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1 - MAIN OPERATING PRINCIPLE 
 

 

The MP 8 cells are designed to generate hydrogen at a pressure of 8 bars without any compression 

unit. 

 

1.1 ELECTROLYZER OPERATION 
 

The two electrolysis cells have each an anode electrode on which the oxygen is discharged and a 

cathode electrode (tank) on which the hydrogen is discharged. These two gases are separated by 

a diaphragm completely asbestos free. 
 

The positive and negative electrodes are connected to the current rectifier by red copper bars of 

60 x 5 mm. 
 

The hydrogen and oxygen produced are channeled to the manifolds and then a gas balancer is 

designed to keep the level of electrolyte in two cells balanced. 
•  

• The hydrogen pressure effects the hydrogen compartment of the gas balancer. 
•  

• The oxygen pressure effects the oxygen compartment of the gas balancer. 
•  

The volume is taken up by the hydrogen and oxygen in the tanks, the gas balancer and the 

hydrogen/oxygen bubble removing means, has been calculated so that the oxygen is always at a 

little overpressure. The oxygen outlet level gauge sensor frees all the oxygen produced by taking 

action on a discharge solenoid control valve, cyclically. 
 

Two oxygen and hydrogen overpressure safety sensors take action in the event of significant 

imbalance of the levels (sign of a leakage or improper operation of the plant) by cutting off the 

current rectifier, therefore the gas production, while preventing the imbalance from being amplified 

by freeing the excess gas via the oxygen discharge and depressurization solenoid valve, or H2 over 

pressure solenoid control valve. 
 

A "depressurization" sensor is provided to reduce automatically the pressure in the tanks every 8 

hours of operation in order to top up the electrolyte level by adding demineralized water. The 

adjunction of demineralised water in the two electrolysis cells can be automatic or manual. 
 

A discharge pressure regulator blocks the passage of the hydrogen to the generator and sends it to 

storage tank up to a pressure which may vary from 2 to 4 bars according to the adjustment of the 

discharge pressure regulator. Beyond this pressure, it allows the gas to circulate. This unit is designed 

to reach rapidly the pressure of 2 to 4 bars at which the operating frequencies of the level gauge 

sensors allow for optimum lifetime of the oxygen discharge solenoid control valve. 
 

The discharge pressure regulator has been set at 4 bars in the works. With time, it may come out of 

adjustment. There is no point in resetting the adjustment between 1 and 5 bars since the plant 

operates normally within this range. 
 

A non-return valve maintains the pressure of the hydrogen stored in the storage tank stable. 
 

The hydrogen and oxygen bubble removing means filled with activated alumina retain the majority 

of the potash bubbles carried by the oxygen and hydrogen gases. These bubbles are discharged 

with the condensation water via drain valves. 
 

A water demineralizer supplied with raw water directly or indirectly via a pressure controller, 

produces the pure water required for the electrolyzer. 
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An analyzer of the oxygen in the hydrogen with digital readout, installed on the top part of the 

current rectifier door and slave to the system, is provided to check the purity of the gas produced. 
 

A draw-off panel installed in the inflating room is equipped with a pressure reducer controller to 

inflate the balloons very easily and slowly. 

 

 

1.2 PRINCIPLE DIAGRAM 
 

See annex N° 1. 
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2 - DESIGN OF EQUIPMENT 
 

2.1 DESCRIPTION 
 

NO. QTY DESIGNATION 

1 1 DC current rectifier 8 V / 750 A – set at 580 A 

2 1 Single pole electrolyzer made up of two medium cells 580 A 

3 1 Water treatment system 

4 1 H2/O2 Pressure gas balancer 

5 6 Level gauge sensor 

6 1 Hydrogen particle filter 

7 1 Oxygen particle filter 

8 1 Stainless steel Non-return valve 

9 1 ATEX – H2 certified pressure switch set at 8 bars 

10 1 Discharge pressure regulator hydrogen outlet set at 4 bars 

11 2 Discharge and oxygen depressurization solenoid control valve ATEX – H2 certified 

12 2 Depressurization and hydrogen analysis solenoid control valve ATEX – H2 certified 

13 2 Demineralised water filling solenoid valve ATEX – H2 certified 

14 1 Safety relief valve 

15 1 
Hydrogen storage tank, 1,000-liter water capacity, including safety relief valve, isolating 

