Transmittal letter

CS300

This is the EgyptAir Flight Crew Operating Manual — Volume 1, Issue No.

013.
To bring this manual up to date, remove old pages and insert revised pages
as follows:

Chapter / Section Remove page(s): Insert page(s):

Title page 00-00-All 00-00-All

Change record 00-02-2 00-02-2

List of effective
pages

00-03-1 to 00-03-40

00-03-1 to 00-03-40

Option list 00-04-1 to 00-04-3 00-04-1 to 00-04-3
Modification list 00-06-1 00-06-1
General 01-00-3 01-00-3
information
01-01-8 01-01-8
01-01-13t0 01-01-33 01-01-13t0 01-01-33
01-02-1 01-02-1
01-02-9 01-02-9
01-02-13 01-02-13
01-02-15 01-02-15
01-02-18 01-02-18
01-02-22 01-02-22
01-02-51 01-02-51
01-02-57 01-02-57
Air—conditioning, | 02-02-3 to 02-02-4 02-02-3 to 02-02-4
bleed air and
pressurization
02-02-6 to 02-02-8 02-02-6 to 02-02-8
02-02-10 02-02-10
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Chapter / Section Remove page(s): Insert page(s):
02-03-5 02-03-5

Automatic flight 03-00-1 to 03-00-2 03-00-1 to 03—-00-2
03-00-4 to 03-00-5 03-00-4 to 03-00-5
03-00-7 to 03-00-8 03-00-7 to 03-00-8
03-00-11 to 03-00-12 03-00-11 to 03-00-12
03-02-33 to 03-02-74 03-02-33 to 03-02-76
03-06-14 to 03-06-40 03-06-14 to 03-06-42

Communication 05-00-15 05-00-15
05-04-18 05-04-18
05-04-21 05-04-21
05-04-23 05-04-23
05-08-3 05-08-3

Doors 06-01-1 06-01-1
06-05-3 06-05-3

Electrical 07-00-4 07-00-4
07-02-2 to 07-02-5 07-02-2 to 07-02-5
07-02-7 07-02-7
07-03-2 07-03-2
07-04-6 07-04-6

Electronic display | 08—03-5 08-03-5
08-03-44 08-03-44

Fire and 09-02-6 09-02-6

overheat

protection

Flight controls 10-02-16 to 10-02-17 10-02-16 to 10-02-17
10-02-19 to 10-02-20 10-02-19 to 10-02-20
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Chapter / Section Remove page(s): Insert page(s):
Fuel 11-00-2 11-00-2

11-04-11 to 11-04-12 11-04-11 to 11-04-12
Hydraulics 12-02-5 12-02-5

12-02-8 to 12-02-9

12-02-8 to 12-02-9

Landing gear

14-03-3 to 14-03-4

14-03-3 to 14-03-4

14-04-15 14-04-15
Lighting 15-03-5 15-03-5
15-03-7 15-03-7
15-04-6 to 15-04-7 15-04-6 to 15-04-7
Navigation 16-01-16 16-01-16
Oxygen and 17-00-1 to 17-00-4 17-00-1 to 17-00-4
emergency
equipment
17-01-1t0 17-01-3 17-01-1to0 17-01-3
17-02-1 to 17-02-18 17-02-1 to 17-02-18
17-03-1to 17-03-18 17-03-1 to 17-03-20
17-04-1 to 17-04-3 17-04-1 to 17-04-3
17-05-1 17-05-1
Power plant 18-00-2 18-00-2
18-00-7 18-00-7
18-01-1 18-01-1
18-05-1 18-05-1
18-05-3 to 18-05-10 18-05-3 to 18-05-10
18-08-2 to 18-08-6 18-08-2 to 18-08-6
18-09-15 18-09-15
Recording 19-04-1 19-04-1
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Chapter / Section Remove page(s): Insert page(s):
Flight 22-00-1 to 22-00-3 22-00-1 to 22-00-3
management

