NOTICE TO OPERATORS _
BR710 ENGINES Rolls-Royce

NTO No.: 244
Issue No.: 01 Date: 18-July-2018

TITLE: Ignition System Logic and Improved Troubleshooting
Sequence for Ignition System related Starting Issues

Valid until: N/A ATA Area: 74-00-00/ 74-20-02

EFFECTIVITY: BR700-710A2-20 Operators

Purpose: To describe the BR700-710A2-20 ignition system and to

give mitigation and troubleshooting options on ignition
system related starting issues

Introduction

Over the last few years there has been a gradual increase of reported starting issues and ignitor
plug removals on BR710 engines, causing delays or even missed trips. Rolls-Royce has launched
an investigation with the objective to restore the BR710 ignitor plug reliability.

This NTO provides information and recommendations to minimise the operational disruption in case
of ignition system related starting issues. It describes the ignition system logic for BR700-710A2-20
engines and provides the recommended mitigation options to avoid missed trips. In addition, it
provides an improved troubleshooting procedure to avoid unnecessary replacement of both ignitor
plugs.

Furthermore, this NTO provides an overview of the current investigation status and the planned
way forward. An ignitor plug rejection report is attached to the digital version of this NTO. It gives
each operator the opportunity to provide further details about rejected ignitor plugs, supporting the
investigation of the decreased BR710 ignitor plug reliability.

Ignition System Description

Note: Please refer always to Figure 1: BR700-710A2-20 - Ignition System Schematic

The ignition system of BR700-710A2-20 engines consists of two high-energy ignition boxes, two
high-energy ignition leads and two ignitor plugs with a built-in redundancy. Each ignition box is
connected to only one ignitor plug via one ignition lead. Both ignition leads are routed down the
outboard side of the bypass duct to the interservices fairing and then through to the core engine
mounted ignitor plugs. These two ignition paths are defined as ignition system 1 and ignition
system 2 which can be operated independently.

Figure 1 illustrates which ignition box, ignition lead and ignitor plug belong to which ignition system.
The numbering of the ignitor plugs has often led to misunderstandings with regard to the ignitor
plug position and its allocation to the correct ignition system. It is recommended to identify each
ignitor plug only by its position. The ignition unit numbering defines the ignition system that contains
the respective ignitor plug.
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Figure 1: BR700-710A2-20 - Ignition System Schematic

Following this recommendation the rules below apply for both engine positions and will contribute to
a common understanding of the BR700-710A2-20 ignition system.

Ignition System 1:

The ignition unit 1 is installed left from Top Dead Centre (TDC), aft looking forward.

The inboard ignitor plug is connected to ignition unit 1, thus being part of ignition system 1.
Ignition System 2:

The ignition unit 2 is installed right from TDC, aft looking forward.

The outboard ignitor plug is connected to ignition unit 2, thus being part of ignition system 2.

To harmonise training materials covering the description of the BR700-710A2-20 ignition system,
Rolls-Royce has initiated their revision.
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The ignition systems are controlled by the EEC which is responsible for selecting both the EEC
channel and the ignition system in control. Each EEC channel can either control one or both ignition
systems. For normal automatic ground starts only one ignitor plug is used. The EEC alternates
channels and ignitor plugs after each start according to the following continuous sequence:

Ignition System 1
Ignition System 1
Ignition System 2
Ignition System 2

Regardless whether a normal automatic ground start attempt was successful or not, the EEC
selects automatically the next combination on the following normal ground start attempt. Therefore,
when performing automatic ground starts one inoperative ignition system would result in a
maximum of two consecutive failed start attempts. Note that the above sequence only applies if
there are no failures within the FADEC system that could prevent the selection of an alternate EEC
channel and/or ignition system.

During manual engine ground start both ignitor plugs are commanded to ignite (continuous ignition)
so that affected engines should start even with one inoperative ignition system. Same applies for all
air starts.

EEC Channel A
EEC Channel B
EEC Channel A
EEC Channel B

R @ R0 Ro

Ignition System related Starting Issues

Ignition system related starting issues occur when parts of the ignition system are inoperative. The
EEC is able to detect if the ignition system in control is inoperative on its low or high tension side.
The low tension side represents the connection between the EEC and ignition units. The high
tension side represents the connection between the ignition units and ignitor plugs.

Depending on the EEC channel and ignition system in control, a failure of the low tension side
leads to the EICAS indication ‘FADEC FAULT’ with the related CAIMS message ‘Ignition System
1/2 (Low Tension) (Channel A/B)'. If only one EEC channel is inoperative the indicated dispatch
category is ‘STD (Short Term Dispatch)’. If both EEC channels are inoperative, starting the engine
is not possible and the indicated dispatch category is ‘DND (Do Not Dispatch)’.

A failure of the high tension side of the ignition system in control leads to an EEC commanded
abort of an automatic ground start attempt which is indicated by the EICAS message ‘FADEC
FAULT AUTOSTART ABORT’ (STD). The related CAIMS message is ‘L (R) HIGH TENSION
IGNITION [1/2]. If both ignition systems are affected the dispatch category is ‘DND’.

