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SERVICE DOCUMENT LIST

NOTICE: The following is a list of service documents referenced in or incagubrato the
information in this manual. Always refer to the latest revision of any service document
for changes or additional informatiocBupplements to a service document contain
information relevant to the service document but not yet added to theesgocument.
The latest revision ofllasservice documents in this list can be downloaded from our
websitehttps://www.lycoming.com/contact/knowleddépase/publications
To narrowthe search parameters and limit the number of returns, enter only the
numerical portion of the service document number irSesgrchbox on the website.

Number Incorporation Subject
Date

S.B. 369 10/18 Engine Inspection after Overspeed

S.B. 480 10/18 l. Oil and Filter Change and Screen Cleaning
[I. Oil Filter Screen Content Inspection

S.B. 533 10/18 Recommended Action for Sudden Engine Stoppage,
Propeller/Rotor Strike or Loss of Propeller/Rotor Blad
or Tip

S.1. 1011 10/18 Table of Current Tappet BodigBlunger Assemblies an
Hydraulic Lifter Assemblies

S.1. 1014 10/18 Lubricating Oil Recommendations

S.I. 1070 10/18 Specified Fuels

S.I. 1241 10/18 Preoil the Engine Prior to Initial Start

S.I. 1304 10/18 Engine Nameplate Replacement

S.I. 1409 10/18 Lycoming Engines P/N L\A16702, Oil Additive

S.I. 1427 10/18 Lycoming Reciprocating Engine Run and Oil
Consumption

S.I. 1472 10/18 Removal of Preservative Oil from Engine

S.I. 1481 10/18 Factory Engine Preservation

S.I. 1505 10/18 Cold Weather Stairig

S.l. 1528 10/18 Aircraft Engine Starter Recommendations

S.I. 1530 10/18 Engine Inspection in a Particulate Laden Environmen
(Volcanic Ash, Sand, Dust, Airborne Debris)

S.l. 1566 10/18 Lycoming Engines Approves the Use of Safety Cable

S.l. 1573 1018 Lycoming TEOQ540 Engine Series Engine Control Uni
(ECU) Assembly CrosReferences

L114 10/18 Reciprocating Engine and Accessory Maintenance
Publications

L180 10/18 Engine Preservation for Active and Stored Aircraft

L193 10/18 Engine Firing Order
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I
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INTRODUCTION

Engine Model Nomenclature

The table below shows the definitionesch letter and number for ti&0O-540 engine model
nomenclatureNumbersand letters in the suffix (BA) of the engine model number are
configuration designations associated with the core engine.

Model Number Meaning
T Turbocharged
E Electronic Engine Control Systel
O Horizontally Opposed
540 Displacement in cubic inches

Scope of this Manual

This manuakupplies an engine description and instructionsif@ratingprocedures, acceptance

check, engine lift procedure, engine preservation and storage, depreservation, engine installation

requirements, engine installation, operation and stop procedures, eritigtieon (breakin/flight

test), fuels and oil to be used, and operating specificatioiEOr540-A1A Lycoming aircraft

engines.

NOTICE: The installation instructions in this manual are basic guidelines. When installing the
engine in the airframe, folow t he airframe manufacturer

For maintenance procedures, such as: oil changes, oil addition, oil filter replacement, routine time

interval inspections, routine service, spark plug replacement/inspection procedures, cylinder

inspection, fuel system inspection, scheduled servicing procedures, airworthiness limitations, fault

isolation guidelines and procedures to replace components and to disassemble and assemble the

engine, refer to thEEO-540-A1A Engine Maintenance Manual.

For spare parts information, refer to thEO-540-A1A lllustrated Parts Catalog

Refer to the latest revision of tiBervice Table of Limits SSR1776 for dimensions, clearances,
measurements, and torque values.