system

22-00-6 to 22-00-10 22-00-6 to 22-00-12
22-02-49 to 22-02-128 | 22-02-49 to 22-02-128
22-03-1 to 22-03-70 22-03-1 to 22-03-74
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The information, technical data and the designs disclosed herein are the exclusive property of
Bombardier Inc. or contain proprietary rights of others and are not to be used or disclosed to
others without the written consent of Bombardier Inc. The recipient of this document, by its
retention and use, agrees to hold in confidence the technical data and designs contained herein.
The foregoing shall not apply to persons having proprietary rights to such information, technical
data or such designs to the extent that such rights exist.
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Technical Publications BOMBARDIER
Comment form

TO: MCR FOCAL, TECHNICAL PUBLICATIONS Name of airline:
BOMBARDIER AEROSPACE
123 GARRATT BLVD.
TORONTO, ONTARIO, CANADA, M3K 1Y5 Bombardier reference #:
MAIL STOP: N42-25 FAX: (416) 375-4538
E-MAIL ADDRESS: mcrfocal @aero.bombardier.com
Date:
ALL fields marked with an asterisk * are required
Contact information
*Name: *Corporation name:
*Dept name / Code:
Address:
City: Province/State:
Postal code / Zip: Country:
*Telephone: Mobile/Cell phone:
Fax number: *E—mail:
D I would like to receive notification of actions on this request.
NOTE: Responses will only be sent by electronic mail.
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Comment form

Publication information

*Aircraft type: *Aircraft model:

*Publication Module Code (PMC): *Publication title:

*Media type: *Chapter/Section/Page: *Issue date: *Issue number:
O Paper [ web

O Disk

*Section title: Originator’s reference number:
*Comments:

Reason for change:

Reference data provided: []Yes [] No Description:

Page 2 July 23/2014
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Change record cssoo

The Flight Crew Operating Manual, Volume 1, is valid only when all the
issued revisions are incorporated. Record the date you insert each revision in
your manual.

Signature /
Issue Description of change Date

Incorporated

001 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. file

Sept 09/2016

002 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. file

Nov 03/2016

003 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. Added file

and corrected illustrations. Dec 09/2016

004 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. Added file

and corrected illustrations. Jan 18/2017

005 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. Added file

and corrected illustrations. Mar 17/2017

006 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. Added file

and corrected illustrations. Sep 14/2017

007 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. Added file

and corrected illustrations. Jan 16/2018

008 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. Added file

and corrected illustrations. Aug 06/2018

FCOM Vol. 1 Page 00-02-1
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Change record

Signature /
Issue Description of change Date
Incorporated
009 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. Added file
and corrected illustrations. Oct 11/2018
010 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. Added file
and corrected illustrations. Dec 13/2018
011 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. Added file
and corrected illustrations. May 16/2019
012 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. Added file
and corrected illustrations. Jul 26/2019
013 Introduces changes to incorporate new engineering, Signature on
miscellaneous comments and editorial changes. Added file
and corrected illustrations. Sep 23/2019
Page 00-02-2 FCOM Vol. 1
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Page Date Page Date
00-00 Al * Sep 23/2019 ~31 * Sep 23/2019
00-02 -1 Jul 26/2019 32 " Sep 23/2019

_o * Sep 23/2019 -33 Sep 23/2019
P _34 * Sep 23/2019
00-03 -1 * Sep23/2019 ~35 * Sep 23/2019
_2 * Sep23/2019 ~36 * Sep 23/2019
~3 * Sep23/2019 _37 * Sep 23/2019
_4 * Sep23/2019 ~38 * Sep 23/2019
5 * Sep23/2019 ~39 * Sep 23/2019
6 * Sep23/2019 _40 * Sep 23/2019
T Sep232019 g 64 4+ Sep23/2019
~8 * Sep23/2019 .

* -2 Sep 23/2019
~9 * Sep23/2019 .