In this context it is worth mentioning that no cockpit indication was reported for the majority of
ignitor plug related starting issues on the BR710 fleet. This prevented the flight and maintenance
crews from isolating the faulty part in the ignition system. This is a known issue due to the fact that
the EEC aborts an automatic start only if the engine does not reach idle within 120 seconds after
ignition (IGN) illuminates on the EICAS. This threshold is perceived too long when compared to
normal starting times and therefore starts are usually manually aborted by the flight crew before the
120 seconds are reached.
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Troubleshooting

In order to troubleshoot ignition system related starting issues, the EMM TASK 74-00-00-710-801
(Operational Test of the Ignition System) already provides an acoustic test method. This should
enable the isolation of the faulty ignition system causing the reported starting issues. An increasing
number of occurrences has shown that this test method is not always suitable. Particularly with
regard to the troubleshooting of ignitor plug failures, a pure acoustic test is often not sufficient to
isolate the faulty ignitor plug. The improved troubleshooting procedure is capable to test the
functionality of one ignition system by starting the respective engine manually whilst the circuit
breaker of the other ignition system is pulled. This will allow identification of the faulty ignition
system, even if the automatic ground start attempt was manually aborted and no fault message
was set by the EEC.

To implement this troubleshooting procedure the aforementioned EMM TASK 74-00-00-710-801
has been revised via Repeater Technical Variance 185181 Issue 2 which is attached to the digital
version of this NTO. This improved troubleshooting procedure addresses those cases of starting
issues where the crew aborts the automatic ground start manually.

Mitigation

To minimise operational disruption, operators are advised to follow the applicable Master Minimum
Equipment List (MMEL) chapter 74 — Ignition which allows continued operation of the Bombardier
Global aircraft as long as the respective requirements are met. In case of ignition system related
starting issues the built-in redundancy of the BR700-710A2-20 ignition system enables each
operator to start an engine with only one operative ignition system by following the manual engine
start procedure (FCOM1 07-03 Procedure A). Therefore, it is generally recommended to operate an
affected aircraft as per MMEL, thus avoiding missed trips. This recommendation applies especially
to those aircrafts and their operators who are experiencing ignition system related starting issues at
remote locations.

Reliability Investigation of BR710 Ignitor Plugs

The investigation of BR710 ignitor plugs initially launched in 2017 is ongoing and aims at identifying
the root cause for the decreased reliability. The limited data quality with regard to the ignitor plug
removals across the whole BR710 fleet makes it challenging to derive meaningful fleet statistics.
This lack of data is driven by the fact that ignitor plugs count as consumables. Therefore, their
replacement is only rarely reported. To address this, Rolls-Royce has elected to obtain more
accurate BR710 field reports and to use those in order to investigate the decreased BR710 ignitor
plug reliability. The improved troubleshooting procedure for ignition system related starting issues is
part of this revised investigation strategy. It will help returning and investigating mainly faulty ignitor
plugs. In addition, collecting the relevant information about each ignitor plug removal will contribute
to the identification of potential patterns, thus helping to focus on certain areas of possible root
causes.
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The ongoing investigation of returned ignitor plugs is agreed and done in collaboration with the
supplier of the BR710 ignitor plugs. This includes the following steps:

At Rolls-Royce:

- Inspection of the as received condition by focussing on abnormal findings and measuring the
wear with regard to the applicable wear limits for the firing end tip.

- Initial bench testing to isolate faulty ignitor plugs (dry spark test without fuel on firing end tip).

At supplier:

- Inspection of the as received condition by focussing on abnormal findings and measuring the
wear with regard to the applicable wear limits for the firing end tip.

- Leakage testing as per Component Maintenance Manual (CMM) to isolate faulty ignitor plugs.
- Bench testing to isolate faulty ignitor plugs (dry spark test without fuel on firing end tip).

- Bench testing as per CMM acceptance test procedure to isolate faulty ignitor plugs by more
realistic test conditions (wet spark test with fuel on firing end tip).

- Bench testing to isolate faulty ignitor plugs by more realistic test conditions with regard to the
pressure and temperature level present during engine ground starts.

- Investigation of the internal condition of all ignitor plugs which failed at least one of the above
mentioned tests in order to identify the root cause for each failure.

- If necessary, further investigation of ignitor plugs which passed the above mentioned tests.

Investigation status and further information as of 18-July-2018:

- Ongoing return of ignitor plugs which caused starting issues in-service. After the majority of
those starting issues both ignitor plugs of the affected engines are replaced and returned
because the faulty ignitor plug is usually unknown. This will be addressed by the improved
troubleshooting procedure.

- All returned ignitor plugs are within the applicable wear limits for the firing end tip.

- 25% of returned ignitor plugs failed initial bench testing at Rolls-Royce, thus explaining only
50% of the ignition system related starting issues.

- The majority of returned ignitor plugs are with the supplier for further ongoing investigation.

