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10 382 11 361 11 406 

2015 2016 2017

Sales (mil USD)

11 678 13 448 13 214 

2015 2016 2017

Total Assets (mil USD)
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Hyosung provides Energy storage solution based on grid base engineering know-hows to 
maximize customers’ economic benefit with reliable product lines.

Supply for ESS system
PCS, PMS, battery etc. ESS

Maintenance
Maintenance for ESS

Consulting 
Consulting for installation of 

ESS

“We have a rich business 
experience & product reliability”

Strengths of HYOSUNG ESS

Reliable products
§ Hyosung experienced lots of ESS national project.
§ Hyosung has a lot of experiences to provide ESS to customers

(KHNP, KEPCO etc.) that require high reliability.

ESS engineering & design capabilities
§ Through Korea's no.1 power equipment manufacturer experience, 

Hyosung holds a high understanding for the grid.
§ Hyosung can suggest ESS specifications and operational plans for 

the customers.

Experts             
in ESS

Reliability

Engineering & 
design 

capabilities

ESS experts and Maintenance
§ Hyosung has been a lot of projects and has strong project pipeline, 

so problems encountered during the project implementation could to 
minimize.

§ When a problem occurs, Hyosung’s ESS experts will respond quickly
to problems.



KOEN, ESS for Wind turbine
(4MW/16MWh)

ESS for PV farm @Haenam
(8MW/33MWh)

ESS for PV farm @Youngam
(6MW/26MWh)

Daehan Steel, Factory Peak shaving
(4MW/24MWh)

KEPCO, FR PJT@Gim-je S/S
(48MW/12MWh)

Gapa Island Micro-grid
(3MW/3MWh)

FR MG

RI RI RI

PS

Since 2009, Hyosung has installed and been commissioning about 300MW/1,000MWh at 

110 sites of various applications such as Frequency regulation, Micro-grid, Peak shaving 

and Renewable integration.





• 1. Application: Frequency Regulation ESS PCS

• 2. Commercial Operating Date: 2017. 10

• 3. Total contract amount

: about 18M USD (excluding construction work)

• 4. Scope: 

1) PCS 48MW (2MW * 24SET)

2) Battery 12MWh (LG chem)

3) LPMS 1 SET

4) HMI

5) Transformer 5200kVA 12 Bank 

(3PHASE 22.9kV/440V/440V, Yd1d1)

6) Install and commissioning

• 5. Site: Gim-je, Cheonbuk (KEPCO Gim-je 154kV S/S)

• 6. Customer: KEPCO (Korea Electric Power 
Corporation)

• 7. Main Contractor: Hyosung(PCS) LG chem.(Battery)

• 8. Project Background: 

1) Reduced power purchase cost

2) Build GF(Governor Free) satisfactory facility



§ 1.1m or more maintenance 
space is secured in all 
sections

Maintenance space

Main device Heat output

§ 1 PCS  heating value: 138,528 
kcal / day

§ (PNNL-22010) Operating 
standard

PCS Separate installation
§ Separate installation by PCS 

panel
§ Minimize the entryway within 

3m

§ AC/DC short-circuit placement of 
PCS

§ Easy to prevent cable interference/ 
maintenance

§ Easy installation and maintenance 
through color cable

PCS installation

Air-conditioning system Connection

§ Air-Conditioning system connection 
through PCS Thermal flow analysis and 
optimization of designing considering air 
volume

CCTV monitoring

§ Individual video surveillance 
by PCS array



frequency

ESS response



before

*Generator Composition
- 3 Diesel 100kW 

*Load
- 95kW average,

maximum 170kW

after

*Generator Composition
- 4 Wind Power 100kW
- PV 314kW
- 2 ESS 500kW
- 3 diesel 100kW

*Load
- 110kW average 
- 200kW maximum load
(additional farm, etc.)

※ Source: KEPCO Research Institute MG Group, 2015

Gasa Energy Self-Sufficient Island Construction Business



EMS
Lighthouse 
Radar base

Inverter #1
(500kVA)

Inverter #2
(500kVA)

Inverter #3
(250kVA)

Li-Battery 
3MWh

PV (17kW)

TR(650kV)

TR(650kVA)

Customer

Customer
Air conditioning

& heating

PV 1,2 sector
(78/60kW)

PV 3, 4 sector
(78/60kW)

Wind sector
(100kW*4)

Diesel Generator 
(100kW*3)

D/L 2: village 1,2, waterworks, branch school

D/L 1: village 3, lighthouse, radar base

Waterworks
Direct control of 

Water level

Power
Communication 
Existing system 

New system

※ Source: KEPCO Research Institute MG Group, 2015



※ Source: KEPCO Research Institute MG Group, 2015

Ø Frequency variation (Sampling rate: 0.2[sec])
- Before(Diesel generation): 57% satisfaction
- After(Off-grid MG): 100% satisfaction



92%

Commercial operation

Ø Commercial operation after completion(’14.10.2)
- Reduction of fuel: 79.4%(’14.10~’15.7, The same period the previous year)

Before(Diesel generation): 155,511L → After(Off-grid MG): 28,387L

※ Source: KEPCO Research Institute MG Group, 2015



[ Wind turbine ESS operating scheme ]

Peak time Off peakOff peak

ESS 
discharging

ESS 
charging

ESS 
charging

By integrating ESS with wind turbine, it 
enables to provide smooth output to grid and 
Grid operator can utilize energy from wind 
power on peak-time.

Demand of transmission line has been 
rapidly increased due to newly installed PV 
farms. By integrating ESS with PV farm, it 
enables that the grid can have room for 
transmission lines. 

Peak time Off-PeakOff-Peak

ESS 방전

Discharging 
ESS

Discharging 
ESS

Charging 
ESS

Transmission line 
is idle during day-

time

[ PV+ESS operating scheme ]

10:00 16:00 Time

§ Wind + ESS § PV + ESS



Hyosung propose optimal ESS size to maximize customer’s benefit by analyzing historical 
PV generation.
- For new PV farm, we use data from other PV farms in neighborhood. 

1. Analyze PV generation data 2. Calculate customer’s benefits

3. Find optimal ESS size



CASE: Haenam PV farm(10.8MWp) + 7.5MW/30MWh ESS

PV Gen

ESS Charge

ESS Discharge

[PV Generation and ESS operation (2018.07.01~2018.07.31)]



Now people want to utilize ESS for multi-functions – you can provide Frequency response 
solution, supply backup generation during blackouts and apply to decrease electricity tariff 
with ONE Energy Storage System.

…
 

Demand Charge
reduction

Frequency Response

Back-up Generation
(UPS)

Renewable Energy 
Shifting 

Ancillary Service 
Solution

Market and Countries having those needs are

ü BTM(Behind-the-meter) market in the UK

ü PV +ESS in Australia



WWW.hyosungheavyindustries.com
(04144) 119, Mapo-daero, Mapo-gu, Seoul, Korea

ESS Global Sales Team
TEL +82-2-707-6740 / FAX +82-2-707-4138