* -3 Sep 23/2019
~10 * Sep 23/2019 e Deria/m018
~11 * Sep 23/2019
_12 * Sep23/2019 | 00-05 -1 Dec 13/2018
_13 * Sep 23/2019 2 Dec 13/2018
14 7 Sep23/2019 |y o5 4+ gep23/2019
_15 * Sep 23/2019 5 Deria/018
_16 * Sep 23/2019
17 * Sep23/2019 | 01-00 -1 Jul 26/2019
_18 * Sep 23/2019 2 Dec 13/2018
~19 * Sep 23/2019 ~3  * Sep 23/2019
20 * Sep 23/2019 _4  May 16/2019
_21 * Sep 23/2019 _5  May 16/2019
_22 * Sep 23/2019 6 Dec 13/2018
28 7 Sep 232019 oy 51 4 Dec13/2018
_24 * Sep 23/2019

) 2 Dec 13/2018
_25 * Sep 23/2019

\ -3 Dec 13/2018
26 * Sep 23/2019

) _4  Dec 13/2018
_27 * Sep 23/2019

\ -5 Dec 13/2018
28 * Sep 23/2019

\ 6 Jul 26/2019
29 * Sep 23/2019 Ul 26/201
~30 * Sep 23/2019 7 ul 26/2019

-8 * Sep 23/2019
* The asterisk indicates pages changed, added or deleted.
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cssoo List of effective pages

Page Date Page Date

9 Jul26/2019 7 Jul 26/2019
10 Jul 26/2019 8 Dec13/2018
11 Jul 26/2019 9 * Sep23/2019
12 Jul 26/2019 10 Dec 13/2018
13 * Sep 23/2019 11 Dec 13/2018
_14 * Sep 23/2019 12 Dec 13/2018
15 * Sep 23/2019 13 * Sep 23/2019
16 * Sep 23/2019 14 Dec 13/2018
17 * Sep 23/2019 —15 * Sep 23/2019
18 * Sep 23/2019 16 Dec 13/2018
19 * Sep 23/2019 17 Dec 13/2018
20 * Sep23/2019 18 * Sep 23/2019
21 * Sep23/2019 19 May 16/2019
22 * Sep23/2019 20  Dec 13/2018
23 * Sep23/2019 21 Dec 13/2018
24 * Sep 23/2019 22 * Sep23/2019
25 * Sep23/2019 23 Dec 13/2018
26 * Sep23/2019 24 Dec 13/2018
27 * Sep23/2019 25  Dec 13/2018
28 * Sep23/2019 26 Dec 13/2018
29 * Sep23/2019 27  Dec 13/2018
30 * Sep23/2019 28  Dec 13/2018
31 * Sep23/2019 29 Dec 13/2018
32 * Sep23/2019 30  Dec 13/2018
33 * Sep23/2019 31 Dec 13/2018
34 Jul 26/2019 32 Dec 13/2018
35  Jul 26/2019 33 Dec 13/2018
36 Jul 26/2019 34  Dec 13/2018
01-02 -1 * Sep23/2019 35 Bec13§2018
2 Dec13/2018 —36  Dec 13/2018
37  Dec 13/2018

3 Dec13/2018
38 May 16/2019

—4  Jul26/2019
39 May 16/2019
5 Jul26/2019 40 May 1612015

6 Dec 13/2018

* The asterisk indicates pages changed, added or deleted.
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Page Date Page Date

_41  Dec 13/2018 -3 Dec13/2018
_42  Dec 13/2018 -4  Dec13/2018
—43  Dec13/2018 | o, 45§ Dpec13/2018