Service Bulletins, Service Instructions, andservice Letters

As advancements in technological applications on this engine continue, Lycoming Engines will
make future revisions to this manual. However, if more timely distribution is necessary, Lycoming
Engines supplies uip-date Service Bulletins (S, Service Instructions (Sls) and Service Letters

(which are abbreviated with a capital ALO f ol
Advisories (SAs) are supplied as necessary.
For additional publicati on i nf mingment)orepeaktol o o k

Lycoming Engines by telephone: U.S. and Canada toll free: +1(80632583% or Direct: +1 (570)
3236181.
Applicable information from Lycoming Engines' Service Bulletins, Service Instructions, and Service
Letters are included in threanual at the time of publication. Any new service information will be
included in the next update of the manual.
Reminder: Unless otherwise specified, Lycoming Engines' service documents (areictated

after this manuéb release dae¢hat pertain tdhe engine modeh this manual

supersede procedures in this manual.
For reference and future updates, the Service Document List at the front of this manual identifies the
service documents included in this manual.

© 2018 Avco Corporation. All Rights Reserved Introduction
October 2018 Page xvii
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List of Publications
Refer to the latesevision of Service Letter No. L114 for a list of Lycoming Engines' publications.
Compliance Requirements

A\ WARNING  OPERATE THIS ENGINEN ACCORDANCE WITH SPECIFICATIONS IN
APPENDIX A OF THIS MANUAL. OPERATION OFTHE ENGINE
BEYOND SPECIFIED OPRATING LIMITS CAN CAUSE PERSONL
INJURY AND/OR DAMAGE TO THE ENGINE.

YOU ALSO MUST COMPLHE THE NECESSARY SERICE
PROCEDURES IDENTIFIB IN LYCOMING ENGINES' MAINTENANCE
MANUAL FOR THIS ENGINE AS WELL AS ANY APPLICABLE SERVICE
DOCUMENTS. LYCOMINGENGINES' SERVICE DQUMENTS WRITTEN
AT A LATER DATE OVERRIDEPROCEDURES IN THISMANUAL.

PROCEDURES IN THE MANTENANCE MANUALS MUST BE DONE BY
QUALIFIED PERSONNELWITH THE REQUISITE ERTIFICATIONS.

Warning, Cautions, and Notices

Be sure to read and obey the Warnjri@autionsand Noticesn this manual and in service

documents. Although Lycomingnginescannot know all possible hazards or damages, it does its
best to make a reasonable effort to supply the best guidance and recommended practices for safe
operation of its engines

The table below defines ttieur types ofsafety advisory nesage used in this manual as fher
American National Standard and ANS5Z5-6-2006.

Safety Advisory Conventions
Advisory Word Definition

DANGER: Indicates a hazardous situation which, if aebided, will result
in death or serious injury. This signal word is to be limited to
most extreme situations.

WARNING Indicates a hazardous situation which, if not avoided, could
result in death or serious injury.
A CAUTION Indicates a hazardosgguation which, if not avoided, could

result in minor or moderate injury.danalso be used without
the safety alert symbol as an alternativeN@TICE."

NOTICE: The preferred signal word to address practices not related tc
personal injury.

NOTICE: In this manual, the wortecommended" refers to "best practices.”
Instructions for Continued Airworthiness

The TEO-540-A1A Engine Maintenance ManualTEO-540-A1A Engine Overhaul Manualthe

latest revision of th&ervice Table of Limits SSR1776 andsewice documentapplicable to this
engine modemmake up the complete set of Instructions for Continued Airworthiness (ICAs). The
ICAs are prepared by Lycoming Engines and are accepted by the Federal Aviation Administration
(FAA).

Introduction © 2018 Avco Corporation. All Rights Reserved
Page xviii October 2018
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Simplified Technical English

The text in the manual is written in the form of Simplified Technical English in compliance with
FAA requirements and to make translation into other languages easier.

Figures

Figures in this manual are for conceptual illustrative purposes only. Figwasastart as Figure 1
in each chapter.

Tables and Checklists

Tables in this manual are used to display detailed information in an organized format. Tables always
start as Table 1 in each chapter. Checklists are used to display a list of tasks to beedaaspart

of a specific procedure. Checklists are not numbered becausar¢hesed as a reference tool

contained within the procedure.

Copyright

This publication is a copyrighted work. All rights reserved by Lycoming Engines. Contiéirg in
manual canot be changeor released as a reprint, electronic media output, or web communiqué
without written permission from Lycomingngines

Environmental Compliance

LycomingEnginesrecommends thaingine owners and servipersonnel be in compliance with all
federal, state, and local environmental regulations when solvents, paint, fuel, oil, chemicals, or other
consumables are used in engine service.