Inlet/outlet/drain valves, pressure indicator 

16 1 
Draw-off panel including reducing pressure regulator, pressure indicator and valve 

for filling up balloons 

17 1 On line analyzer for measuring the concentration of oxygen in hydrogen 

18 l Electrolyte mixture 

 

2.2 ASSEMBLY AND LAYOUT DRAWING 
 

See Drawing in annexes N° 2 & 3  

 

2.3 MAIN ADVANTAGES 
 

o Instantaneous hydrogen production 

o Modulation of the hydrogen production from 0 to100% 

o Pressurised hydrogen production without any compression system 

o Operation 24 hours/day continuously 

o Automatic restart of the unit in case of mains failure even prolonged 

o Automatic gases depressurization in case of mains failure higher than 30 minutes 

o Automatic filling of cells with demineralised water 

o On-line hydrogen analyser slave to the system 

o Built-in buzzer for alarm signalisation 

o Terminal for alarm report 

o Easy system for electrolysis cells handling 

o Low maintenance 

o Electrolysis cells lifetime 20 years 

o Explosion proved and tropicalized 

o 100% remote control system (following customer requirement) 
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2.4 TECHNICAL SPECIFICATIONS 

 

NO. DESIGNATION SPECIFICATIONS 

1 HYDROGEN GENERATOR  

1.1 Hydrogen flow rate 504 liters/hour 

1.2 Hydrogen pressure in cells 8 bars 

1.3 Temperature at generator outlet 65°C max. 

1.4 Hydrogen storage pressure 8 bars (115 PSI) 

1.5  Hydrogen storage volume 8 m3 theoretical  

1.6 Hydrogen purity 99.9% at 20°C; ambient temperature 

1.7 Operating environment 0 to 45 °C 

1.8 Cooling system Natural air 

1.9 Monitoring system Fully automatic and static 

1.10 Overall size L = 185 cm x H = 195 cm x D = 100 cm 

1.11 Weight 1050 Kg 

2 UTILITIES  

2.1 Electrical power supply required 400 VAC -10%/+15% Three-phase 50/60 Hz 

2.2 Optional Electrical power supply 
220 VAC -10%/+15% Three-phase 50/60Hz 

220 VAC -10%/+15% 50/60 Hz Single-phase 

2.3 Current required 580A 

2.4 Voltage on cell 2.5 VDC per cell  

2.5 Electricity consumption Std 4.6 kVA – Max 5.6 kVA – Required 7 kVA 

2.6 Water consumption 1 liter of hydrogen per m3 

3 ELECTROLYZER CONFIGURATION  

3.1 Single pole cell 2 GIP™ single pole cells serial connected 

4 HYDROGEN STORAGE VESSEL  

4.1 Water capacity 1000 liters (optional 2000 liters or 3 x 300 liters) 

4.2 Proof pressure EN standard (1.5 x service pressure) 

4.3 Service pressure Nominal: 8 bars - Max.: 10 bars 

4.4 Overall size Ø 850 mm - height: 2,150 mm for 1000 liters 

4.5 Weight 394 Kg. 

4.6 Fluid allowed Hydrogen gas 

4.7 Conformity European standards 

5 OPERATING ENVIRONMENT  

5.1 Ambient relative humidity 95 % max 

5.2 Ambient temperature Mini 5°C – maxi 50°C 

5.3 Altitude range Sea level to 1000 m 

5.4 Operating Conditions Indoor with frost protection 

5.5 Operating environment 
Protection against freezing for HG water supply 

and other utilities 

2.5 LINK, CONNECTION AND TRANSFER 
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Connection and network connection of water 

 

The connection of the water circuit of the generator to the connection point of the building is 

carried out by flexible connection ø12 mm. 

The water supply of the building must be equipped with a ball valve (1/4 turn) and a male thread 

1/2 "BSP. 

 

Gas connection and network connection 

 

The gas connection from the generator to the storage tank and from the storage tank to the draw 

off panel is performed by connecting copper pipes ø14 mm. The connection is made by brass union 

with olive 

 

The gas filling connection table to balloon inflation device is provided by flexible antistatic ø 8 mm 

 

The draw off panel is provided with a pressure regulator / flow (P 2 bars / Q: 120 m3 / h) 
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 3 - MAINTENANCE 
 

 

3.1 SPARE PARTS FOR THREE YEAR OPERATION (typical) 
 

The set of spare parts listed below is proposed as optional. This set ensures operation 
of the equipment for a period of 3 years. 

