Long-Term Vision



GEN-I is an aggregator of demand response and distributed 
generation in Slovenia and Austria (business model)

Ancillary services 
market

AggregatorBig power plant 1 Big power plant 2 Big power plant X

OLD NEW

Local flexibility market 
(congestion management, 
voltage control)                    

PILOT

Wholesale intraday 
market

https://markt.apg.at/netz/netzregelung/

Lesson #1 
Flex can be monetised on different markets – enable 
harmonisation and access to flex markets and products



Best practice example

• Short term products (e.g. daily product with six 4-hour blocks)

• Frequent auctions organised (e.g. daily, weekly clearing)

• Sequential GOT and GCT (e.g. FCV 09:00, aFRR 10:00, mFRR 11:00…)

• Automised bidding supported

• Small minimum bids sizes accepted (low entry barrier)  (e.g. 1-3 MW)

• Low bid resolution (e.g. 1 MW)

• One common flexibility marketplace for all services and products

Lesson #1 
Flex can be monetised on different markets – enable
harmonisation and access to flex markets and products



Prequalified GEN-I pool size and sold quantity

4 countries ​

125 DR/DG units​

190 MW flex​

Various DR/DG technologies

99% automated​

Response time 2-15 min

Lesson #2 
It takes time to bring new reserve capacity to market 
– create stimulating and predictable market 
conditions, then let market to respond



Best practice example

ELES consulted the market and then organised a DSM specific product from 2015-2018 with adapted 

requirements „Tender documentation for the purchase of electricity required for the implementation of 

tertiary frequency regulation with the management of consumption and distributed generation for 

2015“:

• Technical units must be connected to the DSO grid or private grid. Technical units connected to the 

TSO grid cannot participate. In the portfolio there has to be at least one unit which performs 

regulation through reduction of load. 

• Product: 15 min response time, 2h length of activation, up to 2 activations per day, max 10h unit 

unavailability after activation

Lesson #2 
It takes time to bring new reserve capacity to market 
– create stimulating and predictable market 
conditions, then let market to respond



Virtual  power plant arhitecture (real time 24/7 unit control)

IEC 104, Tase2, xml, ECCO SP, ECP 
platform

MPLS, VPN, mobile 3G/4G

Modbus RTU, Modbus TCP/IP, digital and 
analog I/Os

Technical unit Technical unit Technical unit

Datacenter 1 Datacenter 2

Data syncronisation
& redundancy

SCADA Bidding 
platform

Operating 
channel

Business 
channel

…

Lesson #3 
Aggregator connects to „all“ parties which have 
different tech abilities – specify only loose ICT
connection requirements



Best practice example

• Physical location of the FSP control center is not specified, as long as communication is held in local

language 

• Official smart meter measurements from DSO or TSO as well as private meter-behind-meter data are 

accepted (varying meter accuracy is 2% <50 kW, 1% 50-999 kW, 0,5% 1 MW+)

• Aggregators provide live telemetry data on the pool level to TSO (archive data for each individual units 

available upon request up to 6 months)

• Energy meters data with a time interval of at least one (1) minute are required

• Unit control system is not specified. Aggregator sends his VPP system concept description.

• Operating channel to TSO available in two versions (Tase2 or IEC104)

Lesson #3 
Aggregator connects to „all“ parties which have 
different tech abilities – specify only loose ICT
connection requirements



GEN-I DR/DG pool structure

10

Lesson #4
Multiple technologies can provide flexibility – do not 
discriminate any

66% of reserve capacity in GEN-I‘s pool is not in our balance group (we are not supplier)



Best practice example

• Aggregation (of demand response and distributed generation) should be allowed

• Small load and generators should be allowed to participate (even household sized if aggregated)

• Units connected to DSO grid should be able to participate

• Generation units that receive feed-in tariffs or other generation subsidies should also be allowed to 

participate

• Diesel back-up generators (gen-sets) should be allowed grid parallel (syncronous) operation

Lesson #4
Multiple technologies can provide flexibility – do not 
discriminate any



Aggregation (mFRR) market evolution in Slovenia

Conventional 
multiyear contracts

Yearly

contracts

+

DSM yearly

Monthly contracts

+

DSM monthly

8 years time in SLO

Daily contracts

Lesson #5
Longer the product duration:
- more predictability
- less risk for aggregator and TSO
- less reserve capacity for TSO
- higher prices

Lesson #5
Shorter the product duration:
- less predictability
- more risk for aggregator and TSO
- more reserve capacity for TSO
- lower prices



Best practice example

1. Tender for yearly
(and monthly) special

product aimed at 
aggregators

2. Unit friendly product
requirements, that

enable aggregators to 
introduce ancillary

services to new clients
3. Manual activations

and reporting, that
enable lower market 

entry costs for
aggregators

1. Tender for
monthly products

aimed at aggregators

2. Same product
requrements as for

other market 
participants

3. Manual activations
and reporting, option

of automated
communication for

advanced aggregators

1. Everyone
competing on the

same market (daily)

2. Same product
requrements as for

other market 
participants

3. Fully automated
activations and
reporting for all

aggregators

SIMPLE INITIAL PHASE TRANSITION FINAL PHASE



• Resources from other balance groups allowed

• Symmetric bid: not required

• Baseline: intraday shorterm corrections allowed (no day ahead „market“ schedules be used for
baseline)

• Baseline methodology: use as proposed by aggregator

• A portfolio based prequalification procedure (don‘t set strict requirements per unit)

• Aggregator can be any legal entity that is a member of a balancing group

• „Independent aggregator“ which means a market participant engaged in aggregation who is not 
affiliated to the customer's supplier. Does not need any permission from or contract with supplier.

• Activated regulation energy is taken into account for the imbalances (added to the ex-post 
schedule correction)

• DSOs do not charge peak tariff fee for the part contributed by the activation energy

Other important DR market enablers



HOT TIP: Imbalance settlement

• After activation the activated energy is attributed

from TSO (marked yellow) to the aggregator

(marked green) in form of closed contract

• The aggregator then exchanges data about

activated energy with other balance grop

operators (blue) in form of closed contracts

• They all record activated energy originating from

their own balance group at the market operator 

(orange) for the ex-post schedule correction



Market share of demand response products in SLO



• Aggregators can provide a competitive addition to existing large 

providers of ancillary services

• It is important that the initial entry bar is not set too high, so that new 

market players are not repelled

• Markets with high prices and limited supply are the most suitable for 

introduction of independent aggregators

• More market players eager to compete weakens price pressures from 

existing monopolies when negotiating for multiyear contract renewals

• Large number of market players successfully drive the market prices 

down while maintaining the security of (reserve power) supply

Conclusions
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