Feedback

To supply comments, suggestions, or cofoestto this manual, either email or contgtoming
Engines Technical Supporat theemail orphone number in the front of this manual or use the
Lycoming.com website.

Manual Revisions

Lycoming Engines constantly examines our manuals to provide our customers the most complete
and upto-date information for operiaig and maintaining our engines. Revisions to this manual will
be published as necessary.

Patents

The following patents apply to the engine and control systems:
7,658,184

7,875,989

7,827,965

8,131,406

7,828,509

= =4 =4 4 -
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SYSTEM DESCRIPTION

The LycomingTEO-540-A1A Engine (Figure 1) is a diredrive sixcylinder, horizontally opposed,
turbocharged, electronicallyontrolled engine. It has electronic fuel injection, electronic ignition,
electronic propellegovernorcontrol(an gtional electronic propeller governcan be useddown

exhaust, and induction air coolers. As standard equipment, this engine has an automotive type starte
two alternator drivesand threeAN type accessory drivgsvo standard and one high speed)

Theengine has an Electronic Engine Control System (EECS) which is a microprocessor. The EECS
continuously monitors and automatically adjusts operating conditions such as ignition timing, fuel

injection timing, and fuel mixture. The EECS eliminates the neethignetos and manual fuel/air
mixture control.

Figure 1
TEO-540-A1A Engine

© 2018 Avco Corporation. All Rights Reserved System Description
October 2018 Page 1
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Electronic Engine Control System (EECS)

The EECS is an electronic, microprocessor controlled system that continuously monitors and adjusts
ignition timing, fuel injectiortiming, and fuel mixture based on operating conditions. The EECS
eliminates the need for magnetos and manual fuel/air mixture. Figure 2 shows the EECS integrated

controls.
The EECS connects engine hardware with electronic controls to replace mechanroakgstems

and enables single lever engine control.

FUEL RETURN TO AIR FRAME

[ —

FUEL PRESSURE REGULATOR
FUEL RAIL TEMP.
AND PRESSURE
FUEL INJECTOR DECK
> VENTURI PRESSURE
b MANIFOLD  MANIFOLD (2 SENSORS)
PRESSURE , AIR TEMPERATURE WASTEGATE ACTUATOR
(MAP) (2 SENSORS)
EGT
CHT DUAL OUTPUT \
t THROTTLE PRESSURE
POSITION DIFFERENTIAL
| SENSOR .‘?&- TURBO
KNOCK DECK T CONTROL \
SENSOR TEMPERATURE I ,TNULFg'NE VALVE
il TEMP.
INTERCOOLER [ 1 OIL FROM
(OPTIONAL)  [FHH aaed | ENGINE
‘
1 oILTO
OIL PRESS. i ENGINE
CAMSHAFT L —JJ I
POSITION OIL TEMP. g
(24-1) (e
FILTERED [N y
CRANKSHAFT INLET AIR = = = EXHAUST
POSITION |
(24-1) [ COMPRESSOR
INLET PRESSURE
\ (2 SENSORS)
TURBOCHARGER
FUEL PUMP
4 PRESSURE
[
FROM AIR FRAME
Figure 2

EECS Integrated Controls

System Description © 2018 Avco Corporation. All Rights Reserved
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EECS Architecture
The EECS architecture consists of:

1 Primary components (Figure 3): -

o Engine Control Unit (ECU) (a0 identified as L"gger‘ADLg«i =
ACU) - is a dual channel unithich contains s S~
system processors, input signal conditioning,
output actuator drive stages, and aircraft
communication interfaces. The ACQontroller
Area Network (CAN) bus communications
linked to a host personal computer can be use
to monitor the systerand upload logged data.

Power Box- a dual channel unit which supplies
regulated primary and secondary 14V power
over to the EECS. Airframe power at stapt or
when engine speed is below 1000 rpm supplie
power to thepower boxregulators. When engin Figure 3

rpm is above 1000 rpm, a dedicated Permane EECS Primary Components
MagnetAlternator (PMA) (mounted on the

engine accessory drive) supplies power to the

power box

Data Logger(ADL) - a single channel unit that
recorcs data received from the ACka the

CAN bus communication.

