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WORKSHOP ON THE ENERGY STORAGE TECHNOLOGIES: LESSONS
LEARNED AND WAY AHEAD FOR GRID BALANCING
Energy Community 2023-10-14

Vadym Utkin, Energy Storage Lead, DTEK
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DTEK ESS SLD and specs

Pmax = 1000 kW

E = 2025 kWh

C rate = 0.5

LFP cells  by CATL

Stack and EMS designed by Powin Energy

Power Plant Controller designed by 
Honeywell

PCS – EPC Power CAB1000

Air cooling

Tender shortlist: Hengrui Technology Co 
Ltd (HRESYS), Narada Power Source, 
Storage Power Solutions Inc, BYD, 
Indrivetec AG, Honeywell, SAFT

• Contract signed July 2020

• Invertor energizing – 18:54 Mar 25th

2021

• Opening ceremony – May 20th 2021

• TSO market participation test – Sep 
2nd 2021
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Grid balancing: non-reactive (committed) balancing

Cleared asAuction 
results

Gate closure 
time

Price cap 
2022/2023, 

UAH.

Demand, MW 
per hourProduct

Pay as bid14:3014:15 D-11339,82135 (UA+MD)FCR±1

Pay as bid14:3014:15 D-11339,82 + БР50?aFRR±2

Pay as bid14:3014:15 D-1973.39 + БР700aFRR+3

Pay as bid14:3014:15 D-1366.43 + БР421aFRR-4

Pay as bid14:3014:15 D-1438.02 + БР—mFRR+5

Pay as bid14:3014:15 D-1164.89 + БР—mFRR-6

Pay as bid14:3014:15 D-1389,36—RR+7

Pay as bid14:3014:15 D-1146,57—RR-8

Pay as 
cleared

10 днів-45 хв D-0——BM9

Pay as 
cleared

12:3012:0 D-12000/4000—DAM10
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12 Dec 2022: one day of FCR delivered by ESS

Power response stays within 30% limit of Pmax before synchronization with ENTSO-E. After 2022-03-16 volatility has 
increased (200 mHz, 100 mHz -> 15 min, 50 mHz ->20 min).

SOC management is a complex task, since the unique discharge profile of Li-ion and temperature sensitivity.
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Safe permissible energy capacity for the frequency response

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1 0 , 0 0  1 5 , 0 0  2 0 , 0 0  2 5 , 0 0  3 0 , 0 0  3 5 , 0 0  4 0 , 0 0  4 5 , 0 0  5 0 , 0 0  5 5 , 0 0  6 0 , 0 0  6 5 , 0 0  

ST
AT

E 
O

F 
CH

AR
G

E 
(S

O
C)

MWH

SOCupper SOClower

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2 0 , 0 0  2 5 , 0 0  3 0 , 0 0  3 5 , 0 0  4 0 , 0 0  4 5 , 0 0  5 0 , 0 0  5 5 , 0 0  6 0 , 0 0  6 5 , 0 0  

ST
AT

E 
O

F 
CH

AR
G

E 
(S

O
C)

MWH

SOCupper SOClower

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

3 0 , 0 0  3 5 , 0 0  4 0 , 0 0  4 5 , 0 0  5 0 , 0 0  5 5 , 0 0  6 0 , 0 0  6 5 , 0 0  

ST
AT

E 
O

F 
CH

AR
G

E 
(S

O
C)

MWH

SOCupper SOClower

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

4 0 , 0 0  4 5 , 0 0  5 0 , 0 0  5 5 , 0 0  6 0 , 0 0  6 5 , 0 0  

ST
AT

E 
O

F 
CH

AR
G

E 
(S

O
C)

MWH

SOCupper SOClower

15 30

45 60

‘Safe’ energy capacity largely depends on market rules and FCR product design. Simulation for 20 MW 
FCR. This will also impact the business case through the CAPEX.
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ESS costs: 2022 was outliers, prices are going down 

2h ESS CAPEX (AC, fully installed, BOL).

Annual Technology Baseline (ATB) NREL 
https://atb.nrel.gov/electricity/2022/data

The 2024 total cost ranges from $355 to
$390/kWh while the 2025 projects are
expected to be in $315 - $370/kWh
range (for turnkey including BOP from
Tier 1 suppliers)
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Technology challenges

Why Li-ion is dominating? 

1. Large installed and knowledge base. Engineers are not afraid to
work with Li-ion.

2. They are bankable.

3. Li-Ion is largerly driven by automotive.

A non-academic perspective on the future of lithium-based batteries, James T. Frith, Matthew J. Lacey Jan 
26th 2023

Every double of Li-ion use results in 25% price 
reduction.

Grid scale ESS in Germany. The development of battery storage systems in  Germany – A market review Jan Figgener
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The death of ESS: when and why?

Growth of SEI

Degradation causes

Electrodes cracks

Lithium plating

Solid Electrolyte Interface begins from the very first cycle at the factory. SEI is 
protecting anode (graphite) but at the same time reduces Li deposit. SEI growth 
decrease the Li+ volatility and correlates to volage and temperature. SEI is 
growing even without cycling!

Function of high C-rates and low temperature. Very dangerous.

Physical damages during the intercalation phase and cycling.

Real life experience: 10 years and 5000 – 7000 cycles after (1,2 – 2 cycles per day) 1 hour
ESS at 75..85% SOH.

NMC and NCA are layered oxides (AxMO2). High mobility of Mn3+ damage the layers and
transform to spinel.

LFP has a conductive polyaniline with high sensitivity to C-rates.
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