- A lab investigation including materials analyses was conducted to compare new ignitor plugs
with two families of used ignitor plugs - confirmed failed ones and still functional ones. For the
moment, the outcomes of this lab investigation have not revealed any possible root cause
which would explain the failures of other returned ignitor plugs. The only root cause identified
so far on confirmed failed ignitor plugs was an internal sparking caused by an alternate
conductive pathway which resulted in a hole in the outer electrode. This condition has not
been observed on other returned ignitor plugs that are currently under investigation.
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- Based on both the reporting of several operators and the visual inspection of returned ignitor
plugs, the following has been repeatedly observed. The removed inboard and outboard
ignitor plugs of the same engine have worn differently, although both were installed for the
same amount of flight hours and cycles. The example in Figure 2 shows that the electrode
wear of the inboard ignitor plug is heavier than on the outboard one. But the wear of the
semiconductor sitting between the electrodes is much more pronounced on the outboard
ignitor plug. It is worth mentioning that the wear of both ignitor plugs shown below is still
within the applicable wear limits. For the moment, the data quality regarding the installation
position of the removed and returned ignitor plugs does not allow identifying a real pattern.

Inboard Ignitor Plug Outboard Ignitor Plug

Figure 2: Example for different wear of inboard and outboard ignitor plug

- Additionally, several operators observed that the outer electrode of a removed ignitor plug
has unevenly worn, thus losing its design intended circular form. Consequently, this results in
a more oval shape of the outer electrode. For the moment, the returned ignitor plugs do not
confirm this observation.

Ignitor Plug Rejection Report

This NTO includes an ignitor plug rejection report which operators are kindly requested to complete
in order to assist Rolls-Royce with the BR710 ignitor plug reliability investigation. The information
provided with this rejection report will contribute to an improving data quality which is necessary to
identify potential patterns and to focus on certain areas of possible root causes. In addition, this
rejection report will help to implement a more efficient ignitor plug return process. An electronic
copy of this rejection report is attached to the digital version of this NTO.
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Keeping the information and recommendations provided with this NTO in mind, please fill the
rejection report only in case of an ignitor plug removal due to ignition system related starting issues.
If, as recommended, only the faulty ignitor plug which caused the starting issues needs
replacement, please fill the rejection report only with the details related to this ignitor plug. If both
ignitor plugs are replaced due to an individual replacement policy, please provide the details about
both ignitor plugs. In this case, please clarify which ignitor plug is the faulty one. Additionally, do not
scrap faulty ignitor plugs as they are beneficial to support the ongoing investigation. If both ignitor
plugs need replacement, please keep the operative one as well.

If practical prior to an ignitor plug removal, mark on the terminal threads of the respective ignitor
plug the section which is looking forward in flow direction. The terminal threads are used to connect
the ignitor plug with the ignition lead. This additional information will be used to establish a potential
dependency between the installed ignitor plug orientation and the observed uneven wear of the
outer electrode.

In case the ignitor plug replacement does not solve the ignition system related starting issues,
please use the same rejection report to provide information about the identified root cause.

Please add contact details (email, phone) to the rejection report so that Rolls-Royce Deutschland
Service Engineering can request the return of the removed ignitor plugs. Rolls-Royce will use those
contact details to inform customers about the findings on their returned ignitor plugs if requested.

Please use the following email address of Rolls-Royce Deutschland Service Engineering to provide
the filled rejection report:
RRD.SBFeedback@Rolls-Royce.com (Subject: NTO 244)

This document does not contain data approved by an Aviation Authority. It may neither override nor
supersede any formal instructions provided by Technical Publications, such as Manuals or Service
Bulletins. Should there be conflicting information, the approved Manuals or Service Bulletins always
take precedence over the NTO. Operators should contact Rolls-Royce Deutschland Engineering for
Services immediately in such a case.
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Technical Variance no. 185181 Issue 2 Date 12 JUL 2018

Operator / Applicant ALL OPERATORS / Original Request No. QUEST_EMM_10/2018
ALL APPLICANTS

Engine Type BR700-710 Engine Mark(s) BR700-710A2-20

Part Description IGNITION SYSTEM

Part No(s) VARIOUS

Manual Title EMM Ref M-710-2BR ATA Ref. 74-00-00

TV Title REVISION OF IGNITION SYSTEM OPERATIONAL TEST PROCEDURES

Hours N/A Cycles N/A

Existing Requirement

Engine Maintenance Manual (EMM) TASK 74-00-00-710-801 ‘Operational Test of the Ignition System’
provides instructions to test the ignition system for its operation after maintenance was carried out on this
ignition system. However, the TASK does not contain a procedure to test the ignition system functionality by
manual start. Additionally, it does not refer to troubleshooting procedure that needs to be done if the
operational test fails.

Requested Variance

The requested repeater Technical Variance (TV) is to provide manual test start procedure-to troubleshoot
Ignition System malfunctions and anomalies.

