oo difficult for helicopter; too slow by fixe
wing — Examining the role of the tilt-rotor In
Inter-hospital medical retrieval

Andrew Berry
NETS

Newborn & paediatric Emergency Transport Service
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= Fixed wing
= Helicopter
= Road

a Possibilities offered by the BA 609
o Cost and effectiveness
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Presenter
Presentation Notes
This presentation will provide an overview of the services offered by NETS, vehicles available to NETS’ teams and the possibilities offered by the Tilt Rotor in development by Boeing and Agusta-Westland; the BA609. Aspects of cost and potential effectiveness will be discussed.


= 34% of the national population (7.5m)
= 254 hospitals served

Neonatal & paediatric patients to age 16 years
Coordination of complex maternal transfers
Pioneer in clinical call conferencing

An extension of the hospital system

1:49 uses the service; sometime in childhood
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Presentation Notes
NETS is a consultative, advisory and inter-hospital transport service for New South Wales and the Australian Capital Territory. Some international missions are also performed. It is a government gazetted ambulance service in NSW; enabling the cost of transport performed by NETS teams to be recouped from requesting hospitals. NSW and the ACT include 1/3 of the national population – some 7.5 million people. There are 254 hospitals within these jurisdictions which are ‘clients’ of NETS.
The range of patients extends from newly born through to children of age 16 years. NETS is also involved in the coordination of the more complex high risk maternal transfers; especially when birth of a sick infant is considered likely.
Using telephone call conferencing to bring the expertise of more than one remote expert is an area which NETS pioneered in the early 1990s.
Increasingly, problems are solved without transport or using simpler transport solutions than using a NETS team. In other words, the Service is highly selective in triaging cases. 
NETS is effectively an extension of the hospital system as much (or more) that it is a transport service.
One in every 49 of the population uses NETS; sometime in their childhood. If Sydney is excluded, this ‘risk’ rises to 1 in 38.
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Presentation Notes
There are three bases of operation. One in Sydney which uses all modes of transport (Road, Helicopter and Fixed Wing) and caters for newborns, infants and children. Two satellite NETS bases operate out of Canberra (ACT) and Newcastle (Hunter) which offer neonatal transport within their respective regions.


o No ventilator
o Nearest paediatrician — Griffith 65km

a Decision path
= Go now? Awalit delivery?
= Advice & support NETS team(s) mobilised
= Destination city? FW or RW?
= Regional response?
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Presenter
Presentation Notes
Let me give you a scenario…
NETS is called by a doctor in Leeton, a small town in a rural area which offers low risk maternity services; that is of term uncomplicated births only.
There is a woman at 29 weeks of gestation with twin pregnancy and birth is imminent.
This town is 575km from Sydney; a 7 hour drive by car. 
Facilities and skills for resuscitation and care of infants at this stage of gestation are largely reliant on help coming from a distance.
There is no mechanical ventilator for instance; something almost certainly necessary for these babies.
The nearest specialist paediatrician is 65km away.
The decision pathway starts with whether a team should go now (before birth) or await the birth and respond then. In cases such as these, it is common to respond with a NETS team but having arrived at the hospital find the woman’s labour to have abated and delivery doesn’t occur for many hours (or even days).
Advice is given; both from an obstetric and neonatal perspective; using the NETS call conferencing system. One team is mobilised quickly while another is placed on standby for a later plane. The aircraft cannot carry two full teams.
What city has a neonatal intensive care unit with a bed? There are options in Canberra, Sydney and Melbourne.
Should the mission be done by fixed wing or helicopter? Fixed wing involves lengthy road sectors. Helicopter will have to refuel en route.
Can a regional paediatrician assist from Griffith? Is there someone to back him up for emergencies in his primary hospital?
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Presenter
Presentation Notes
The map shows the location of Leeton (B) in relation to the NETS main base in Sydney (A). The NETS ACT team (in Canberra) doesn’t have access to air transport and therefore isn’t an option although closer to Leeton.
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Presenter
Presentation Notes
A decision is made to send one team plus two life support systems and to use fixed wing transport from Sydney.
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Presenter
Presentation Notes
The NETS team is 33km from the fixed wing air base at Kingsford Smith Airport. On average it takes 42 minutes to travel by NETS road ambulance to the airport. Loading, start-up, taxiing takes a further 41 minutes. It is a total of 83 minutes before a fixed wing is in the air.
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Presenter
Presentation Notes
There is no airport at Leeton so the fixed wing must land at another town. For Leeton, this is Narrandera Airport.
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Presenter
Presentation Notes
Having landed at Narrandera, there is a 24 km road trip to the hospital at Leeton