_44  Dec 13/2018
2 Dec13/2018

_45  Dec 13/2018
_3 * Sep 23/2019

_46  Dec 13/2018
_4 * Sep 23/2019

_47  Dec 13/2018
-5  Dec 13/2018

_48  Dec 13/2018
6 * Sep23/2019

_49  Dec 13/2018
_7 * Sep 23/2019

_50  Dec 13/2018
_8 * Sep 23/2019

_51 * Sep 23/2019
-9 Dec13/2018

_52  Dec 13/2018
~10 * Sep 23/2019

_53  Dec 13/2018
—11  Dec 13/2018

_54  Dec 13/2018
—12  Dec 13/2018

_55  Jul 26/2019

~13  Dec 13/2018

_56  Dec 13/2018
_14  May 16/2019

_57 * Sep 23/2019
_15  May 16/2019

_58  Dec 13/2018
~16  May 16/2019

_59  Dec 13/2018
60  Dec 13/2018 -17 May 16/2019
- _18  May 16/2019
02-00 1 Dec 13/2018 ~19  May 16/2019
2 May 16/2019 20 May 16/2019
_3  May 16/2019 21 May 16/2019
_4  Dec13/2018 22 May 16/2019
_5  Dec 13/2018 23 May 16/2019
6 May 16/2019 24  May 16/2019
~7  May 16/2019 25  May 16/2019
8 May 16/2019 26 May 16/2019
9 May 16/2019 _27  May 16/2019
~10  May 16/2019 28  May 16/2019
02-01 1 Dec 13/2018 —29 may ! sgol 9
2 Dec13/2018 —30  May 16/2019
~31  May 16/2019
_32  May 16/2019

* The asterisk indicates pages changed, added or deleted.
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cssoo List of effective pages

Page Date Page Date
02-03 -1 Dec 13/2018 -35 Dec 13/2018
-2 Dec 13/2018 -36 Dec 13/2018
-3 Dec 13/2018 -37 Dec 13/2018
-4 Dec 13/2018 -38 Dec 13/2018
-5 * Sep23/2019 -39 Dec 13/2018
-6 Dec 13/2018 -40 Dec 13/2018
-7 Dec 13/2018 -41 Dec 13/2018
-8 Dec 13/2018 -42 Dec 13/2018
-9 Dec 13/2018 -43 Dec 13/2018
-10 Dec 13/2018 -44 Dec 13/2018
-11 Dec 13/2018 -45 Dec 13/2018
-12 Dec 13/2018 -46 Dec 13/2018
-13 Dec 13/2018 -47 Dec 13/2018
-14 Dec 13/2018 -48 May 16/2019
-15 Dec 13/2018 -49 May 16/2019
-16 Dec 13/2018 -50 May 16/2019

-17 Dec 13/2018
-18 Dec 13/2018
-19 Dec 13/2018
-20 Dec 13/2018
-21 Dec 13/2018
-22 Dec 13/2018
—23 Dec 13/2018
-24 Dec 13/2018
-25 Dec 13/2018
—26 Dec 13/2018
-27 Dec 13/2018
—28 Dec 13/2018
-29 Dec 13/2018
-30 Dec 13/2018
-31 Dec 13/2018
-32 Dec 13/2018
-33 Dec 13/2018
-34 Dec 13/2018

02-04 -1 Dec 13/2018
-2 Dec 13/2018
-3 Dec 13/2018
-4 Dec 13/2018
-5 Dec 13/2018
—6 Dec 13/2018
-7 Dec 13/2018
-8 Dec 13/2018
-9 Dec 13/2018
-10 Dec 13/2018
-11 Dec 13/2018
-12 Dec 13/2018
-13 Dec 13/2018
-14 Dec 13/2018
-15 Dec 13/2018
-16 Dec 13/2018
-17 Dec 13/2018
-18 Dec 13/2018

