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Abstract 
 

MRH 90 is one of the newest aircraft to have entered service with the Australian Defense Force 
(ADF).  Initially, it has replaced the UH-1 Iroquois but as production continues it will replace the 
Sea King and Blackhawk helicopters as well.  This will result in an eventual fleet of 46 aircraft. 
 
The MRH 90 is delivered equipped with an integral Health and Usage Monitoring System (HUMS). 
This system provides information to the aircrew, maintainers and aircraft fleet managers to aid in the 
diagnosis and rectification of short term issues.  It also collects trending data that is employed by the 
aircraft fleet managers and aircraft structural integrity program in the long term management of the 
individual aircraft and the entire aircraft fleet. 
 
Being integral to the aircraft, the MRH 90‘s HUMS draw on the aircraft’s own systems for the 
provision of data that relates to health and usage.  This minimizes the need for dedicated sensors and 
also reduces maintenance burden imposed by the HUMS by minimizing the need for non-essential 
specialist equipment to be carried on operational aircraft.  
 
This presentation will provide a detailed description of the Health and Usage Monitoring System on 
the MRH 90 Helicopter.  It will outline how the data is generated on the aircraft and how the data is 
collected and collated for the management of individual MRH 90 aircraft and the fleet as a whole. 
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Introduction 
 

The MRH 90 is the newest helicopter to enter service with the ADF.  It is a variant of the NH90 
TTH with customizations for the Australian environment and to ensure operational compatibility with 
Australia’s allies.  46 aircraft have been ordered to date with 40 aircraft allocated to the Army to 
replace the UH-1 Iroquois and Blackhawk, and six aircraft allocated to the Navy for replacement of 
the Sea King.  The first four MRH 90s were assembled by Eurocopter at their Marignane facility 
near Marseilles, France.  The remaining 42 aircraft are being assembled by Australian Aerospace at 
their Brisbane Airport Facility.  
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NH90 Program 
The NH90 program was born from studies undertaken by Industrial Advisory Group NIAG SG 14 
(NATO) for a common tactical and naval transport helicopter for use by NATO.  From these 
studies a basic requirement was laid down and in 1992, NAHEMA (NAto HElicopter Management 
Agency) was created, representing the four major participating nations: Italy; France; Germany and 
the Netherlands.  At this same time NH Industries (NHI) was created, made up of a consortium of 
four partner companies, each representing a NAHEMA nation: Agusta Westland (Italy); Eurocopter 
(France); Eurocopter Deutschland (Germany); and Stork Fokker (Netherlands). 

NHI ensures the management of NH90 program, marketing and after-sales support.  The 
NH Industries consortium is headquartered in Aix-en-Provence in France.  Figure 1 [REF 1] shows 
a simple break-down of the aircraft by partner company responsibility. 

 

 
Figure. 1:  NHI Partner Company Work Share [REF 1] 

 
Description of the NH90 helicopter 

 

The NH90 helicopter is of conventional appearance, with a main/tail rotor configuration and tricycle 
retractable landing gear.  Power is provided by two Rolls-Royce/Turbomeca RTM322-01/9 or two 
General Electric T700-T6E turboshaft engines at the customer’s choice.  The NH90 is also fitted 
with an Auxiliary Power unit (APU) for self-starting and ground operation.  It is a medium weight 
helicopter with a Maximum Take-Off Weight (MTOW) of 10.6 tonnes.  The main rotor system uses 
four composite blades with flared tips and a titanium hub. The tail rotor is of similar configuration to 
the main rotor.  

There is a large sliding door on each side of the cabin for passenger access and an aircrew door on 
each side of the cockpit.  The NH90’s crashworthy airframe is built mostly of composite materials 
with metal only being employed in areas of concentrated loading (e.g. tail fold hinges).  Figure 2 
[REF 2] provides the basic layout and dimensions of the aircraft.  

The NH90 is available in two major configurations:  

• Troop Transport Helicopter (TTH) - The land based variant for transport of troops and 
cargo.  Capable of carrying up to 20 troops, 12 stretchers or 2500Kg of cargo.  There is 
additional access to the cabin via a rear ramp for fast unloading of troops, cargo and 
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casualties.  Additionally, the TTH is generally fitted with infra-red suppressing exhausts on 
the engines and has dust filters for the engine intakes as standard role equipment. 

• NATO Frigate Helicopter (NFH) - The ship-borne variant used for anti- surface ship and 
anti-submarine warfare.  This aircraft comes fitted out with, weapons racks, role equipment 
and avionics suited to its primary mission as specified by the customer with an average crew 
of 4 or 5.  The NFH is also distinguished from the TTH by having a steerable nose wheel, 
automatic blade folding and secure and traverse equipment (“Harpoon” or RAST) for safe 
handling of the aircraft on a naval ship’s deck. 

