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APU Maintenance

Looking after the unseen workhorse of many an aircraft

By David Dundas

idden away in the tad of an aircraft,

it is quite remarkable just what an

Muniliary Power Unit (APU) provides
and what it can do in terms of an aircraft’'s
functionality. It is perhaps the uie of the
ward "auxiliary” that rmost likely undenmines
its percaived value and capabalities. From

the moment the main engines shut down
and in the abdence of ground egquipment,

Moala Hirmandes, Strateg i Sas et Panigas, AW Group

the APL becomes responsible for the
provision of all electrical power for the likes
of hydraulics and instrumentation throwegh
to cabin lighting, & well a3 air conditioning
far opterum passenger and crew cambart.
OF course, one mustn't forget that the AP
4 alio redponiible far praviding the pawer
to restart the main engines Tram “cold

In relation to the terrn “auxilary’, the APU

i more than capable of praviding power
throughout the aircraft in the event of total
anging failure, but that whan in flight, the
APL literally becomes swrplus, auxiliary to

requirernents and is switched off.

We wanted to lift the lid an just how
much work is involved in maintaining APLS,

20 we spoke o live leading companies tully

versant in all aspects of AP maintenance
to get their take an this specilic elerment of
MRO operations

How critical is the APU to
day-to-day airline operations
from a reliability and cost
standpoint?

Because of its role when there is no
ground equipment available, Vitalija
Zutautaite, VP Trading at A=rFin Lid
describes the APU as “fundamental”™ 1o
day-to-day aperations. Sha further explaing:
“H the APU becornes underviceable, the
aircralt is immediately subgect to minamum
eguipment list restrictions, with defined

time limits to restore seraceability. That

(‘ When an APU goes down, airlines become dependent

on ground support equipment like GPUs (Ground

Power Units), which introduces costly delays and

additional handling requirements, so a reliable APU is

the foundation of smooth turnarounds for airlines.) Y

Noelie Hermandez, Strategic Asset Managen AIW Group
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creates operational pressure quickly.
A warst, an APU failure can lead to
delays or cancellations, with knock-on
costs incleding passenger cormnpensation
depending on the regulatory environment.
While APL maintenance costs are modest
compared 1o main engines, the operationa
impact of failure is anything buwtl.” Noelia
Hermandez, Strategic Asset Manager
at AJW Group wes the word “vital™ o
describe an APU, adding that “While the
AP iEn't & propulsion engine, it failure
creates significant ogerational disruption
When an APU goes down, airflines become
dependent on ground suppgort equipment
like GPUS [Ground Pawer Unitsh, whach
intraduces costhy delays and additional
handling requirements, so a reliable APL s
the foundation of emaath turnarounds for
airlines. While typically turned off during
Hight, the APU i an emargency source of
electrical power during flight. Far example,
il an aircralt ledt bath 1IDGE, the APU can
be turned an o power awionics and s
alio an emergency back-up lor pneumatic
dysterms”

The term chosen by Darran Brunton,
Sales & Business Developrment Manasger
at EirTrade Aviation to describe the APUS
rolé i s key camponent” in terms of
airline aperations, He expands on this by
adwvising that "APLs are generally quite
rediable as they are treated like mini
engines with tracked TSN and CEN, and in
most examples contain LLPS. Maintenance
an APLIL can gt éﬂp&l‘lsiw&, with wariable

lead times depending on findings at shop
inspactions, making forward planming key
1o minimise costs, Most airlines now will
hawve hot spares or short-term lease options
o cover these gaps.” He then sdds that
“Frorm a reliability standpaint, the APU

1% a high cosit, but standard systern used
atross virteally all cormmercial airlines
globally, though it is not strictly essential
for dispatch as aircralt can operate under
MEL (minimurm egquipment list) with ground
suppart. Howeser, because APUS can burn
& lot of buel when in operation, airlines
generally try to lemit thesr uie an the
ground to reduce costs, particularty fuel
bum.” Meanwhile, Marcy Broadway, [nterim
Director of APU Programs at Standardfera
finds the word “critical” appropriate when
consgidering the need for an APU because,
s shie tells us, “The APL acts a5 a wita
bBackup for electrical and hydraulic systems
in cage of main engine generator failures.
While arrcraft can fly withaut a functioning
APL under the Minimum Equipment List
{MEL), this does increase operating costs
due 1o a reliance on external ground
equipment. The AP itself is very reliable
&t lang as all DEM maintenance guidelines
are followesd.