= Aircraft availability/Fuel/Loading
= Flight time (55 mins)

= Ambulance transfer airport to hospital (24km) ¢
= 4:31

o Rotary Wing (AS365N2 or BK117)

= Flight planning/Loading

= Flight time (116 mins)

= Ambulance transfer from showground to hospital
= 3:19
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Presenter
Presentation Notes
The Response Time is the time interval from the ‘Decision to task a team’ by the NETS consultant to the time the team arrives at the bedside (“First Look”).
Using a pressurised turbo-prop (Beechcraft Super King Air 200) there is a 25km trip to the airport during which time the pilot plans the flight and readies the aircraft. Delays can occur if an aircraft is not immediately available (one another mission or out of hours). Carrying a big load (for two patients), fuel calculations are critical and can require adding fuel or removing fuel (decanting) to bring the aircraft to correct operating weight. The loading procedure is very sophisticated but still takes 10 minutes.
The flight sector is 55 minutes.
In total, it is a 4 hour 31 minute response time by fixed wing.
The helicopter alternative involves equivalent flight planning considerations. Loading is a little shorter. The helicopter has the advantage of being co-located in an integrated hangar at the NETS Base. Flying much slower, the journey by air takes 116 minutes. Leeton doesn’t have a hospital helipad and the helicopter lands at the local showground. An ambulance transfer is required to reach the hospital – with further time taken up in unloading from the helicopter, loading into the road ambulance and unloading from the road ambulance.
The total response time is 3 hours 19 minutes.



- Flight at levels o 1 ICU patient & team
= Patient care o Fuel load management

o Anti-icing
o Moderate cost $4,772

o Complex, high loading
a Duty time
o Opportunity cost
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Presenter
Presentation Notes
The fixed wing option is fast; with a planned ground speed of 250 knots. The aircraft are pressurised; enabling flight at higher altitudes for higher speed and cost-efficiency. The patient can be transported with less turbulence and in greater comfort for the attendant team.
The cost is moderate – charged to the Leeton Hospital at $4,772.
On the other hand, the actual flight is only 20% of the overall Response Time. Aircraft are busy on many mission types – a mixture of urgent acute work and less urgent or elective sub-acute missions. Although the interior is a two-litter configuration, payload considerations limit it to one ICU type patient (of any age) and two or three person NETS team. This is accentuated for missions of longer duration with a higher fuel requirement.  The calculation of payload and therefore fuel loading can be complex and time-consuming. Because fixed wing pilots and their aircraft are heavily utilised, flight and duty time limitations are often a challenge. A the beginning of a mission like this the pilot might be already some hours into their duty time.
The time on ground for aircraft and pilot at Leeton will be extensive. First there is at least 50 minutes just for the team travelling from the airport to hospital and return. Patients like these need not just resuscitation and packaging for transport but will likely need extensive treatment (eg surfactant replacement therapy) in the referring hospital to which a response has to be observed and measured before ventilatory and other supportive therapy is adjusted before leaving the hospital. It will be a minimum of 2 hours in the hospital. This is an opportunity cost to the system; having an aircraft and pilot on the ground for 3 hours or more. In practice, the aircraft returns to home base and another is sent later. This adds to the overall cost.


