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Applications scenarios:

MEGATRON
4h Integrated BESS+PCS Block 

System Description

• Energy shifting:  enables arbitrage by charging off-peak and discharging
during peak demand or high price

• Frequency regulation:  provides fast active power response for grid
frequency stabilization via bidirectional PCS

• Peak shaving:  limits peak demand charges by discharging stored energy
during high-load periods.

• Grid-forming control and black start:  establishes voltage/frequency in
islanded mode and restores grid without external supply.

• Reactive power compensation and voltage support:  delivers four-
quadrant reactive power, LV/HVRT, LV/HFRT, and power factor control
for grid stability

• Renewable energy firming and smoothing:  Absorbs excess solar/wind
output during high generation periods and releases it during low output
to reduce intermittency and improve dispatchability

• Ramp rate control:  Limits rapid power changes from variable
renewables, ensuring smooth grid ramps and compliance with
interconnection requirements.

The MEG 4h Integrated Block is a high-capacity, containerized Battery Energy 
Storage System (BESS) platform integrating two 6.25 MWh 4h liquid-cooled 
energy storage containers (total nominal 12.5 MWh energy, 4-hour duration) with a 
single 3.125 MW integrated medium voltage PCS skid.  Built around prismatic LFP 
cells (1175 Ah) for extended cyclic lifetime, the liquid-cooled battery containers 
provide precise thermal management across -30°C to +55°C operating range, while 
the bidirectional PCS (2 × units, three-level topology) handles full four-quadrant
conversion with DC input alignment (1050–1500 V, nominal 1331.2 V).  

This all-in-one architecture supports efficient bidirectional power flow, high round-
trip efficiency (battery ≥95% at 0.25P, 25°C; PCS ≥98.5%), and compliance with key
standards (IEC/UL/NFPA for battery; CE/VDE/IEC/EN for MV skid).

Engineered for grid reliability and operational flexibility, the MEG 4h Integrated 
Block operates in both on-grid (grid-following) and off-grid (islanded) modes.  The 
MV skid enables grid-forming control for stable voltage/frequency reference in 
autonomous scenarios, plus black start capability to restore power without external 
grid supply.  
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• High energy density for compact footprint and land area savings

• Superior thermal uniformity via liquid cooling for extended cyclic lifetime

• Pre-assembled modular containers for simplified transport, installation, and 

maintenance

• Enhanced safety with multi-stage fire protection (NFPA 855 compliant)

• Lower auxiliary power consumption and improved round-trip efficiency

• Grid forming and following capability including black start 

Symtech Solar | 4h Utility-Scale BESS Platform

Large Scale Li-Ion Battery ESS (LFP) - About

The factory pre-assembled containers (standard 20 ft dimensions, IP55 battery/ 
IP54 skid) reduce deployment time, on-site labor, and transportation costs 
while handling severe environmental conditions (altitude up to 4000–5000m 
with derating).  

Multi-stage fire protection (NFPA 855 compliant), 3-level BMS, modular service 
access, and low auxiliary consumption contribute to minimized Levelized Cost of 
Storage (LCOS) and long-term performance in demanding grid-support roles.

SYSTEM BENEFITS
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• Configuration:  4 x 1P416S using prismatic LFP ESS cells (1175 Ah nominal 
capacity per cell, high cyclic lifetime ≥ 11,000 cycles at cell level)

• Cooling:  Liquid cooling (innovative design for high thermal stability, low 
auxiliary consumption)

• Efficiency:  Round-trip ≥95% (DC side, 0.25P, 25°C)

• Safety:  Specialized flame-retardant module top cover, multi-stage active fire 
detection/protection (NFPA 855 compliant), 3-level BMS (cell and system 
monitoring/protection)  
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MEGATRON - BESS

The 6.25 MWh 4h liquid-cooled energy storage system delivers exceptional 
performance through its prismatic LFP ESS cells with 1175 Ah capacity, engineered 
for outstanding cyclic lifetime and long-duration reliability.  This high-capacity 
battery container achieves nominal energy of 6.25 MWh at a 4-hour duration 
(0.25P charge/discharge rate), with round-trip efficiency ≥95% under standard 
conditions (25°C ±2°C).  Advanced liquid cooling ensures precise thermal stability, 
maintaining optimal operating temperatures to maximize energy throughput and 
minimize auxiliary consumption across a wide temperature range (-30°C to +55°C 
operating, -20°C to +35°C recommended storage).

Prioritizing uncompromising safety and low Levelized Cost of Storage (LCOS), the 
system incorporates specialized flame-retardant module top covers, multi-stage 
active fire detection and protection compliant with NFPA 855, and a 3-level BMS 
for comprehensive cell and system monitoring/protection.