We finally have the use of the word
“estential” caming from Cuincey Pagani,
Dwrector of Sales — APU, at Wemer Asrg
LLC. She spccinctly points aut that *If the
APU is inoperative, airlines would have
1o be dependent on ground eguipment,
which could increase delays / cancellations,
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costs, and averall operational complexity.
Unscheduled maintenance events can
cause rajor schedule and cost impacts for

operaton.”

In what ways does APU
performance impact overall
aircraft turnaround and on-
time performance?

A with madt technology, the mone
comgpex and greater the numbser of
parts, the greater the chance there is of
something going wrang. While an APU may
in many ways be indispentable where the
functionality of an sircralt is concermed, we
wanted to know when having an APU can
alio create additonal challenges.

“APU perfommance has a direct impact
on wrnaround efficiency and an-tirms
performance. & fully operational APLU
allowes aircraft 1o operate independently
during graund handling withaut having
to wait for external (GPU) support,” says
Maelia Hernandez, adding that " anmy
performance degradation, whether reduced
elactrical output or compromised blesd air
pressure, extends start times and can lead
to failed engine starts, which lengthens
turnaround times. This is particularky
redevant for short-haul operators, where
tight schaduling means ven ruinar
dedays can have sgnificant operationa
and hnancial imgact” However, Darran
Brunton has taken & more aplimistic view
of the situatian, concentrating an the
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plus side of things. "&PL performance
accelerates TAT (turnaround tirmes) by
prowiding immediate onboard alectrical
pawer and bleed air, enabling rapid
operation of airerall systems. It suppars
operational autonomy, allowing crews to
start engines and power systems withouwt
waiting for ground sugport equipment.
APUs are generally highly reliable and affer
flexible capability compared to ground-
based support, although they are more
expensgive Lo operate in terms of fuel

and rnaintenance. They also smplify and
streamline pra-departure and turnaraund
pracedures, helping aircralt maintain tight
TAT schedules and reducing dependency
on airpart infrastruciure availability,” he
explains.

The AP provides essential alectrical
pawer and preumatic air, used for air
canditioning and main engime start, Marcy
Broadway tells us, before poanting out the
prad and cons of an APL: "A functaning
APU enables airliners to "turn around’
faster, compared ta aircralt lacking an
AFU (or with &8 non-functioning unit),
which necessitates a reliance on ground
equipment. &n APL i already running
when an aircraft arrives at the gate, and
the main enginesd are shut down. By
caormparsoen, if the arcralt is reliant on
an external power unit there will be
extra steps — and time — required o get
the aircralt running on ground power,
resulting in deplaning delays and longer
turnaround times. A running APU keeps
tight turnaround schadulas flawing!”.
Cruincey Pagani alio sees the upside and
dawnsade af the AP, moting that as it
prowides so much support to operating
systems when an aircraft s on the graund

Warcy Bioadwy, Inlerrm Dinsctern, AP L Progra
! . Suancladdsrs e

its functionality is directly related to aircralt
turnaraund and on-time perlormance.” She
goes on o say that "When the APU i< not
operating reliably, the poor performance
of the APU cauld cause delays in boarding
or departure, which would negatively
impact an-time performance for the
operator. Anather point is that when an
aperator experiences less-efoent amrcralt
turnaraunds, it could increase fuel burn
and emissions that would increase overall
operating expenses. Maintenance istuss are
not the anly things that are affected when
an APU perfarmance s less than aptamal
but also increases in ground-operating
costs can result as well as impacting an
operator's "II_.]ht schedule”