* The asterisk indicates pages changed, added or deleted.
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Page Date Page Date
~19  Dec 13/2018 -12  May 16/2019
20  Dec 13/2018 -13  May 16/2019
—21  Dec 13/2018 -14  May 16/2019
—22  Dec 13/2018 -15  May 16/2019
03-00 -1 Sep 23/2019 16 May 16/2019
-17  May 16/2019
-2 Sep 23/2019
-18  May 16/2019
-3 May 16/2019
19 May 16/2019
—4 * Sep23/2019
20 May 16/2019
—5 * Sep 23/2019
21 May 16/2019
-6 May 16/2019
22 May 16/2019
~7 * Sep23/2019
-23  May 16/2019
-8 * Sep 23/2019
—24  May 16/2019
-9 May 16/2019
—25  May 16/2019
~10  May 16/2019
26 May 16/2019
~11 * Sep 23/2019
12 * Sep 23/2019 —27  May 16/2019
- P 28  May 16/2019
03-01 -1 Dec 13/2018 29 May 16/2019
-2 Dec 13/2018 -30  May 16/2019
-3 May 16/2019 -31  May 16/2019
4 May 16/2019 -32  May 16/2019
-5 May 16/2019 -33 * Sep 23/2019
-6 May 16/2019 -34 * Sep 23/2019
03-02 -1 Dec13/2018 ~35 7 Sep 23/2019
-36 * Sep 23/2019
-2 Dec 13/2018 .
-37 * Sep 23/2019
-3 Dec 13/2018 X
-38 * Sep 23/2019
4 May 16/2019 X
-39 * Sep 23/2019
-5 May 16/2019 X
—40 * Sep 23/2019
-6 Dec 13/2018 X
~41 * Sep 23/2019
~7  Jul26/2019 .
—42 * Sep 23/2019
-8 May 16/2019 X
~43 * Sep 23/2019
-9 May 16/2019 X
—44 * Sep 23/2019
-10 May 16/2019 _45 * Sep 23/2019
-11  May 16/2019 P
* The asterisk indicates pages changed, added or deleted.
FCOM Vol. 1 Page 00-03-5

BD500-3AB48-32600-01 (309)
Print Date: 2019-12-04

Issue 013, Sep 23/2019



CS300

List of effective pages

Page Date Page Date

_46 * Sep 23/2019 ~4  Dec 13/2018
_47 * Sep 23/2019 5 Dec 13/2018
_48 * Sep 23/2019 6 Dec 13/2018
_49 * Sep 23/2019 ~7  Dec 13/2018
~50 * Sep 23/2019 ~8  Dec 13/2018
_51 * Sep 23/2019 ~9  Dec 13/2018
_52 * Sep 23/2019 ~10  Dec 13/2018
53 * Sep 23/2019 ~11  Dec 13/2018
_54 * Sep 23/2019 ~12  Dec 13/2018
=55 " Sep23/2019 | 45 oy Dec 13/2018

56 * Sep 23/2019
) —2  Dec 13/2018

_57 * Sep 23/2019
) -3 Dec 13/2018

58 * Sep 23/2019
) _4  Dec 13/2018

~59 * Sep 23/2019
\ -5 Dec 13/2018

—60 * Sep 23/2019
\ 6 Dec 13/2018

61 * Sep 23/2019
) _7  Dec 13/2018

62 * Sep 23/2019
\ -8 Dec 13/2018

63 * Sep 23/2019
\ ~9  Dec 13/2018

_64 * Sep 23/2019
N -10 Dec 13/2018

65 * Sep 23/2019
) ~11  Dec 13/2018

66 * Sep 23/2019
) _12  Dec 13/2018

_67 * Sep 23/2019
N -13 Dec 13/2018

68 * Sep 23/2019
* -14 Dec 13/2018

—69 * Sep 23/2019
) ~15  Dec 13/2018

_70 * Sep 23/2019
* -16 Dec 13/2018

_71 * Sep 23/2019
) _17  Dec 13/2018

_72 * Sep 23/2019
* -18 Dec 13/2018

_73 * Sep 23/2019
* -19 Dec 13/2018
~74 "~ Sep23/2019 20  Dec 13/2018

_75 * Sep 23/2019
76 * Sep23/2019 | 03-05 -1 Dec 13/2018
03-03 -1 Dec 13/2018 -2 Dec13/2018
-3 Dec 13/2018
-2 Dec13/2018 -4 Dec13/2018