 

NO. QTY SPARE PARTS LIST FOR 3 YEARS 

1 CURRENT RECTIFIER 

1.1 1 CI REGULATOR MS-DEC 1021 G3 

1.2 1 CI ALIMENTATION MS ALIM 1028 F1 

1.3 1 CI driver IGBT SKHI 22A GM 

1.4 1 PRIMARY BRIDGE SKD 82-16 

1.5 1 IGBT SKM 50GB 123D 

1.6 3 VENTILATOR   

1.7 1 VIGITHERME 85°C 

1.8 1 VIGITHERME 105°C 

2 ELECTROLYZER 

2.1 2 EPDM Tank cover seal 

2.2 2 EPDM Diaphragm cover seal 

2.3 4 EPDM seal under diaphragm cover 

2.4 2 EPDM Tank drain plug seal 

2.5 4 PTFE Tank level glass seal 

2.6 2 EPDM Tank filling plug seal 

2.7 2 EPDM Gas balancer cover seal 

2.8 4 PTFE Gas balancer level glass seal 

2.9 2 EPDM Particle filter cover seal 

2.10 2 EPDM Tank O ring cover 

2.11 2 Ebonite insulator between diaphragm bell and cell cover 

2.12 2 Ebonite Tank cover insulator  

2.13 4 Ebonite insulator Ø 20 x 7 

2.14 2 PTFE Insulator  under cell 

2.15 1 Pressure gauge - 0/10 bar 

2.16 2 Tank level glass 

2.17 2 Gas balancer level glass 

2.18 1 Probe sensor 

2.19 1 Probe box 

2.20 1 Solenoid control valve 

2.21 1 Non return valve 

2.22 1 Resin refill for demineralizer  
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3.2 DAILY CHECKS 

 

NO. DAILY CHECK FREQUENCY 

1 Level of electrolyte in cell  Max 12 hours 

2 Measure oxygen content in hydrogen.(Automatic) Automatic 

NOTE: The demineralized water filling system is completely automatic or can be performed 

manually.  

 

 

3.3 PREVENTIVE MAINTENANCE 

 

NO. PREVENTIVE MAINTENANCE FREQUENCY 

2 Replacement of the alumina load in the particle filter 12 months 

3 Replacement of the resin in the water treatment system 12 months 

1 Replacement of the oxygen discharge solenoid valve 1 year 

 

COMMENTS: 

 

The spare parts list and timetable for checks and maintenance have been drawn up on the basis of 

operation of the unit at 8,000 hours per year. 

 

The tooling required for the commissioning and maintenance of the equipment is included in the 

scope of supply. 
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4 - SAFETY 
 

 

4.1 SAFETY OF EQUIPMENT 

 

a. The current rectifier is fully static. The operating and stopping mode is performed by the 

blocking of the Thyristor gates and power semi conductors. 

 

b. A gauge sensor control system is provided in the Gas balancer in order to protect the cells 

from any imbalance in the pressure between the O2 and H2 in the generator. 

 

c. The standard model generator is equipped with an oxygen analyzer guaranteeing supervision 

of the correct operation of the cells. 

 

d. The high-pressure circuit is protected by a safety relief valve. 

 

e. The electrical plant is in compliance with an explosive atmosphere adhering to the European 

standards ATEX (EN 50 014 – 50 018). 

 

f. All pressure equipments and components are in compliance with Pressure European Directive 

97/23/CE. 

 

g. The hydrogen generator is manufactured according to the international standard  ISO 22 734-1 

 

 

4.2  REGULATION 

 

The Electrolytic hydrogen generator type MP8 complies with the international standard ISO 22734-1 

dated 01/07/2008 “Building on hydrogen generators using the water electrolysis process; Part 1: 

Industrial and commercial applications” 
 

All electrical components comply with the Low Voltage Directive 2006/95/EC of 12/12/1995, the 

Electromagnetic Compatibility Directive 2004/108/EC of 15/012/2004 and the ATEX Directive 94/9/EC 

of 23/04/1994 
 

All pressurized components comply with the European Directive 97/23/EC of 29.05.1997, the 

legislation of the Member State of the European Union, on the transposition of EU directives above 

Decree n ° French State 991046 of 13.12.1999 and that the regulations defined by Annex I of the 

European Directive 

 
 

4.3 ELECTROMAGNETIC COMPATIBILITY (EMC) 
 

All constraints of EMC have been taken into account for all electrical components constituting the 

electrolytic hydrogen generator. 
 