Lastly, Vitalija Zutautaite points out
Just how problematic a nan-functioning
AP can be, commenting that: “APU
perfarmands has & direct impact on
turnaraund times and schedule reliability. A
sloww start ar failure delays engine start and
pushback, while poor bleed performance
aflects cabin conditioning — partscularly
critical im extreme climates whese
turnaraund windows are tight In airports
with limited graund support egquipment,
the APL is often the only available solution.
In thase enviranments, a faslore can quickly
escalate into a significant delay or even a
diversson. There's alio a supply challenge.
AP rermovals are typically unplanned, and
without spare units available, operators are
larced into urgent sourcing - driving ADGE

axposure and additional cos”

What are the typical
maintenance intervals and
shop visit drivers for APUs?

Ewery component an an aircrall requires
reqular checks and inspections, while
thode components with LLPs, such as an
AP, present even greater challenges.
How the subject of APU maintenance
s approached would seerm o be
ragtonably unilanm wherne this article's
contributorns are concernead, though some
additions were of great interest. "APL

il

are included in scheduled maintenance
checks (often within A&-checks ete], where
they underga visual indpections and
mary intlude rmore detailed tasks such
a5 borescope inspections. EGT margins
are continuously monitored and drops
in perlarmance or starting capability can
lead to AP rernoval for a shop wisit, APU
mairtenance is generally 'an-condition’,
meaning there are no fined overhaul dates.
Maintenance and removal are driven by
condition, performance, and life-limited
part tracking. APUS remain in service until
perfarmance degrades e, reduced EGT
margin, reliability issues or when LLP limits
are reached,” Darran Brunton suggests
Marcy Broadway is primarily on LLP% a3
the principal driver for driving shop visits.
“This depends an the AFU type. The main
shop visit drivers are for life limited parts
[LLP} tirme expiration, with the APL's |ife
lirmits driving maintenance schedules. Any
LLP: experiencing reliabality isiwes — such
as cracked discs or cracked and liberated
blades — will result i higher-than-normal
shop visit frequency (and repair costs]”, she
SAys.

Like Marcy Broadway, Quincey Pagani
is aleo focused on LLPL. "Depending on
wiage and typical aperating conditions
of the APU, most shop visits are typically
around 5-Tk hours of usage. However,
mairtenance intervals are typically driven
by howrs § eycles and the lite rernaining
on the LLPs. The main scheduled drivers
are hot-section wear, combustor amnd
comgressor deteriaration, LRU candition,
and LLP wear. For many APU madels, same
wnits can have & lighter repair work dscope
to restore the serviceability of the APU
and then others will have a heavier shop
wigit that wauld involve & full disassembly
of the APU, with LLP replacement based
on wear of epcle limitation,” she adwices.
Maelia Hernandez reiterates Pagani's
recomrmendation aver the number of usage
hours between shop visits, thewegh adds
the codicil af the aperating envronment:
“Aircraft aperating in hot or harsh climates,

foor example, may experiente mone

L { The main shop visit drivers are for life limited parts (LLP) time
expiration, with the APU's life limits driving maintenance

schedules. Any LLPs experiencing reliability issues - such as
cracked discs or cracked and liberated blades - will result in

higher-than-normal shop visit frequency (and repair costs). )Y

Marcy Broadway, nferim Directon APL Programs, Standarddero
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consercative intervals. New APUs often
achieve bonger indtial intervals before their
first shop visit, but subsequent remavals
tend to follow tighter cycles. Shap visits
are primarily driven by perfarmance
deterioration, particularly hot section
degradation, typically observed thraugh
reduced EGT margins and ncreased fue
burn, and scheduled eeents such as life-
lirmited part [LLF) replacernents.” Vitalija
Zutautaite perhaps sums up the above
comments very succinctly as she informs
wic "APUL are largely maintained on an
on-condition basi, with shop wigit intervals
typically ranging between 4,000 and 8,000
Hight kaurs, depending on utilisation snd
operating environment. In addition to
perfarmance-drieen remavals, life-limited
parts on certain platlorms — such as the
GTCP131-9A and -98 - can abio dictate
shop wisits.”