~3  Dec 13/2018

* The asterisk indicates pages changed, added or deleted.
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Page Date Page Date
-5 Dec 13/2018 ~17 * Sep 23/2019
6 May 16/2019 ~18 * Sep 23/2019
~7  Dec13/2018 ~19 * Sep 23/2019
-8 May 16/2019 —20 * Sep 23/2019
~9  Dec13/2018 —21 * Sep 23/2019
~10  Dec 13/2018 —22 * Sep 23/2019
~11  May 16/2019 —23 * Sep 23/2019
~12 May 16/2019 —24 * Sep 23/2019
~13  May 16/2019 25 * Sep 23/2019
~14  May 16/2019 —26 * Sep 23/2019
~15  May 16/2019 27 * Sep 23/2019
~16  May 16/2019 —28 * Sep 23/2019
~17  May 16/2019 —29 * Sep 23/2019
~18  May 16/2019 ~30 * Sep 23/2019
~19  May 16/2019 ~31 * Sep 23/2019
20 May 16/2019 ~32 * Sep 23/2019
—21  May 16/2019 ~33 * Sep 23/2019
—22  May 16/2019 ~34 * Sep 23/2019
03-06 -1 Dec 13/2018 ~35 7 Sep 23/2019
~36 * Sep 23/2019
—2  Dec 13/2018 \
37 * Sep 23/2019
~3  Dec13/2018 \
38 * Sep 23/2019
4 Dec 13/2018 \
~39 * Sep 23/2019
-5 Dec 13/2018 \
~40 * Sep 23/2019
6 Dec 13/2018 \
—41 * Sep 23/2019
-7 Dec13/2018 42 * Sep 23/2019
~8  Dec 13/2018 b
9 Dec13/2018 | 04-00 -1  Dec 13/2018
~10  Dec 13/2018 —2  Dec13/2018
~11  Dec 13/2018 ~3  Dec13/2018
~12 Jul 26/2019 ~4  Dec13/2018
18 Dec132018 4 o0 61 1 Dec13/2018
~14 * Sep 23/2019
\ —2  Dec 13/2018
~15 " Sep23/2019 ~3  Dec 13/2018
~16 * Sep 23/2019

* The asterisk indicates pages changed, added or deleted.
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cssoo List of effective pages

Page Date Page Date
-4 Dec 13/2018 05-00 -1 May 16/2019
-5 Dec 13/2018 -2 Dec 13/2018
-6 Dec 13/2018 -3 May 16/2019
04-02 -1 Dec 13/2018 “4 Jul26/2019

-5 Jul 26/2019
-6 Jul 26/2019
-7 Jul 26/2019
-8 Jul 26/2019
-9 Jul 26/2019
-10  Jul 26/2019
=11 Jul 26/2019

-2 Dec 13/2018
-3 Dec 13/2018
-4 Dec 13/2018
-5 Dec 13/2018
—6 Dec 13/2018
-7 Dec 13/2018