a Slide loading
o Duty time

NETS Newsorn and paediatric Emergency Transport Service

Range & endurance
No flight in/near icing
LSALT & FZL
Turbulence

Mission decline rate
1 ICU patient & team
High cost $11,276
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Presenter
Presentation Notes
Helicopter has the advantage of point-to-point travel. For most hospitals (Leeton is an exception) a hospital helipad permits the helicopter to land right at the hospital and an ambulance transfer is avoided. However the aircraft flies at less than half the speed, making flight times long. Still only 58% of the overall Response Time.
Neonatal life support systems are loaded transversely in the helicopter. 
The range and endurance of the helicopter is limited and for most available types, this trip would have required a refuelling stop en route. Rural and regional sources of aviation fuel are limited so refuelling may require a significant ‘dog-leg’ in the journey – further extending the journey time.
The same problems of extended ‘scene’ time have an impact on duty time. The helicopter operator generally has a fatigue management strategy which allows the pilots to switch off their ‘clocks’ and properly rest in the referring hospital.
Helicopters available to medical retrieval aren’t able to fly in or near known icing conditions. It is common for the freezing level to be below or too near to the lowest safe altitude when crossing the mountain range from any of the NETS’ bases to the interior of the state. It is not possible to fly around that mountain range because it extends all along the east coast of the country.
Without pressurisation, helicopters are constrained to fly below 10,000ft above sea level. This exposes the flight to turbulence more often – a particular problem in the hot summer months or when there are strong westerly winds causing orographic turbulence.
For these reasons of limited range/endurance, forecast icing and turbulence, many missions are declined by the pilots. This significantly reduces availability.
Again, like the fixed wing, the helicopter is effectively limited to carrying one ICU patient at a time.
At current costs, the mission will be charged at $11,276 – substantially more than fixed wing.
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Presenter
Presentation Notes
When flying in cloud, the pilot must plan the flight to be a safe height above known obstacles – such as mountains. For each track – eg between point A and point B on this diagram, the topography will have been mapped along that track and 10 miles to each side to ascertain the highest point. The Lowest Safe Altitude (LSALT) is the altitude 1,000 feet above the highest point. The pilot must always be above the LSALT.
The air becomes colder with altitude. The altitude at which the air temperature is expected by official forecast to be at zero degrees Celsius is the Freezing Level. It is at or near this temperature that moisture in the air will freeze. For an aircraft flying through cloud, that ice will crystallise on the leading edges of the wing, tailplane and propellers or rotors. This is highly dangerous as it will change the aerodynamics in such a way as to stop the wing or propellers operating as they should. While fixed wing aircraft are often equipped with tools to deal with this problem; inflatable rubber ‘boots’ on leading edges and heating elements in propellers, helicopters are not. Ice forming on a main rotor or tail rotor could easily lead to effective engine failure.



LSALT

Freezing level
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Presenter
Presentation Notes
In this diagram, the freezing level is below LSALT and the helicopter cannot undertake the mission. It is grounded.


Freezing level

LSALT
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Presenter
Presentation Notes
In this diagram, the freezing level is below LSALT and the helicopter cannot undertake the mission. It is grounded.
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Presenter
Presentation Notes
Last century, the fixed wing aircraft landed on the street outside Forbes; a rural hospital in NSW.
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Presenter
Presentation Notes
These days, the helicopter uses the same street to land outside the same hospital.
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Presenter
Presentation Notes
Graphically summarising the fixed wing journey, the ground elements at each end of the mission effectively move the airports involved much further from origin and destination. This is represented on this slide to show the virtual location of the airports used to reach Leeton.
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Presentation Notes
If only the benefits of helicopter and fixed wing could be combined? The best of both worlds can be had in a hybrid aicraft. For some decades now, the US military has successfully operated the V22 (Osprey). There are currently 140 in operation in war zones and disaster areas.
A smaller, civilian version is under development jointly by Bell and Agusta-Westland. This picture shows one of Bell’s prototypes in vertical flight.


o Celling - 25,000 ft
o HOGE - 5,000 ft

o Utilises existing helipad infrastructure
a Pressurised

o Certified for IFR flight into known icing conditions

o Two critical care patient capacity
o Easy loading — wide door; knee height sill
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Presentation Notes
The BA 609 (later changed to AW 609 when Bell dropped out of the consortium) is promoted as follows:
Long legs – range 750 nautical miles
Fast – max cruise of 275 k. In practice a planned speed of 250k.
Able to fly high – up to 25,000 ft.
High performance – hover out of ground effect at 5,000 ft.
Able to use existing helipad infrastructure – the footprint of a Bell 412 and a little heavier than an AW139.
Pressurised.
Certified for flight into known icing conditions
Two patient carrying capacity (with 4 attendants)
Easy loading through a standard door wider than a King Air and at knee height much easier to engineer


o Footprint

a Height

a Fuel capacity
o Engines

a Cockpit
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18.3m X 13.3m
4.5m

3,101 L

PT6C 67A
Collins Proline 21
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Presenter
Presentation Notes
The numbers are shown here.