What are the most common
failure modes or drivers for
unscheduled APU removals?

Thie Failure of an APL i not as

catastraphic a8 it may sound, providing

the aircraft is fiying to an airgart with an
availabde Ground Power Unit (GPUL In
addition, while it can cause inconveniends
and problems, an aircraft is still considered
sale 1o fly without a functioning AP
What we wanted to know was rool cause
ol APU failures and reasons for unplanned
rraintEnance s

Like several others, Darran Brunian at
EirTrade foaatiaon wai quick to identily the
hiot section of an APU as being a focal
poant of problems as it °.. operates under
higgh stress, making wear and damage
ralatively common.” He adds that “The main
drrvier is EGT margin erosion, where internal
wear reduces efficiency and leads to higher
aperating temperatures. Mechanical
failures can also acour, particularly in the
starter-generator and Fuel Contral Unit
(FCU). Cther common issuss inclede oi
seal leaks, foresgn object damage (FOD).
and comprassor blade erosion. Foreign
rmaterial ingestion can be more likely when
aircralt are idle or not progerly staned.”
Quincey Pagani at Wemer Asra LLC is
pratty much in lockitep with Brunton as

L { The most common unscheduled remaoval drivers

can include hot-section wear, oil system issues, and

commaon failures of the LRUs such as the starter,

fuel control unit, or ECU. Unscheduled removals are

generally one of the main cost drivers for operators

within their APU maintenance programmes.})

Quineey Pagani, Director of Sales - APL] Werner Aero LLC
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gha talls us that “Deterioration f wear and
tear and extermal companent failure are
typically the main drvers for unschéduled
removals where these drivers can cause the
wnit 1o be no langer serviceable. The most
common unscheduled rermoval drivers can
include hot-section wear, oil system issues,
and common failures of the LRUS sudh
as the starter, fuel control wnit, ar ECL.
Unichaduled removals are generally ane of
the main cost drivers Tor operators within
their APU maintenance programmes.”
Vitalija Zutautaite at AerFin Ltd, Nosalia
Hernandez at AN Group and Marcy
Broadway at Standardfers all provide
similar variations on a theme with
Zutautaite suggesting that "The moast
cammon triggers are fail-to-star events,
perforrmance deterioration linked to EGT
margin loss, ail leaks, and component
failures such a3 starter generators and
bleed walves. External lactors also play a
role. Foreign object damage and harsh
oparating environmants — particularly hot
and high conditions — accelerate wear
and increase removal rates.” Hernandez
indicates that the remaval of an APL is
wivally a3 a result of the lods of its
hunctionality such as complete power loss
or the inability to genarate sulficient blesd
air pressure for engine starts. The failures
are often symptomatic of underlying
factars like foreign obgect darmage (FOD),
oil system issues, or excesdive vibkration.”
She then adds that "vYou might ses
progressive performance deteroration
within the hot section throwgh EGT margin
erotion or reduced output performance.
It is a reliable performance indicator,
Lo ibs impartant 1o recognide it as a
symptom of deterioration rather than a

Crancay Pagan, Directer of Sl - APLL Warier A LLC

Trader M0 360° - May 202



APU MANAGEMENT

root cause Other parameters captured

by the ACKS data (via DMM downloads)
or health monitaring systerm, such as 1GY
data and other contral systern metrics also
pravide valuable ingight inta the overall
APU condition.” Broadway concludes by
stating that much depends on the APU
type, painting aut that “Most Failures that
we see are caused by operators exceseding
the DEM'S recommended "soft time’
maintenance interval, resulting in blade or
dizk failures. The ather major drivers far
unscheduled removals are high exhaust
gad turbsine {EGT) temperatures, oil leaks
or high oil consumgtian,” she says

Duarrins Bruniben, Sabei & Buidness Deea lopimant banagar
EirTriadi Bo iz

How has predictive or
condition-based maintenance
(CEM) changed APU
maintenance planning?