6.25 MWh 4h Liquid-Cooled Battery Energy Storage System
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MEGATRON - BESS

BESS - 6.25MWh 

General

Configuration 4*1P416S

Cooling Method Liquid Cooling

BMS Communication CAN, RS485, Ethernet

Application Altitude ≤ 4.000m

Nominal Voltage 1,331.2V

Operating Voltage 1,040 ~ 1,500V

Nominal Energy 6.250 kWh

Nominal SOC at Delivery 27%

Nominal Charge/Discharge Rate 0.25 P / 0.25 P

Round Trip Efficiency ≥ 95%

Energy Density ≥ 130Wh/kg

Electrical 

Dimensions (L x W x H) 6,058 x 2,438 x 2,896 mm

Maximum Weight 48,000 kg

Protection Level Container / Module IP 55 / IP67

Operating Temperature -30°C ~ 55°C

Corrosion Protection Level C5-M

Mechanical

Side View Back View

6058mm
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MEGATRON - BESS
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• Full four-quadrant bidirectional operation for active and reactive power control
 in charging/discharging modes

• Three-level topology enabling high conversion efficiency (≥98.5% typical) and
 reduced harmonic distortion (<3% THD)

• Full rated power capability at 1500 V DC with wide operating voltage range
(1050–1500 V) for flexible battery matching

• Compliance with major international and local grid standards, plus robust design
 for severe environmental conditions (IP54 enclosure, -35°C to +60°C operation

 with derating) 

Symtech Solar | 4h Utility-Scale BESS Platform

The 33 kV integrated medium voltage skid is a pre-assembled, factory-tested 
solution delivering up to 3.5 MVA rated power (configurable down to 2–3.15 MVA) 
through a bidirectional PCS (2 × 1750 kVA nominal units), oil-immersed step-up 
transformer (Dy11 vector, ONAN cooling), and ring main unit switchgear (SF6 or 
SF6-free options, 36 kV rated, 630 A, 20–25 kA short-circuit rating).  

It supports full four-quadrant operation with three-level topology for ≥98.5% PCS 
efficiency, wide DC input range (1050–1500 V), LV side at 690 V nominal, and MV 
output at 6.6–33 kV ±5% (50/60 Hz).  Designed for grid reliability, the 
skid provides reactive power compensation, LV/HVRT, LV/HFRT, 
grid-forming capability, and black start support, while featuring 
comprehensive protections (disconnector + fuse, motorized breaker, Type II 
surge arresters, IMD, transformer relays, smoke detection), IP54 enclosure, 
natural air cooling, and modular access for maintenance in severe 
conditions (-35°C to +60°C with derating, up to 5000 m altitude).

MEGATRON - MV SKID

33 kV Integrated Medium Voltage Skid
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MEGATRON - MV SKID

MV SKID - 3.125MW 

Transformer

Rated Power (kVA) 3150

Transformer Model Oil type

Transformer Vector Dy11 

Protection Level IP54 / IP55

Anti-corrosion Grade C4-H / C4-VH / C5-M / C5-H / C5-VH

Cooling Method ONAN / KNAN

Temperature Rise 60K Top Oil 65K Winding @40C

Oil Retention Tank None / Galvanized steel

Winding Material Aluminum / Copper

Transformer Oil 25# /45# mineral oil / Natural ester insulation oil

Transformer Efficiency IEC standard / IEC Tier-2

MV Operating Voltage Range (kV) 6.6 ~ 33±5%

Nominal Frequency (Hz) 50 / 60

Altitude (m) ＜1000 / ＞1000

Switchgear 

Switchgear Type Ring Main Unit, CCV

Rated Voltage (kV) 12/24/36 

Insulating Medium SF6 / SF6 Free (≤24kV)

Rated Frequency (Hz) 50/60 

Enclosure Protection Degree IP3X 

Gas tank Protection Degree IP67 

Gas Leakage Rate per Year ≤0.1%

Rated Operating Current (A) 630

Switchgear Short Circuit Rating (kA/s) 20kA/3s / 25kA/3s

Switchgear IAC (kA/s) A FL 20kA 1S 

PCS * 2 

DC Input Voltage Range (V) 1050~1500

Max. DC input Current (A) 1833

DC Voltage Ripple < 2%

DC Current Ripple < 3%

LV Nominal Operating Voltage (V) 690

LV Operating Voltage Range (V) 621~759

PCS Efficiency 98.5%

Max. AC Output Current (A) 1588

Total Harmonic Distortion Rate < 3%

Reactive Power Compensation Four quadrant operation 

Nominal Output Power (kVA) 1750

Max. AC Power (kVA) 1900 
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MEGATRON - MV SKID

MV SKID - 3.125MW 

PCS * 2 con't

Power Factor Range 0.99

Nominal Frequency (Hz) 50 / 60 

Operating Frequency (Hz) 45~55 / 55~65 

Connection Phases Three-phase-three-wire 

DC Input Protection Disconnector + Fuse inside of inverter 

AC Output Protection Motorized Circuit breaker inside of Inverter 

DC Overvoltage Protection Surge arrester, type II /  I+II 

AC Overvoltage Protection Surge arrester, type II /  I+II 

Ground Fault Protection DC IMD/ DC IMD + AC IMD 

Transformer Protection Protection relay for pressure, temperature, gassing 

Fire Extinguishing System Smoke detector sensor (dry contact) 