All metal parts constituting the electrolytic hydrogen generator, a storage tank, and draw off panel 

as well as copper pipes link are ground connected. 
 

Para arrester installed at the head of the line shall protect against lightning protection, the general 

power of hydrogen generation system and its additional components. 
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The possible establishment of a system of prevention / lightning detection, lightning or any other 

device for protection against lightning is not included in the supply and remains, therefore, the 

responsibility of the operator 

 

 

4.4 USER AND TRAINING MANUAL 

 

A technical and detailed manual is provided in duplicate with the equipment. This manual includes 

the following parts: 

 

Various installation instructions, storage and security 

 

- Procedures for the first start, daily start and start following maintenance or an extended shutdown 

 

Procedures relating to routine maintenance 

 

Various site plans, components and maintenance support 

 

Various electrical drawings and diagrams 

 

Scheme detailed process 

 

Etc.. 
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5 - CUSTOMER SERVICES 
 

 

5.1  INSTALLATION AND SERVICE ON SITE 

 

5.1.1  Services included 

 

The installation, preliminary testing and performance, safety check and a specialist engineer SAGIM 

provides final commissioning of the hydrogen production unit. 
 

 The estimated delivery time is 8 calendar days and is distributed as follows: 
 

- 2 days for the return trip 
 

- 5 working days on site (based on 8 hours per day) for the installation, startup and commissioning of 

equipment including: 
 

- Positioning of electrolytic hydrogen generator, the storage tans and draw off panel 
 

- The completion of the copper piping, installation and connection of various devices 
 

- The electrical connection of the hydrogen generator 
 

- Preliminary, intermediate and final tests 
 

- The leak testing 
 

- The final commissioning of the system 

 

- 1 day operationnal training staff in charge of the generator. 

 

 

5.1.2  Exclusions 

 

The Customers shall performs the operations described below: 
 

- The transport and handling of equipment from the storage area to the client hydrogen building 
 

- The positioning of equipment in their location in the building of hydrogen 
 

- Devices for grounding the building hydrogen 
 

- The connection to grounding of all metal parts as metallic doors, metallic frames included in the 

construction of the building and the hydrogen generator frame. 
 

- The supply of the power supply cable of the hydrogen unit and the appropriate circuit breaker for 

the protection of the plant. 
 

- The installation of gutters drain to purge the H2 & O2 particle filters 
 

- The remuneration of local staff to support the handling and installation of equipment 
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6 - QUALITY INSURANCE 

 
All our services, beginning with the order and following through to the commissioning of our 

installations at Customers' as well as the development stage, production, installation and 

after-sales service at Customer are ISO 9001-ed: 2015 quality certified. 
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7 - TRAINING ON SITE 
 

At the end of the installation and commissioning of the system, training is provided to enable staff to 

ensure the operation and routine maintenance of the system, namely: 
 

- Use and supply of the system 

- Monitoring and verification of the system 

- Management of alarms and vents 

- Safety procedures 

- Periodical operations & maintenance 

 
It is held up on one day according to the following program: 

 

A. Introduction to the Company 

B. Description and operating principle of generator 

C. Generator layout 

D. Safety, gas, installation instructions 

E. Design of a hydrogen generator 

F. Role of the current rectifier 

G. Role of the electrolyzer 

H. Design of an electrolytic cell and role 

a. Anode 

b. Cathode 

c. Diaphragm 

d. Electrolyte 

e. Electrical insulation 

I. Design of the current rectifier 

J. Design of electrolyzer 

K. Purity of hydrogen 

L. Role of analyzer 

M. Design of analyzer 

N. Calibration of analyzer 

O. Preparation of unit before start up 

P. PRACTICE 

Q. Commissioning 

R. 1st time start up of unit 

S. Operation of unit 

T. Periodical operations 

U. Handling and start up of unit by trainees 

V. Maintenance of the plant 

W. Breakdowns, causes and remedies 

X. Troubleshooting of unit by trainees 

Y. mISCELLANEOUS questions
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8 – ANNEX 
 

 

 ANNEX N°1 :  Process Diagram  

 

 ANNEX N°2 :  General Layout  

 

 ANNEX N°3 :  General Assembly  

 



 

 

ANNEX N°1 : MP8  PROCESS DIAGRAM 

 



 

 

ANNEX N° 2 : MP8 GENERAL LAYOUT DRAWING 

 



 

 

ANNEX N° 3 : MP8 GENERAL ASSEMBLY DRAWING 

 



 

 

 



 

 
 