1 Secondary components:
o Engine harness
0 Sensors
0 Actuators.

The ECU andPower Boxare connected by tw
wiring harnesseghe enginego-firewall
harness (Figure 4) and the airfraswplied
interface harness. Two channels onHE@J
communicate with each other through a CAM
bus (CAN1). Each channel has input
processing, a microprocessor and output
processing which control the engine
independently of each other. Sensors conne
to the engine harness send inputs to the EC
cortrol the engine through output to the
actuators. The actuators also are connected
the ECU by the same wiring harnesses. Reft
to Figure 5 for a general EECS overview.

Engine-to-Firewall
Wiring Harness

Nas™
Figure 4
Engine-to-Firewall Wiring Harness

NOTICE: The ECU software is unique &ach engine and is not to be installed on any other

engine unless it has beenaenfigured.

© 2018 Avco Corporation. All Rights Reserved
October 2018
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Field Service Tool (FST)

The Field Service Tool (FST) is diagnostic software thentifies fault codes (Appendix i@ the
TEO-540-A1A Engine Maintenance Manugl and engine operation information to be used by
groundbased support personnel to:

9 View fault codes from the ECU

1 Upload fault codes from the ECU

1 Monitor ECU operation

1 Upload data from the data logger (if needed)

The EECS collects internal fault log data axternal fault log data. Maintenance personnel use this
data for diagnostic and continuous airworthiness.

Access to this tool is through a laptop where the software is installed and through an established link
with the EECS for the engine using thé f&vice Cable (S1528) and the iEField Service Tool
CAN Interface (S1530) connected to an RCA jack on the airframe engine wiring harness.

Aircraft Firewall

= | ycoming Provided Wiring
= = = = Aircraft Manufacturer Provided Wiring

Ignition Signals

Shared Actuators
Signals

Primary ,
Channel
Sensors

Secondary

Channel ’,__‘

Sensors

10108UU0D
peayying

Airframe
Switches

Airframe
Warning
Lamps ‘ ‘

10}08UU0)
soBIB)U| BWERIUIY

Secondary  Primary
E 6) 6)
peed

Signals ‘

Ignition Coils (12)

Airframe N > ] ; -
Augxiliary . & Dual Channel ECU 6 Cylinder Engine

Fuel Pump
Relay

Primary Secondary

Jojeusayy
swey

Airframe
Pilot

O w
Display > % €
Airframe Power 03 D;z:N(érrlaBr;r;el o8 3
Airframe (28 V DC) g3 o [
Pg:’jvser § 5 Primary Secondary
S0
0= PMA Power
§ L—L— k (3 Phase AC)
WIORPPRORPRIIE - - 1. =) - S
_ L
Figure 5
EECS Overview
System Description © 2018 Avco Corporation. All Rights Reserved
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EECS Operation

The EECS does not have redundant actuators. It has only one fuel injectglinukar, one exhaust
bypass valve, and one propeller governor. Both channels (microprocessarapable of

controlling the actuators but only one channel within the ECU can control the actuators at a given
time - with the exception of the ignition dej which are redundant with two per cylinder. Each
channel can control six of the 12 coils, one for each cylinder. The primary and secondary channels
must work simultaneously to control and activate all 12 spark plugs. The channel in control sends
outputto the fuel injectors, exhaust bypass valve, propeller governor, and its six ignition coils. The
other channel sends output to its six ignition coils. These outputs control fuel flow, induction
manifold pressurgengine speed, and ignition timing.

The ECUtransmits output data through two CAN buses (CAN2 and CAN3) and one RS232 bus
(Figure 6).The CAN2 is used to connect tlieST. An RCA female receptacle is required as a
connector for the FST thru CAN2. The FST has a cable with an RCA male jack that ntfatbgsw
receptacle.

The CAN3 and RS232 buses transmit engine parameters and EECS operational status information t
the aircraft display. The airframe manufacturer can use either the CAN3 bus or RS232 bus to supply
information necessary for the airframédhparty display units.

Figure 6
Engine Control

© 2018 Avco Corporation. All Rights Reserved System Description
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