‘While an APL failure wan't necessarily
result in an A0G scenaria, it still has the
potential to cause problerms. A waith all
aspects of aircralt rmaintenance, anything
that can help foresee a potential problem
has to be of benelit. 5o, what difference has
predictive maintenance or CEM made?

According to Noelia Hernandez,
“Predictive maintenance is rapidhy
bBacaming the industry standard. OEMs
like Honeywell and Pratt & Whitney
have developed their awn maonmtaring
systems, and some independent MRO
providers are developing sophisticated
condition-manitoring platforms. This shift
enabiles operatons to move Irom reactive,
failure-driven rmaintenancs Lo data-driven
decision-making. By continuously tracking

EGT trends, bleed air perlosmands, ail

28

consumplion, and start times, operators
can anticipate deterioration before it
becomes critical, svaiding unscheduled
removals and inflated repair costs. The
result is mad just improved relisbility but
a fundarmental redesign of maintenance
planning that eliminates unneceisary
shop visits” In addition, Darran Brunton is
alio one ta mention "on condition” when
referring to APU maintenance. He saplaing
that "Predictive maintenance has shifted
AP planning from rigid schedules to more
data-driven, gon-condition strategies. This
allows operators to maximise the utilisation
of LLPs and keep units on wing until
performance degradation is observed. By
using sensor data and trend monitaring
[e.g., EGT margin, start perforrmance],
airlines can anticipate Lailures in advance,
reducing unicheduled removals and ADG
eyvents, while impraving maintenance
planning and resource allecation.”

"The use of predective maintenance and

L { Predictive maintenance has shifted APU planning from

rigid schedules to more data-driven, on-condition

strategies. This allows operators to maximise the

utilisation of LLPs and keep units on wing until

performance degradation is observed. )

Darvan Brunton, Soles & Susiness Developmend Manager,

EirTrade Aviatton

Tradier M=0 360" - May 2026



APU MAMAGEMENT

CEPA has led to a greater focus on data-
driven maintenance planning, rather than
removals based an calendar dates. The use
of real-teme data has allowed airlines and
MREQL to provide more accurate removal
schedules, which helps to keep flests
ying langer while reducing the intidence
of unscheduled removals. In addition

Lo impraving maintenance planning and
removal schedule visibility, this proactive
data-driven approach alio allows airlines to
identify potential issues in advance, before
critical failures actually oceur,” Marcy
Broadway informs ud, undedining what

a difference the ability to be proactively
reactive rathar than solely resctive makes.
Quincey Pagani and Witalipa Zutautaite are
of & similar mind to Broadway in terms of
being more proactive. Pagani explains that
“Predictrve or condition-based maintenance
has changed APU maintenance planning
by allowing operators o be more
praactive an baing able to predict
mairtenance issues sarly and overall
reducing unexspected failures. Based on
trend behaviour, wtilising predicative
maintenance can provide recommended
actions before an opsrator experisnces

an unscheduled removal.” “Predictive

and condition-based maintenance have
shifted APU management from reactive

Lo proactne. Clpr-la!ul:. move have aceeis
to real-time performance data, incleding
EGT trends, cdl parameters and start
behaviowr. That visibility allows issues to
be identitied earlier, reducing &0G risk
and enabling more caontrolled maintenance
planning. It also supgports & rmove away
Tram fixed intervals towards true an-
condition maintenance — imgroving
rediability while avoiding unnacesdary

shop visits. Increasingly, OEMs and MROS
are supporting this with degital health
manitoring solutions that can Torecast
maintenance requirernents in advance,”

Zutautaite condudes.

