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Upon completion of this module you …
− will be able to recognize the various components in 

the HCU system.
− will be able to explain the HCU components.
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Learning objectives



Agenda
Components

1. FIVA
2. Fuel oil pressure booster
3. Exhaust valve

− Actuator
− Designs
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MAN FIVA
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Fuel Injection Valve Actuation (FIVA)

Components

Bosch Rexroth Nabtesco



FIVA – MAN - ES FIVA 

Components
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Exhaust valve operation
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FIVA - Operation

Components

Neutral Fuel injection



FIVA – Bosch Rexroth

Components
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FIVA – Feedback signals

Components

The FIVA is immediately set to exhaust valve open 
position: (Safe position) if:

− The FIVA valve feed back signal is not valid, i.e. 
outside 4-20 mA 

− The FIVA valve feed back signal indicates a too high 
(not physical possible) speed

− The FIVA valve feed back signal indicates a position 
not allowed outside a window around TDC

Are only used for index calculations and alarms.

1

2
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FIVA – Safe position identified

Components
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FIVA – HCU events

Components
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Parker
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FIVA – Pilot valves

Components

MOOG Nabtesco



FIVA – ELFI & ELVA

Components
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FIVA – ELFI & ELVA - 300 bars system diagram

Components



FIVA – HCU events with ELFI and ELFA

Components
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Agenda
Components

1. FIVA
2. Fuel oil pressure booster
3. Exhaust valve

− Actuator
− Designs
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Principle

Components
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Cross section

Components

Inductive sensor

Throttle valve

Suction valve



Agenda
Components

1. FIVA
2. Fuel oil pressure booster
3. Exhaust valve

− Actuator
− Designs

February 29, 2024Public | Academy Copenhagen – Public | Academy Copenhagen – HCU components – ©2022 18



Exhaust valve and actuator

Components

Hydraulic push 
rod

Hydraulic 
actuator

FIVA 
Valve

Exhaust valve 
spindle

High pressure 
hydraulic oil -
inlet

Accumulator
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Actuators

Components

Initial position Step 1 Step 2
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Agenda
Components

1. FIVA
2. Fuel oil pressure booster
3. Exhaust valve

− Actuator
− Designs
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Exhaust valve types
High Force Low Force TCEV



High force exhaust valve

Components

Self - adjusting damper piston

Hydraulic nut / measuring cone

Lube oil - outlet

Damper

Air inlet

Inductive proximity sensor

Lube oil - inlet

Sealing oil control unit
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Sealing oil control unit

Applied to all high force valves

Lubrication of spindle stem

Consumption one liter / day per cylinder

Complex design

Indicator pin for activation

High force exhaust valve – Sealing oil control unit

Components
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Components

February 29, 2024Public | Academy Copenhagen – Public | Academy Copenhagen – HCU components – ©2022 26

High force exhaust valve – Sealing oil control unit



Components

Sealing oil control unit

Feedback sensor
Damper oil - inlet

Drain pipes
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− Cost reduction

− Less force and cavitation in hydraulic pipe and 
actuator

− Dura spindle design applied

− Longer Time Between Overhaul (TBO)

− Controlled Oil Level (COL)

− In some cases down sizing of HPS can also be 
possible

− Step one stroke and step two diameter reduced in 
actuator 

Low force exhaust valve

Components
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1st and 2nd generation low force

Components

1st Generation 2nd GenerationRod lift - rotation

Studs changed 
from mechanical to 
hydraulic tightened. 
Number of studs 
reduced.

Inductive sensor

Pressure transducer
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Reduced diameter on oil cylinder, air cylinder and air 
piston (reducing weight)

Added cone on exhaust valve spindle (for direct 
measurement of valve stroke)

Added inductive sensor for direct measurement of 
valve stroke 

Simplifying air spring by increasing air pressure from 
three bar to seven bar (removing reduction station) 

1st and 2nd generation

Components
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Controlled Oil Level (COL)

Components

Exhaust valve stem lubrication

Oil reservoir above stem 
sealing ring

Safety valve

Minimum level controlled 
by stand pipe

Simplification, replaces the 
sealing oil system

Spring air / non return valve

Sealing ring
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Top controlled exhaust valve - TCEV
Components



TCEV component overview



Top Controlled Exhaust Valve - TCEV

Standard TCEV



Seat geometry and development

Components
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All data provided in this document is non-binding.
This data serves informational purposes only and is especially not guaranteed in any way.
Depending on the subsequent specific individual projects, the relevant data may be subject to changes and 
will be assessed and determined individually for each project. This will depend on the particular characteristics 
of each individual project, especially specific site and operational conditions.

Disclaimer
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The intellectual property rights of this work are owned and managed by MAN Energy Solutions and are protected 
both nationally and internationally according to related laws such as copyright law.
This content is for personal learning and non-commercial use only.
You may not modify or reproduce it except for your personal use.
This content is for training purposes only.
This work is the proprietary intellectual property of MAN Energy Solutions.
MAN Energy Solutions owns all rights to this work and the lecture, and this work is only offered by the instructor
or via the MAN eAcademy through the MAN Energy Solutions.
Any use of this work at will, without the consent of MAN Energy Solutions, may cause legal problems.
This work is provided for the convenience of course participant, and it does not give intellectual property
rights to user.

Intellectual property rights
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Thank you
very much!
First name, Last name
Technical instructor
PrimeServ Academy [Your Location]
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