The MRH 90 is the Australian variant of the NH90.  It is based on the NH90 TTH with Rolls 
Royce/Turbomeca RTM 322-01/9 engines and fitted out with a communications and avionics suite 
that is suited to the Australian operating environment and compatible with the systems used by 
Australia’s allies.  When fully operational six MRH 90s will be operated by the Australian Navy and 
forty MRH 90s will be operated by the Australian Army.  The MRH 90 helicopters operated by the 
Australian Army and the Australian Navy are of the same basic configuration. 

 

 

Figure. 2:  Configuration and dimensions of the NH90 TTH [REF 2] 
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MRH 90 Health and Usage Monitoring System (HUMS) 
 
The MRH 90 helicopters are delivered equipped with an integral health and usage monitoring system 
(HUMS).   
 
The HUMS for the MRH 90 has two major components: 
 

• Monitoring and Diagnostic System (MDS) – The onboard systems which have the major 
functions of initiating alarms for aircrew, collecting maintenance/usage data and aiding 
maintainers in aircraft system troubleshooting. 
 

• Ground Logistics Information Management System (GLIMS) – The ground based systems 
which stores, collates and make available maintenance and usage data for a helicopter, a 
group of helicopters or the entire fleet. 

 
On-Board Monitoring and Collection of Usage Data - MDS 

The general goal of the Monitoring and Diagnostic System (MDS) is the initiation of alarms arising 
from technical anomalies to the aircrew, data acquisition for maintenance/usage purposes and 
assistance to the maintenance staff for failure location.  In the maintenance process the MDS allows 
one to:   

• assist the preventive maintenance process by providing indication for actions to be planned 
and performed,  

• reduce the corrective maintenance time by providing diagnostic and fault isolation 
capabilities, 

The structural and engine monitoring consists of the following main functions:  

• Status Monitoring - The status monitoring consists of the continuous monitoring until an 
anomalous condition or behavior occurs. This monitoring also contains the built in test (BIT) 
of the avionic equipment. The avionics monitoring consists of the continuous monitoring of the 
NH90 avionic systems, particularly core systems and the flight control system without 
disturbance of the helicopter normal operation.  

• Health Monitoring - The health monitoring refers to the functions capable of detecting 
either malfunctions or impending failures. Due to this prognostic capability, health monitoring 
functions are a key factor for the implementation of on-condition maintenance.  

• Usage Monitoring - The usage monitoring is a functionality which measures the consumed 
life of the aircraft and its components during the actual operational spectrum. 

• Diagnostic Monitoring – The diagnostic Monitoring is the functionality of exploiting and 
cross-correlating all the on-board available data (acquired from the 
systems/equipment/LRUs and stored in the MDS) in order to provide the aircrew or 
maintainers with intelligible and unambiguous information about a given failure. 

The systems and components covered by the MDS are detailed in Table 1.   
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Table 1:  Systems and Components covered by the MRH 90 MDS 
 

o Electrical system o Fuel system o Cabin doors system 

o Hydraulic system o Environmental control system  o Emergency floatation system 

o Rotor actuators o Pitot heating system  o Rotors and SARIB system  

o Rotor brakes o Windshield deicing system  o Ice protection system 

o Auxiliary Power Unit (APU)  o Landing gear system  o Engine sand filter  

o Transmission system o External lighting system  o Rescue hoist system  

o Engines and FADEC system  o Internal lighting system o Cargo hook system 

 

The MDS has a minimal number of dedicated sensors in the aircraft.  Instead it draws on sensors that 
are present for other purposes and provides a single portal for the aircrew and maintainers to view 
this information.  The methods used by the MDS to monitor components vary greatly with their 
complexity and criticality.   

Simple components are managed using simple systems and methods.  Some components (e.g. cabin 
doors) are simply monitored to provide indicators/warnings to the aircrew with regard to their status 
and the method of monitoring may be as simple as a microswitch which indicates if the component is 
extended or closed.  However this data is recorded on the MDS and may add depth to the usage 
data results in the long term.  Similarly components like the lighting systems, ice protection systems 
and environmental control system are monitored to record their basic self check results and running 
times for the collection of reliability data.  Components that have a service life limit and that have 
clear and discrete ‘cycles’ such as the landing gear (retract/extend = 1 cycle) and APU (‘start’ = 1 
cycle) are monitored by maintaining a count of the cycles in the MDS.  Beyond this are components 
like the cargo hook which has a load cell built into it and a dedicated computer to determine the life 
consumed via an algorithm based on the weight carried, time of carriage and the load factors applied.  
The hook also provides an example of a time based item since it must be replaced every 5 calendar 
years, the MDS also records its install date and keeps track of the days remaining until it must be 
replaced.  The life remaining on the hook is reported to the MDS.  