What strategies are airlines
using to reduce APU-related
maintenance costs?

While predictive maintenance may
help to reduce unéaxpected APU problems
and even failures, reducing the cost
al any maintenance alio has to be a
priority. “Airlines can reduce APU-related
rmaintenance costs by limiting run time of
the APL by utilising graund powsr which
can reduce the amaunt of fuel wsed and
slows dawn wear accumulatian; using
used serviceable material during shop
wisats or implementing exchange poal
agreements to improve availability and
reduce downtirme; and adapting predicative
rmaintenance mechanivms o help for better
planning of maintenance events rather
than waiting until an event becormes A0G,"
Quincey Pagani suggests. Marcy Braadveay
an the ather hand looks at a dightly
different aspect of maintenance planning,
and that s the use of data, because
“Airlines are wiing & more proactive data-
driven approach, which halps to avoid
unnecessary rermovals and shop visits,
The data-driven appreach to rernovals
alio halps repair shops @ more efficiantly
schedule induction slots, resulting in less
down-time far APUS while they are in
the shop. In addition, many airlines are
warking clogely with MROs in order to
help kesp maintenance couts down, using
serviceabde or repaired components when
poddible to realide cost davings veriud the
uie af new parts.  Finally, many arlines
are stand ardising their Neets and their
rmaintenance practices when it carmes to
APUs and specialised rmaintenance training
agsociated with therm.”

Just-in-tirme maintenance certainly helps
o avoid costly urdchedubed APU remavals
as well as ADG incdents according Lo
Darran Bruntan. He further advises that
“Maintenance teams may also perform
compressar washes to help recover
performance and improve EGT marngin,
extending time on wing (benelits vary by
canditian and enviranment). Additianally,
many operators use power-by-the-hour
{PEH) or leasing/exchangs programanes
to stabilise long-term costs and transfer
averhaul risk to third-party praviders.”
“There is a dual approach at play here.

L Proactive maenitoring and condition-based maintenance allow

operators to intervene early, avoiding secondary damage and

costly repairs. The result is lower overall mainienance cost

and more consistent opera tional pl:rfurmanﬂ:. j’

Vitalyo Zutautaite, VP Trading, Aerfin Lid
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Forward thinking airlines are optlimgng
AP wie while also refining maintenancs
strategies,” says Moelia Hermandez. "First,
they're minimising unnecessary APL
operation by utilising ground power when
available (GPU). They're alio partnering
with independent MREO praviders wha
dediver faster turnarounds and greater
Mexibility. Lastly, they're strategically
wiing serviceable (5YC) companents with
remmaining life rather than wsing new
parts. Acoceds to extensive AP portfolios
and Mexible material suppart solutions,
such as those offered by AW, also play
a key role in minimising downtime and
managing rmainténance coits. Together,
these strategies enable airlines 1o balance
mairtenance spend with operational
effectivensss, sormething that potentially
gives them a competitive advantage in
today's margin-conscious emnviranment”
Adrlines are taking a practical, ruslti-
layerad approach. Reduting APU run time
i% kay — using ground power and pre-
conditaned ain wheraver poigible limits
wear and extends time on wing, says
Witalips Zutautaite. She then explaing further
that "Comrmercial strategies alio play a rale.
Power-by-the-hour agreements provide
cot certainty and acoess to serviceabls
wnits, helping minimise downtime during
maintenance events. There's sleo & chear
shilt towards serviceable and everhauled
material in place of new OEM parts, without
compramising reliahility. Underpinning all
of this is better data. Proasctive monitaring
and condition-based rmaintenance alkow
operatons to intervens early, avoiding
sacandary damage and costly repairs. The
result is bower averall maintenance oot and
mare condistent aperational perarmance.”

Vilalja Zutactaite, §% Toading, AarFin L
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