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Solution Overview & Industry We Serve G E  P o w e r  C o n v e r s i o n

Motor since 1900

Power Electronics since 50’s

+ Government

(US DOD / US Navy)

GE’s Electrification business. Innovation is our DNA
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G E  P o w e r  C o n v e r s i o nPower Electronics for Electrolysis – Thyristor based

Power Electronic System Integration & Engineering Expertise

→ Power System Study

→ Installation Design 

→ Associated Power Electronic for 

Grid Power Quality 

→ E-House / Switchgear 

→ Automation as needed
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G E  P o w e r  C o n v e r s i o nFuture Power Electronics for Grid enabled H2 Plant

Complete AC/DC and DC/DC offering in LV and MV range

→ PMW based. AC/DC and DC/DC power converter.

→ Use of IGBT, MOFSET and increase market penetration of SiC devices with lower cost

→ Modular and Scalable from 1 to 100MW

→ Use of Distributed Energy Resource (Wind, Solar, Battery Storage)

→ AC or DC Microgrid. LV or MVDC. Seamless integration to MV Grid (Tranformerless)

→ Grid flexibility & Interoperability

→ Controller Interface to Utility / ISO / Energy Management system to participate in real time to 

macro economic
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G E  P o w e r  C o n v e r s i o nFuture Power Electronics for Grid enabled H2 Plant

Scalability & Standardization

SYSTEM ARCHITECTURE - PLANT INTEGRATION & MicroGrid

2.5MW system 
250kW – 1.25MW 
Electrolizer stack 

AC/DC Power Block
PF correction
Voltage Grid 
support
Frequency Grid 
Support

DC/DC power block 
0-900Vdc
2.5kHz and up

480Vac

1000Vdc

AC/DC
RECTIFIER

CONTROLLER

1x 
ELECTROLIZER

→ Scalability for Electrolizer Stack

→ One Electrolizer Block (250kW up to several MW)

Benefit

- Reduce the deployment cost and controls integration 

through standardization.

- Provide additional revenue source for electrolyzer through

participation in grid services.

GRID EMULATOR

3x15kW

480Vac 3Ph

GRID EMULATOR

3x15kW

480Vac 3Ph

RTDS

MICROGRID

CPU

PIB1

I/O

HMI

GE POWER CONVERTER 

Typical Controller

2-3-5L 

3Ph Bridge

Cooling  / Switchgear / 

Transformer Etc.

PIBx

Power Interface Board

- Firing (Optic / Copper)

- Analogue IO

- Fast Digital IO

GRID INTERCONNECT

CT

VT

GE CONVERTER 

HARDWARE

GE Power Hardware 

can be simulated via 

RT-LAB or RTDS 

EQUIPMENT UNDER TEST

SUNSPECT STANDARD

MODBUS PROTOCOL

FUTURE
CT

VT

GE CONVERTER 

HARDWARE

FUTURE

PIB2

GE Power Hardware 

can be simulated via 

RT-LAB or RTDS 

H2 ELECTROLIZER

STANDARDIZATION OF 

CONTROL INTERFACE

TYPHOON HIL

RAPID CONTRL 

PROTOTYPING

Requirement

- Standardization of the power and control functions

- Standardization of the power converter testing
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G E  P o w e r  C o n v e r s i o nFuture Power Electronics for H2 Plant – MicroGrid

Complete Power Electronic System Integration

→ Require Power Electronic System Integration 

Expertize (insulation, common mode voltage, fault 

management, performance and mode of operation 

(grid follower / grid forming / downgraded mode) 

SOLAR PV WIND 
TURBINE

Power 
Substation

AC

DC

DC

DC

34.5kV / 13.8kV

1000Vdc

13.8kV / 690V

AC

DC

20MW 
H2 ELECTRO

DC/DC

20MW 
H2 ELECTRO

DC/DC

20MW 
H2 ELECTRO

DC/DC

SST
Modular 

up to 
13.8kV

Electrolizer DC Link

DC

DC

DC

DC

DC

DC

Quick Deployment for mission critical
Interface to any grid voltage between 1 
to 13.8kV

20MW
Fuel Cell

STORAGE

AC

DC

13.8kV / 1850V

H2 

Jet FuelTransportation

AMONIA 
PLANT
NH3

STEEL 
MAKING

DRI

PIPELINE 
INJECTION

AC

AC

M

C H2 BLEND WITH NG

Diesel

GRID 
SERVICES

GTG
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G E  P o w e r  C o n v e r s i o nQUESTIONS

COOPERATIVE AGREEMENT & PARTNERSHIP

Smarter Electrolizer vs H2 cost

• PE supply ~ 15-20% of Electrolizer Cost (below 1MW)
• Grid Enabled Electrolizer -> Increase PE cost -> Increase CAPEX

How to offset the cost for new power supply ?

Identify best revenue source for Grid Enabled Electrolizer (Demand response, Wholesale etc.)

Identify major beneficiaries (Utility, Industrial and others)

Identify potential benefit of Digitalization of large scale Electrolizer (100MW)

STANDARDIZATION + AT SCALE TESTING 





Backup Slides

D O E  H 2  P A C E  - D e c e m b e r  2 0 2 1 9



Placeholder confidentiality disclosure. Edit or delete from master slide if not needed.



Placeholder confidentiality disclosure. Edit or delete from master slide if not needed.