Most of the critical components are monitored using the sensors relating to the Plant Management 
System (PMS) and the Flight Control System (FCS) as detailed in Figure 3. 
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These sensors are mostly accelerometers that directly measure the vibration of the components to 
which they are attached.  The results of these measurements produce data that is taken directly into 
the MDS to monitor the status of the various dynamic components of the helicopter.  Sensors are 
also used in concert to assess the status of larger components and components that do not have 
sensors attached directly to them.  In addition to this are a number of accelerometers that are used 
by the FCS to determine any changes in the orientation of the aircraft.  Many of these sensors are 
also sampled by the aircraft’s central warning system and crash data recorder which act 
independently to the MDS.   
 
The MDS stores its data in an onboard maintenance database (MDB) which is resident in the 
aircraft’s plant management computer.  During operation the MDB outputs a copy of itself to a Data 
Insertion Device (DID) which is a solid-state computer memory cartridge with sufficient capacity to 
hold the data for several flights.  Having this capacity allows the aircraft to operate independently 
from maintenance ground support equipment for operations remote from a main base or for short 
deployments.  The DID is used to transfer data to the ground based component of the MRH 90 
HUMS, the Ground Logistic Information Management System (GLIMS). 

 
Management and Storage of HUMS Data - GLIMS 

 

The Ground Logistics Information Management System (GLIMS) is the long term repository for the 
health and usage data collected by the MRH 90.  Very simply, GLIMS is a database that combines 
the Health and Usage data for a fleet of MRH 90 (NH90) helicopters.  It is a program that can be 
installed on a commercially available PC (Portable or Desktop), uses a commercially available 
operating system with the only specialist equipment being the interface between the computer and the 
DID for the reading of the usage data collected from the individual aircraft’s MDS.  

GLIMS provides access to the same status information as that available to the aircrew and 
maintainers using the MDS but it provides this visibility across the entire aircraft fleet.  It also 

 

 

Figure. 3:  Sensors used by the MDS [REF 3] 
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provides access to historical data for maintenance and reliability trending and to allow prognostic 
investigations to be carried out by logistics personnel, engineers and fleet managers.  Additionally, 
GLIMS has the ability to apply flight state recognition to the usage data collected by the MDS and 
from this, produce a flight maneuver spectrum that can be compared to the expected usage of the 
aircraft provided in manufacturer’s design usage spectrum or the operator’s statement of operating 
intent for use in managing the aircraft and engine structural integrity.   

The basic intent is for there to be a single ‘Master’ GLIMS database that holds all of the usage data 
for the entire ‘fleet’.  This would be used at a high level to manage the fleet as a whole with regard to 
structural integrity, reliability and fleet rotation.  Below this each of the operating units would have 
their own GLIMS to manage their individual aircraft.  The feature also exists that an aircraft or 
subfleet of aircraft can take GLIMS with them when operating away from their maintenance unit for 
extended periods to ensure that the Health and Usage data is collected and to aid in the management 
of the aircraft on deployment.   
 
Figure 4 provides an illustration of the hierarchy of the GLIMS databases in the fleet and an 
indication of the flow of the data from the lowest level units and subfleets that need the most up to 
date information regarding individual aircraft status, through the operating units that are managing 
small fleets in particular conditions and circumstances to the ‘Master’ GLIMS which is used to 
manage the entire fleet.  Each level is responsible for checking the integrity of the data collected by 
them or passed to them from a lower level, ensuring that the data is backed up and stored securely. 

 

 
 

Figure. 4:  Hierarchy of GLIMS Databases and flow of HUMS Data 
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Conclusion 
 
The MRH 90 is delivered equipped with an integral HUMS.  Being integral to the aircraft, the 
MRH 90‘s HUMS draw on the aircraft’s own systems for the provision of data that relates to health 
and usage.  This minimizes the need for dedicated sensors and also reduces maintenance burden 
imposed by the HUMS by minimizing the need for non-essential specialist equipment to be carried 
on operational aircraft. The HUMS is composed of two major components: 
 

• MDS (The Monitoring and Diagnostic System) which is an on-board systems that collects 
the data from the aircraft’s sensors and provides information to the aircrew and maintainers 
to raise warnings and aid in the diagnosis and rectification of short term issues.   
 

• GLIMS (Ground Logistics Information Management System) which stores the data collected 
by the MDS and makes trending and fleet wide comparison of the data available to 
maintainers, engineers, logisticians and fleet managers involved in the deep maintenance and 
longer term management of the MRH 90. 
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