Summary of Investigation and Conclusions

The above request has been investigated. RRD Engineering has assessed that the aforementioned EMM
TASK 74-00-00-710-801 need to be revised in order to include manual test start procedure to troubleshoot
especially Ignitor Plug related anomalies in the Ignition System.

Carry out the Operational Test of the Ignition System as per the instructions given in the following pages 2 to
12 of this TV.

This Repeater TV may be used until the EMM is updated to reflect this content or until 12 months after issue,
whichever is sooner.

Issue 2 has been raised to add further relevant troubleshooting fault codes applicable for all Global
aircraft standards powered by BR700-710A2-20 engines. The included list of fault codes reflects
different dispatch categories. The related troubleshooting is identical.

Issue 2 supersedes issue 1.
Make a record of TV185181 in the applicable records.

Approval on Behalf of Rolls-Royce

Title
Signature

Document Created by

DECLARATION OF APPROVAL/BEJECTION

The technical content of this document is approved under the authority of EASA Design Organization
Approval No. EASA.21J.065. Where the recipient of this document works in accordance with regulations
under control of the relevant National Aviation Authority, outside of the EASA jurisdiction and no applicable
bilateral agreement or equivalent exists, it is essential that the recipient ensures that the relevant National
Aviation Authority accepts/approves the incorporation of this Technical Variance.

This RRD Technical Variance is only applicable for parts of the RRD Engine Type Design, and does not
apply to parts marked with 'PMA" in accordance with the US FAA Regulations.
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Engine Models Pub. Ref. TASK Number TASK Title

BR700-710A2-20 | E-710-2BR 74-00-00-710-801 Operational Test of the Ignition System

1. Reference Information

REFERENCE DESIGNATION

AMM TASK 12-00-00-867-801 Standard Aircraft Configuration for Maintenance

AMM TASK 24-41-00-861-801 Connect and Energize External AC Power

AMM TASK 24-41-00-861-802 Removal External AC Power

SFP TASK Fault Code - 7326214L(R)BR

SFP TASK Fault Code - 7326215L(R)BR

SFP TASK Fault Code - 7326526L(R)BR

SFP TASK Fault Code - 7326527L(R)BR

TASK 71-00-00-910-801 Engine Safety Precautions

TASK 78-30-00-040-801 Deactivation of the Thrust Reverser (for Maintenance)

TASK 78-30-00-440-801 Activation of the Thrust Reverser (for Maintenance)
2. Job Set-Up

SUBTASK 74-00-00-870-011

A. Make sure that the aircraft is in the standard configuration for maintenance (AMM TASK 12-00-
00-867-801).

SUBTASK 74-00-00-910-002

B. Obey all the engine safety precautions (TASK 71-00-00-910-801).
SUBTASK 74-00-00-040-001

C. Do a deactivation of the thrust reverser (for maintenance) (TASK 78-30-00-040-801).
SUBTASK 74-00-00-870-001

D. Connect and energize the external a¢ AC power (AMM TASK 24-41-00-861-801 ).

3. Procedure

Refer to Fig. 74-00-00-990-XXX for position of Ignition Units and Plugs.

WARNING: TESTING THE ENGINE IGNITION SYSTEM AND IN SOME CONFIGURATIONS THE
IGNITORS WILL FIRE. MAKE SURE THAT THE IGNITORS ARE INSTALLED AND
ELECTRICAL CONNECTORS ARE MADE. CLEAR THE AREA OF PERSONNEL TO
AVOID INJURY.
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SUBTASK 74-00-00-870-012

A. Inthe flight compartment, on the EMS CDU, set the circuit breakers that follow to OUT:

NOTE: This procedure tests the ignition system in the configuration of EEC lane channel A -
ignition ehannel system 1. The ignition systems of both engines are tested at the

same time.
For the left engine,

SYSTEM NAME

ENGINE
ENGINE
ENGINE
ENGINE
ENGINE

For the right engine,

SYSTEM NAME

ENGINE
ENGINE
ENGINE
ENGINE
ENGINE

SUBTASK 74-00-00-870-019

CIRCUIT BREAKER NAME
L ENGIGN 2
L FADEC CH B
L ENG FUEL HPSOV
L ENG START A
L ENG STARTB

CIRCUIT BREAKER NAME
R ENGIGN 2
R FADEC CH B
R ENG FUEL HPSOV
R ENG START A
R ENG START B

BUS NAME
BATT
BATT
BATT
BATT
BATT

BUS NAME
BATT
BATT
BATT
BATT
BATT

B. Inthe flight compartment, on the EMS CDU, set the circuit breakers that follow to IN:

NOTE: This procedure tests the ignition system in the configuration of EEC lane channel A
- ignition ehannel system 1. The ignition systems of both engines are tested at the

same time.

For the left engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE L ENG IGN 1 BATT
ENGINE L FADEC CH A BATT

For the right engine,

SYSTEMNAME  CIRCUIT BREAKER NAME BUS NAME
ENGINE R ENG IGN 1 BATT
ENGINE R FADEC CH A BATT
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SUBTASK 74-00-00-710-001

C. Do the operational test of the ignition system 1, channel A as follows:

NOTE: Two persons are necessary for this test. One person must be in the flight compartment

and the other person at the rear of the engine.