« Comparable to modern medium twin helicopter

o Low operating cost
« DOC $1,200 per hour
« Comparable to Beech King Air
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Presenter
Presentation Notes
Cost. Purchase price hasn’t been determined. Currently, estimates are around US$15,000 million. This is likely to increase.
However, it is only 10-15% more than a modern medium twin-engined helicopter
Operating costs are predicted to be lower than for a helicopter. Whether direct operating costs are as low as $1,200 is unlikely but costs comparable to a King Air are predicted.



= Currently in icing tests
= Customer launch 2011

a High capital cost - $US15m
a V22 (Osprey) problems — 4 accidents
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Presentation Notes
Like any first of type (and this is the first truly new aircraft since the helicopter in the 1940s), the time-frame for launch is hard to estimate. Currently, prototypes are undergoing icing trials. Customer launch is predicted for 2011 but that is likely to be optimistic.
It is likely that the off-shore oil industry will be front of the queue to use this aircraft. It extends significantly the distance from land which oil rigs can operate. That is a very powerful commercial incentive.
There is also the reputation for reliability of the Osprey. Early on there were 4 accidents involving this aircraft. It appears that whatever those problems, they are no longer an issue for the manufacturer and US military.


* Requires 30 minutes holding fuel

= TEMPO,; a weather condition below landing
minima lasting up to 60 minutes

* Requires 60 minutes holding fuel

a Fuel policy
= All missions must hold 30 minute fuel reserve

= Night VFR and IFR must hold an additional 10%
of the fuel remaining after all other reserves have
been accounted
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Presentation Notes
In addition to the fuel required to fly to a particular location, the pilot must carry additional fuel in certain weather conditions. An INTER is a temporary weather condition at the destination airport below minimum conditions for landing for periods of up to 30 minutes. This requires 30 minutes additional fuel.
A TEMPO is a weather condition at the destination where landing will not be possible for periods of up to 60 minutes. An additional 60 minutes of fuel is required.
All helicopter flights must carry a mandatory fuel reserve of 30 minutes.
At night and in instrument conditions, additional 10% of fuel must be carried.
All this adds up to much more than the fuel simply to get from A to B.
If the necessary fuel cannot be carried, the flight can’t occur.


o Limitations
- No company performance charts available. Website
figures should be treated as a guide only.
o Assumptions

= Maximum fuel load available for all environmental
conditions (based on Bell Agusta quoting 5000-ft Hover
Out of Ground Effect at Max Gross Weight)

= Assumed cruise fuel flow for hold

= Bell Agusta states 275 knot cruise, assumed 250 knot
cruise to allow for other assumption-induced inaccuracies

A
A
«:}»
vy
v

NETS Newborn and padiatric Emergency Transport Service ISAS 2009 - Hobart


Presenter
Presentation Notes
There are no performance charts yet for the Tilt Rotor. Some resources are available.
The following assumptions are made.

http://www.bellagusta.com/air_ba_main.cfm
http://www.agustawestland.com/product/ba609
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Endurance (hours)

BA 609 AS365 Applicable Reserves

Cruise Speed (kts)

Fixed Reserve (hours)

