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* EU Horizon 2020 SmartNet project

» Compares different coordination approaches

* New approaches required because an increase in distributed
energy resources affects transmission and distribution network
operation as well as pricing in markets

** Focus is on design and implementation of one of the

aggregation models, the Curtailable Generator / Curtailable

Load (CGCL) aggregator (Marthinsen et al., 2017)
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CGCL - Curtailable Generation / Curtailable Load

»  Aggregates bids from up to 300,000 devices of four
different DER types (Solar, Hydro, Wind and
Sheddable Loads) across 5 -10,000 power nodes.

+* 5-10,000 CGCL agents

TSO-DSO coordination schemes
A. Centralized ancillary services market — balancing + congestion
management services for TSO

B. Local Ancillary market — locally prioritized congestion I d l
management services for DSO n t ro u Ct I O n
C. Shared balancing responsibility — separated balancing +

congestion services for DSO/TSO
D. Common TSO-DSO ancillary services market model — unified
balancing + congestion management for DSO/TSO

Flex Bids

Agent Design

= Multiple Segments —10 up 10 down max

* Depends on number of devices and cost spread
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25 33 41 49 57 65 73 P * Example Bucket 1 — price range 10-23
* Variable size of buckets

* Choose bucket ranges to maximise profits
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Database write speed high

Significant reduction in write

. Choose price ranges associated with 10 buckets
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Solutions >> Database Sharding,

Multi-threading/HPC/CUDA, Re-
indexing, In-memory
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Future Work

References

*»» Database design/speed up
0:0 Risk management & aggregator Competition’ [1] Marthinsen, H., P|ecaS, M., |V|0rCh, A. Z., KOCkar, l. & Diamarija, M. 2017.

< strategic bidding, agent learning, congestion and portfolio management Aggregation model for curtailable generation and sheddable loads..

INSTITUTE FOR
EPSRC DR

ENVIRONMENT
Engineering and Physical Sciences
Research Council