(1) In the flight compartment, on the overhead panel (on the ENGINE control panel), set the

ENG START rotary-switch to the AUTO position.

(2) Push the CONTINUOUS IGNITION switch to on and make sure that the IGNITION ON is

illuminated.

NOTE:

Only the applicable ignition unit of ignition system 1, which is always
located left from TDC of each engine (Aft Looking Forward), and ignitor
plug of ignition system 1, which is always located inboard of each engine,
will operate at this point.

(3) Make sure the person at the engine can hear the applicable igniter ignitor plug

sparking.

(4) Push the CONTINUOUS IGNITION switch to off and make sure that the light goes off.

(5) If the applicable ignitor plug is not audible, do the appropriate troubleshooting for
ignition system 1 (SFP Fault Code 7326526L(R)BR or 7326214L(R)BR).

SUBTASK 74-00-00-870-004

D. In the flight compartment, on the EMS CDU, set the circuit breakers that follows to QUT:

NOTE: This procedure tests the ignition system in the configuration of EEC lane channel B
- ignition ehannel system 1. The ignition systems of both engines are tested at the

same time.
For the left engine,

SYSTEM NAME
ENGINE
ENGINE
ENGINE
ENGINE
ENGINE

For the right engine,
SYSTEM NAME
ENGINE

ENGINE
ENGINE

CIRCUIT BREAKER NAME
LENGIGN 2
L FADECCHA
L ENG FUEL HPSOV
L ENG START A
L ENG START B

CIRCUIT BREAKER NAME
R ENG IGN 2
R FADEC CH A
R ENG FUEL HPSOV

BUS NAME
BATT
BATT
BATT
BATT
BATT

BUS NAME
BATT
BATT
BATT
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ENGINE R ENG START A BATT
ENGINE R ENG START B BATT

SUBTASK 74-00-00-870-005
E. In the flight compartment, on the EMS CDU, set the circuit breakers that follows to IN:

NOTE: This procedure tests the ignition system in the configuration of EEC ane channel B
- ignition ehannel system 1. The ignition systems of both engines are tested at the
same time.

For the left engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE L ENG IGN 1 BATT
ENGINE L FADECCH B BATT

For the right engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE R ENG IGN 1 BATT
ENGINE RFADECCHB BATT

SUBTASK 74-00-00-710-002
F. Complete Do the operational test of the ignition system 1, channel B as follows:

NOTE: Two persons are necessary for this test. One person must be in the flight
compartment and the other person at the rear of the engine.

(1) Inthe flight compartment, on the overhead panel (on the ENGINE control panel), set the
ENG START rotary-switch to the AUTO position.

(2) Push the CONTINUOUS IGNITION switch to on and make sure that the light-comes-on
IGNITION ON is illuminated.

NOTE:

Only the applicable ignition unit of ignition system 1, which is always
located left from TDC of each engine (Aft Looking Forward), and ignitor
plug of ignition system 1, which is always located inboard of each
engine, will operate at this point.

(3) Make sure the person at the engine can hear the applicable igniter ignitor plug
sparking.

(4) Push the CONTINUOUS IGNITION switch to off and make sure that the light goes off.

(5) If the applicable ignitor plug is not audible, do the appropriate troubleshooting for
ignition system 1 (SFP Fault Code 7326526L(R)BR or 7326214L(R)BR).
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SUBTASK 74-00-00-870-006

G. Inthe flight compartment, on the EMS CDU, set the circuit breakers that follows to OQUT:

NOTE: This procedure tests the ignition system in the configuration of EEC lane channel B
- ignition e¢hannel system 2. The ignition systems of both engines are tested at
the same time.

For the left engine,

SYSTEM NAME
ENGINE
ENGINE
ENGINE
ENGINE
ENGINE

For the right engine,

SYSTEM NAME
ENGINE
ENGINE
ENGINE
ENGINE
ENGINE

SUBTASK 74-00-00-870-007

CIRCUIT BREAKER NAME
L ENG IGN 1
L FADEC CH A
L ENG FUEL HPSOV
L ENG START A
L ENG START B

CIRCUIT BREAKER NAME
R ENG IGN 1
R FADEC CH A
R ENG FUEL HPSOV
R ENG START A
R ENG START B

BUS NAME
BATT
BATT
BATT
BATT
BATT

BUS NAME
BATT
BATT
BATT
BATT
BATT

H. In the flight compartment, on the EMS CDU, set the circuit breakers that follows to IN:

NOTE: This procedure tests the ignition system in the configuration of EEC lane channel B
- ignition ehannel system 2. The ignition systems of both engines are tested at
the same time.

For the left engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE L ENG IGN 2 BATT
ENGINE L FADEC CH B BATT

For the right engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE R ENG IGN 2 BATT
ENGINE R FADEC CH B BATT
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SUBTASK 74-00-00-710-003

|. Complete Do the operational test of the ignition system 2 - channel B as follows:

NOTE: Two persons are necessary for this test. One person must be in the flight

compartment and the other person at the rear of the engine.