0.5

0.5

10% reserve NVFR (hours) 0.25 0.33
10% reserve IFR INTER (hrs) 1|0.2 0.28
10% reserve IFR TEMPO (hrs) |0.175 0.247
Available Cruise (hours)
VFR 2.5 3.3 Fixed Reserve Only
NVFR/IFR - no op requirement [2.25 2.97 Fixed, 10% Reserve NFVR
] Fixed, 10% Reserve IFR INTER, 30 minutes for
IFR - INTER (less 30min) 1.8 2.52 INTER
_ Fixed, 10% Reserve IFR TEMPO, 60 minutes for
IFR - TEMPO (less 60 min) 1.325 2.053  [TEMPO
Range (nm)
VFR 625 412.5 Fixed Reserve Only
NVFR/IFR - no op regm 562.5 371.25 [Fixed, 10% Reserve NFVR
) Fixed, 10% Reserve IFR INTER, 30 minutes for
IFR - INTER (less 30min) 450 315 INTER
) Fixed, 10% Reserve IFR TEMPO, 60 minutes for
IFR - TEMPO (less 60 min) 331.25 |256.625 [TEMPO
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Presentation Notes
This chart compares the expected performance of a BA 609 to the AS365 N helicopter.
Both have similar endurance (time aloft).
However, the tilt rotor fly twice as fast.
Available cruise time is less than the helicopter but at higher speeds, the tiltrotor goes much further.
The practical range of the tilt-rotor is shown for visual flight, IFR without operational limitation and finally with either a INTER or TEMPO applying. In each case the tiltrotor exceeds the helicopter’s performance. 
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Presentation Notes
This chart graphically represents the comparison of endurance and various reserves.
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Presentation Notes
The available cruise hours show the tilt rotor favourably in comparison to helicopter.
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Presentation Notes
Cruise speed and range are compared
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Presentation Notes
Shown graphically, the tilt rotor has the capability of near-statewide coverage in conditions suitable for VFR operations.
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Presentation Notes
The range is shown for night VFR or IFR flights.
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The effect on range with INTER weather conditions.
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The range is still extensive when a TEMPO is forecast
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This map shows the concentric range rings for different weather requirements.


o Second task?

= Repositioning to Base - 60 min

= Deploy second task

= Return to Leeton; transport first team

= Return to second task; transport that team

o Decoupling aircraft from team
o Process mapping analysis - PWC
&

NETS Newsorn and paediatric Emergency Transport Service

ISAS 2009 - Hobart


Presenter
Presentation Notes
Coming back to our case.
A Response Time is estimated to be between 75 to 90 minutes for this aircraft; based on flight time of 55 minutes and realistic estimates of mobilisation time and time between a hospital helipad and the patient at Leeton. It would be shorter with a hospital helipad (ie no ground ambulances)
The Tilt Rotor is able to deploy two teams in a single aircraft with two life support systems.
In case a second task requires the aircraft, the tilt rotor could return to base within 60 minutes and deploy a team on a second task. Having left that second team with their patient, it could return to Leeton to transport the first patient. The time to return to Base and deploy the second team would approximate the time on ground by the first NETS team. Finally, the aircraft could return to the second patient and team and transport them to the destination hospital. Various other mixtures of aircraft could be utilised.
Effectively, this approach ‘decouples’ aircraft form teams and reduces the opportunity cost of aircraft on the ground.
This is particularly effective if the direct operating costs are, as predicted, to be substantially lower than for twin-engined helicopters.
A process mapping analysis for existing aircraft is planned by PWC. The Tilt Rotor should be included in that analysis.
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Further benefits of this type include the ability for a partial auto-land. With rural and regional airports having no instrument landing facilities, only some having non-precision landing facilities and only 2 or 3 having precision landing infrastructure, current aeromedical aircraft are regularly prevented by weather from conducing a mission. Cloud closer than 500-700 feet above the ground will prevent an aircraft (FW or RW) landing at non-precision approach airports. 
Lower cloud and fog (cloud on ground) are common in rural NSW, especially along the western slopes of the great dividing range. In April to July, 25% of mornings have fog for several or many hours preventing all flights.
The Tilt Rotor will be fitted with partial auto-land technology which permits zero-visibility landing in some settings. This will exceed the capabilities of current aircraft.
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In a spirit of mutual cooperation, adjoining states equipped with the Tilt Rotor could jointly cover many areas of their patch on a collaborative basis.
For instance, Tilt Rotors based in Melbourne and Sydney could mutually back each other - especially in those parts of both Victoria and NSW which are between the capital cities.
A patient in Leeton could be reached by either a Sydney aircraft or a Melbourne aircraft (depending on availability). The destination would be determined by patient-interest first and operational preference second. In other words, a Melbourne aircraft might still transport the Melbourne team and patient to Canberra; which would be the natural destination for our preterm twins.
Aircraft based in Queensland would increase the coverage to cover the majority of the national population.
This type of aircraft suits the Australian setting much more than in densely populated parts of the world like Europe and the USA where aeromedical services are positioned much more closely to each other.
For that reason, is not unreasonable to think about Australia taking a lead on this innovation.
However, the prospect of such interstate cooperation is probably more optimistic than the introduction of such a novel and interesting aviation solution into the aeromedical world.
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Questions and comments welcomed.
Please see my contact details.
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