Protection 

Communication Method CAN / RS485 / RJ45 / Optical fiber 

Supported Protocol CAN / Modbus / IEC60870-103 / IEC61850 

Ethernet Switch Qty One for standard

UPS 1kVA for 15min / 1h  2h 

General Specs

Dimensions (W*H*D)(mm) 6058*2896*2438 (20ft) 

Weight (kg) 19000 

Protection Level IP54

Operating Temperature (℃) -35~60, >45 derating

Storage Temperature (℃) -40~70

Maximum Altitude (above sea level) (m) 

Environment Humidity 0~ 100%, No condensation 

Type of Ventilation Nature air ccooling / Forced air cooling 

Auxiliary Power Consumption (kVA) 11.6 (peak) 

Auxiliary Transformer (kVA) Without

Communications

5000, ≥3000 derating
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MEGATRON - MV SKID

MV SKID - 3.125MW 

AC Side Parameters

AC Wiring Method Three-phase three-wire system (Including step-up transformer) 

Nominal Power 3150kVA 

Continuous Overload Capacity 3465kVA 

Nominal AC Operating Grid Voltage 33kV

AC Operating Voltage Range 33kV ± 2×2.5% 

Nominal Operating Grid Frequency 50Hz

Operating Frequency Range 47Hz~52Hz (Configurable) 

THD (Total Harmonic Distortion) Rate <3% (Nominal power) 

Nominal Power Factor >0.99

Power Factor Range Nominal power: 0.9 (Leading) ~ 0.9 (Lagging) 

AC Side Power Control Inaccuracy <2% 

Power Quality and Grid Adaptability Comply with harmonic requirements of IEEE1547 and G5/5 

Current Harmonic Distortion <3% 

Operating Grid Voltage Range -15% ~ +10% ( < -10% derating)

DC Side Parameters

Nominal Power 3150kW 

Continuous overload capacity 3465kW 

DC operating voltage range 934V ~ 1500V 

Continuous carry 3666A 

Short duration current IP3X 

Voltage stabilization accuracy IP67 

Current stabilization accuracy ±5% 
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MEGATRON - MV SKID
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POWER:  PCS

ENERGY:  BESS

3.125 MW

12.5 MWh

SIZE:  6,058 x 2,438 x 2,896      (2 BESS x 1 Skid) mm

MEGATRON 3.125MW x 12.5MWh System Block Type

WEIGHT:  BESS 48,000 (x2)    PCS SKID 19,000 kg

CELL:  1175Ah

MODULE:  195.5 kWh

RACK:  1564 kWh

CONFIG:  4*1P416S

ENERGY DENSITY:  ≥130 Wh/kg

EFFICIENCY BESS:  RTE ≥95%

THD: <3%

PF RANGE:  >0.99

IP RATING:  IP54

CONFIG:  2 × PCS units (parallel)

MAX AC CURRENT: 1588A per PCS

EFFICIENCY PCS:  ≥98.5%
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MEGATRON - SYSTEM BLOCK LAYOUT

The MEG pre-assembled block supports efficient bidirectional power flow, high 
RTE (BESS ≥95%, PCS ≥98.5%), and grid-compliant operation at 33 kV via step-up 
transformer, RMU switchgear, and protections in standard 20 ft enclosures.

Power Cable
3X(ZA-YJV-26/35-1X50

Connecting Copper Busbar
AC630V, 3500A, 42kA

Battery Storage System
LiFePO4 
6.25 MWh (4h)

20’ container (x2)

DC Power Cable
(XLPE/AL-DC-1.5kV)

PCS - bidirectional 
CB: AC690V, 1600A, 42kA
PCS-1575kW (x2)
AC630V/50Hz, DC934~1500V
DS: DC1500V, 2000A
FUSE:  DC1500V, 2500A, 250kA

Step up Transformer (Oil)
S11-3150kVA, Dy11, Ud=7%
33±2.5%/0.63kV, KNAN

Ring Main Unit (SF6)
LBS: 33kV, 630A, 20kW/3s
with ES, & Live Display
CB:  33kV, 630A, 20kA/3s
CT:  75/1-150/1A,

  0.5/5P20, 2.5/5VA
SA: YH5WZ-45/129.5-600
with DS, ES, & Live Display

Container 1 Container 2 

ATS

Mini-Sub 
Aux Transformer

UPS

Power Cable
(XLPE/AL-1.5kV)

MV SKID

BESS

To other RMUs
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BESS System Monitoring

A cloud based energy management system (EMS) can be 
configured to monitor the BESS and energy storage systems 
grid access point in real-time.

  
By monitoring real-time data, and taking safety & stability 
constraints into consideration, the cloud based EMS can 
dynamically adjust the energy storage system’s charge/
discharge strategies based  on the project requirements.

Symtech Solar | 4h Utility-Scale BESS Platform
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HELPING YOU HARVEST CLEAN ENERGY

info@symtechsolar.com 
www.symtechsolar.com

Product dimensions and physical appearance in this brochure are nominal and are provided for the convenience of our 
customers. Symtech Solar Group reserves the right to make changes from time to time, without prior notification, which may
change the dimensions and physical appearance shown.
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