(1) Inthe flight compartment, on the overhead panel (on the ENGINE control panel), make

sure-that set the ENG START rotary-switch is-at to the AUTO position.

(2) Push the CONTINUOUS IGNITION switch to on and make sure that the light comes-on

IGNITION ON is illuminated.

NOTE:

Only the applicable ignition unit of ignition system 2, which is always
located right from TDC of each engine (Aft Looking Forward), and

ignitor plug of ignition system 2, which is always located outboard of
each engine, will operate at this point.

(3) Make sure the person at the engine can hear the applicable igniter ignitor plug

sparking.

(4) Push the CONTINUOUS IGNITION switch to off and make sure that the light goes off.

(5) If the applicable ignitor plug is not audible, do the appropriate troubleshooting for

ignition system 2 (SFP Fault Code 7326527L(R)BR or 7326215L(R)BR).

SUBTASK 74-00-00-870-008

J. Inthe flight compartment, on the EMS CDU, set the circuit breakers that follows to QUT:

NOTE: This procedure tests the ignition system in the configuration of EEC lane channel A
- ignition ehannel system 2. The ignition systems of both engines are tested at the

same time.

For the left engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE L ENG IGN 1 BATT
ENGINE L FADEC CH B BATT
ENGINE L ENG FUEL HPSOV BATT
ENGINE L ENG START A BATT
ENGINE L ENG START B BATT

For the right engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE R ENG IGN 1 BATT
ENGINE R FADEC CH B BATT
ENGINE R ENG FUEL HPSOV BATT
© (Rolls-Royce Deutschland 2018) LP MS 6.2-1 (A)
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ENGINE R ENG START A BATT
ENGINE R ENG START B BATT
SUBTASK 74-00-00-870-009
K. Inthe flight compartment, on the EMS CDU, set the circuit breakers that follows to IN:
NOTE: This procedure tests the ignition system in the configuration of EEC }ane channel A -
ignition channel system 2. The ignition systems of both engines are tested at the

same time.

For the left engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE L ENG IGN 2 BATT
ENGINE L FADEC CH A BATT

For the right engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE R ENG IGN 2 BATT
ENGINE R FADEC CH A BATT

SUBTASK 74-00-00-710-004
L. Do the operational test of the ignition system 2 - channel A as follows:

NOTE: Two persons are necessary for this test. One person must be in the flight
compartment and the other person at the rear of the engine.

(1) Inthe flight compartment, on the overhead panel (on the ENGINE control panel), set the
ENG START rotary-switch to the AUTO position.

(2) Pushthe CONTINUOUS IGNITION switch to on and make sure that the light comes-on
IGNITION ON is illuminated.

NOTE:

Only the applicable ignition unit of ignition system 2, which is always
located right from TDC of each engine (Aft Looking Forward), and
ignitor plug of ignition system 2, which is always located outboard of
each engine, will operate at this point.

(3) Make sure the person at the engine can hear the applicable igniter ignitor plug
sparking.

(4) Push the CONTINUOUS IGNITION switch to off and make sure that the light goes off.

(5) If the applicable ignitor plug is not audible, do the appropriate troubleshooting for
ignition system 2 (SFP Fault Code 7326527L(R)BR or 7326215L(R)BR).
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SUBTASK 74-00-00-810-XXX

M. Test each ignition system by manual start:

(1) In the flight compartment, on the EMS CDU, set the circuit breakers that follow

to IN:

For the left engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE L ENG IGN 1 BATT
ENGINE L ENGIGN 2 BATT
ENGINE L FADECCHA BATT
ENGINE L FADECCHB BATT
ENGINE L ENG FUEL HPSOV BATT
ENGINE L ENG START A BATT
ENGINE L ENG START B BATT

For the right engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE RENGIGN 1 BATT
ENGINE R ENG IGN 2 BATT
ENGINE RFADECCHA BATT
ENGINE R FADEC CH B BATT
ENGINE R ENG FUEL HPSOV BATT
ENGINE R ENG START A BATT
ENGINE R ENG START B BATT

(2) Do the test of each ignition system by manual start as follows:

(@) Do the following procedure to troubleshoot ignition system 1:

NOTE: This procedure tests the starting capability of an engine with its ignition
system 1. Testing the ignition systems of both engines requires one

0]

manual start per engine.

In the flight compartment, on the EMS CDU, set the circuit breakers that

follow to OUT:
For the left engine,
SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE L ENG IGN 2 BATT
For the right engine,
SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE R ENG IGN 2 BATT
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(ii) Start the engine manually according to the alternative start procedure
(TASK 71-00-00-866-806, SUBTASK 71-00-00-860-016).

NOTE: Pay attention to any adverse indications related to the
ignition system.
(iii) If the manual start with ignition system 1 was satisfactory, continue with
M.(2)(b).

(iv) If the manual start with ignition system 1 was not satisfactory, do the
appropriate troubleshooting for ignition system 1 (SFP Fault Code
7326526L(R)BR or 7326214L(R)BR).

(v) Repeat M.(2)(a) after troubleshooting to confirm fauit rectification.

(b) Do the following procedure to troubleshoot ignition system 2:

NOTE: This procedure tests the starting capability of an engine with its ignition
system 2. Testing the ignition systems of both engines requires one
manual start per engine.

(i) In the flight compartment, on the EMS CDU, set the circuit breakers that
follow to IN:

For the left engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE L ENG IGN 2 BATT
For the right engine,
SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE R ENG IGN 2 BATT
(i) Inthe flight compartment, on the EMS CDU, set the circuit breakers that
follow to OUT:
For the left engine,
SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE L ENG IGN 1 BATT
For the right engine,
SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE R ENG IGN 1 BATT

(iii) Start the engine manually according to the alternative start procedure
(TASK 71-00-00-866-806, SUBTASK 71-00-00-860-016)

NOTE: Pay attention to any adverse indications related to the
ignition system.
(iv) If the manual start with ignition system 2 was satisfactory, do Close Out.

NOTE: Continue only with Close Out if both ignition systems were
checked satisfactory according to M.(2)(a) and M.(2)(b).

(v) If the manual start with ignition system 2 was not satisfactory, do the
appropriate troubleshooting for ignition system 2 (SFP Fault Code
7326527L(R)BR or 7326215L(R)BR).

(vi) Repeat M.(2)(b) after troubleshooting to confirm fault rectification.
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ROYCE

4, Close Out
SUBTASK 74-00-00-440-001

A. Do the activation of the thrust reverser (for maintenance) (TASK 78-30-00-440-801).
SUBTASK 74-00-00-870-010

B. Inthe flight compartment, on the EMS CDU, set the circuit breakers that follow to IN:

For the left engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE LENGIGN 21 BATT
ENGINE L ENGIGN 42 BATT
ENGINE LFADECCHBA BATT
ENGINE LFADECCHAB BATT
ENGINE L ENG FUEL HPSOV BATT
ENGINE L ENG START A BATT
ENGINE L ENG START B BATT

For the right engine,

SYSTEM NAME CIRCUIT BREAKER NAME BUS NAME
ENGINE RENGIGN 21 BATT
ENGINE RENGIGN$2 BATT
ENGINE RFADECCHBA BATT
ENGINE R FADECCH AB BATT
ENGINE R ENG FUEL HPSOV BATT
ENGINE R ENG START A BATT
ENGINE R ENG START B BATT

SUBTASK 74-00-00-870-003
C. Remove the external ae AC power (AMM TASK 24-41-00-861-802).
SUBTASK 74-00-00-942-002

D. Remove all tools, equipment and unwanted materials from the work area.

Note: Changes to the current EMM TASK are in bold text format.
Delete the texts from EMM which are specified in beld-and-strikethrough format.
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IGNITION TDC IGNITION
UNIT#1 _ UNIT#2
OUTBOARD INBOARD
(0B) (1B)
o8B _ 1B
IGNITOR {7 IGNITOR
PLUG PLUG
LEFT HAND ENGINE

AFT LOOKING FORWARD
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IGNITION

TDC
UNIT #1 ;

IGNITION
UNIT #2

INBOARD
(1B)

OUTBOARD
(0B)

1B
IGNITOR
PLUG

0 OB
> IGNITOR
PLUG

RIGHT HAND ENGINE
AFT LOOKING FORWARD

Position of ignitor plugs and ignition units for left and right hand engine
Fig. 74-00-00-990-XXX

NOTE: Introduce the above figure 74-00-00-990-XXX in EMM TASK 74-00-00-710-801 (M-710-2BR).
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Ignitor Plug Rejection Report

																										ROLLS-ROYCE 
DEUTSCHLAND																								N/A		YES		Channel A		Air Conditioned Hanger		NONE		A1-12		Normal		Auto		Pilot		PRODUCTION		LH (1)		NOT RUNNING		UPPER INBOARD		N/A		424025		APU Start		BOTH

		BR710 Ignitor Plug Rejection Report 

- Fill this report only in case of ignition system related starting issues -																																																		NO		Channel B		Tarmac		ABORTED TAKE-OFF				Crank		Manual		EEC		COMPLETION		RH (2)		GROUND RUN		UPPER OUTBOARD		YES - TRU OPERATED TO DEPLOY		424025-1		APU Bleed ON		ONLY NORMAL

																																																						Both		Hanger without Air-Condi.		CANCELLATION										SERVICE				TAKE OFF		LOWER OUTBOARD		YES - TRU OPERATED TO STOW				Eng Start SW ON		ONLY CRANK

		 1. EVENT AIRCRAFT & ENGINE DETAILS																																																								DELAY										MAINTENANCE				CLIMB		LOWER INBOARD		NO TRU OPERATION				SVO ON & N2 < 41%

		AIRCRAFT OPERATOR										AIRCRAFT S/N						ENGINE S/N						ENGINE POSITION						EVENT DATE						EVENT LOCATION																						DIVERSION/ AIR TURN BACK										OPERATIONAL				CRUISE								SVO OFF & N2 > 41%

																																																										IN FLIGHT SHUTDOWN														LANDING

		 2. EVENT DESCRIPTION

		EVENT										START PROCEDURE CAUSING STARTING ISSUES																		MANUAL ENGINE START SUCCESSFUL																												DIVERSION/ AIR TURN BACK										OPERATIONAL				CRUISE								SVO OFF & N2 > 41%

		Starting Issues																																																								IN FLIGHT SHUTDOWN														LANDING

		 Please describe below the event of starting issues and add any information related to this event:

																																																										OTHER														START

		 3. TROUBLESHOOTING (REFER TO EMM TASK 74-00-00-710-801 & RTV 185181 ISSUE 2)

		ACOUSTIC TEST OF IGNITION SYSTEMS PERFORMED										ACOUSTIC TEST OF IGNITION SYSTEMS REVEALED THE FAULTY IGNITION SYSTEM												TEST OF IGNITION SYSTEMS BY MANUAL START PERFORMED										TEST OF IGNITION SYSTEMS BY MANUAL START REVEALED THE FAULTY IGNITION SYSTEM																								DIVERSION/ AIR TURN BACK										OPERATIONAL				CRUISE								SVO OFF & N2 > 41%

																																																										IN FLIGHT SHUTDOWN														LANDING



		FAULTY IGNITION SYSTEM																FAULTY IGNITION SYSTEM PART (ROOT CAUSE)						P/N						S/N						HSN				CSN



		 Please add below more details about the performed troubleshooting which revealed the faulty ignition system causing starting issues:

																																																										OTHER														START

		 4. IGNITOR PLUG REMOVAL DETAILS

		INBOARD 
IGNITOR PLUG 
(IGNITION SYSTEM 1)								FAULTY				REMOVED				P/N				S/N						HSN / CSN						CAUSED STARTING ISSUES

																												/



										GROUND ELECTRODE EROSION [mm]												SEMICONDUCTOR EROSION [mm]												TERMINAL THREADS MARKED





		OUTBOARD 
IGNITOR PLUG 
(IGNITION SYSTEM 2)								FAULTY				REMOVED				P/N				S/N						HSN / CSN						CAUSED STARTING ISSUES

														

Schulz, Joschka: YES or NO								

Schulz, Joschka: DEPTH MEASUREMENT: 
PLEASE REFER TO FIGURE OF WEAR LIMITS						/



										GROUND ELECTRODE EROSION [mm]												SEMICONDUCTOR EROSION [mm]												TERMINAL THREADS MARKED





										

Schulz, Joschka: DIAMETER MEASUREMENT:
PLEASE REFER TO FIGURE OF WEAR LIMITS																								

Schulz, Joschka: YES or NO		

Schulz, Joschka: YES or NO		

Schulz, Joschka: DEPTH MEASUREMENT: 
PLEASE REFER TO FIGURE OF WEAR LIMITS												

Schulz, Joschka: YES or NO		

Schulz, Joschka: AUTOMATIC GROUND START 
or 
MANUAL GROUND START
or 
BOTH		

Schulz, Joschka: YES or NO																																

Schulz, Joschka: YES or NO		PLEASE REFER TO THE SHOWN FIGURE 
OF WEAR LIMITS WHEN MEASURING THE EROSION FOR EACH IGNITOR PLUG

		 5. CONTACT DETAILS FOR IGNITOR PLUG RETURN REQUEST & INVESTIGATION FEEDBACK

		PHONE										EMAIL																		INVESTIGATION FEEBACK REQUIRED																												DIVERSION/ AIR TURN BACK										OPERATIONAL				CRUISE								SVO OFF & N2 > 41%

																																																										IN FLIGHT SHUTDOWN														LANDING



		 6. ADDITIONAL COMMENTS

																																																										OTHER														START



		ORIGINATOR												DATE										SIGNATURE (PRINTED VERSION)



														

Eguiluz Gomez, Leire: DD.MM.YYYY										

Eguiluz Gomez, Leire: LH or RH						

Schulz, Joschka: YES or NO		

Schulz, Joschka: YES or NO																		

Eguiluz Gomez, Leire: DD.MM.YYYY		

Schulz, Joschka: 1 or 2																		

Schulz, Joschka: YES or NO		

Schulz, Joschka: YES or NO		

Schulz, Joschka: YES or NO				

Schulz, Joschka: YES or NO		

Schulz, Joschka: DIAMETER MEASUREMENT:
PLEASE REFER TO FIGURE OF WEAR LIMITS																								

Schulz, Joschka: YES or NO		

Schulz, Joschka: YES or NO		Please send this rejection report as well as supporting information and pictures to RRD Service Engineering 
Email: RRD.SBFeedback@Rolls-Royce.com (Subject: NTO 244)
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