8  Dec13/2018 _12  Jul 26/2019

9 Dec13/2018

13 Jul 26/2019
10 Dec 13/2018

14 Jul 26/2019
11 Dec 13/2018 .

_15 * Sep 23/2019
12 Dec 13/2018

16 Jul 26/2019
13 Dec 13/2018

_17  Jul 26/2019
14  Dec 13/2018

18 Jul 26/2019
15  Dec 13/2018 o e
16 Dec 13/2018

-20  Jul 26/2019
04-03 -1 Dec 13/2018
5 Dec 13/2018 05-01 -1 Dec 13/2018

2 May 16/2019
-3 Dec 13/2018 y

~3  May 16/2019
_4  Dec 13/2018

_4  May 16/2019
_5  Dec 13/2018

5  May 16/2019
6  Dec 13/2018

-6  Dec13/2018
_7  Dec 13/2018

—7  Dec 13/2018
-8  Dec 13/2018 & Do 132018
~9  Dec13/2018

o, Deetans
-11 Dec 13/2018

1 ey e
-13 Dec 13/2018

-14 Dec 13/2018

* The asterisk indicates pages changed, added or deleted.
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Page Date Page Date
05-02 -1 Jul 26/2019 -23 Dec 13/2018
-2 Jul 26/2019 -24 Dec 13/2018
-3 Jul 26/2019 -25 Dec 13/2018
-4 Jul 26/2019 -26 Dec 13/2018
-5 Dec 13/2018 -27 Dec 13/2018
-6 Jul 26/2019 -28 Dec 13/2018
-7 Dec 13/2018 -29 Dec 13/2018
-8 Dec 13/2018 -30 Dec 13/2018
-9 Dec 13/2018 =31 Dec 13/2018
-10 May 16/2019 -32 Dec 13/2018
-11 May 16/2019 -33 Dec 13/2018
-12 Dec 13/2018 -34 Dec 13/2018

-35  Dec 13/2018
-36  Dec 13/2018
-37  Dec 13/2018
-38  May 16/2019
-39 May 16/2019
~40  May 16/2019
-41  May 16/2019
-42  Dec 13/2018
-43  Dec 13/2018
-44  Dec 13/2018
-45  Dec 13/2018
~46  Dec 13/2018
-47  Dec 13/2018
-48  Dec 13/2018
~49  Dec 13/2018
-50  Dec 13/2018
-51  Dec 13/2018
-52  Dec 13/2018
-53  Dec 13/2018
—54  Dec 13/2018
-55  Dec 13/2018
-56  Dec 13/2018

05-03 1 May 16/2019
2 May 16/2019
-3 Dec 13/2018
—4  Dec 13/2018
-5 Dec 13/2018
—6  Dec 13/2018
~7  Dec 13/2018
-8 Dec 13/2018
~9  Dec 13/2018
~10  Dec 13/2018
~11  Dec 13/2018
~12  Dec 13/2018
~13  Dec 13/2018
~14  Dec 13/2018
~15  Dec 13/2018
~16  Dec 13/2018
~17  Dec 13/2018
~18  Dec 13/2018
~19  Dec 13/2018
—20  Dec 13/2018
—21  Dec 13/2018
—22  Dec 13/2018

* The asterisk indicates pages changed, added or deleted.
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List of effective pages

Page Date Page Date

57  May 16/2019 ~91  Dec 13/2018
58  May 16/2019 ~92  Dec 13/2018
~59  May 16/2019 ~93  Dec 13/2018
60  May 16/2019 ~94  Dec 13/2018
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Option list cs300

The option codes that follow appear adjacent to the applicable text.

Absence of an option code means that the data are applicable to all.

Option code Description

<Metric> ON A/C ALL
Metric

<21310001D> ON A/C ALL
Outflow valve — Muffler — Not installed

<23120003C> ON A/C 55058-55059
HF radio system — Dual installation

<23120005C> ON A/C 55060-55063, 55068, 55074, 55077, 55081, 55087, 55091
HF radio system — Single installation with dual HF
provisions

<23129001C> ON A/C ALL
Combined options: HF communication .23120001C> or
<23120003C> or <23120005C>

<23150004C> ON A/C 55058-55059

SATCOM Iridium system — Installed

I <23150006C>

ON A/C ALL
AFIRS™ [ridium SATCOM system — Installed
<23210004C> ON A/C ALL
SELCAL — Installed
<23220001C> ON A/C ALL
Flight deck printer
<23240001C> ON A/C ALL
CPDLC - Aeronautical Telecommunication Network (Link
2000+)
<23249001C> ON A/C ALL
Combined options: CPDLC _23240001C> or <23240002C>
<23410001D> ON A/C ALL
Ground headset connection — Single jack
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Option code Description
<23520024C> ON A/C ALL
Audio control panels — HF1 + HF2 + NAV3 + SATCOM +
dual ADF
<23520052C> ON A/C 55060-55063, 55068, 55074, 55077, 55081, 55087, 55091

Audio control panels — INOP decals — HF2

<23520054C> ON A/C 55058-55059
Audio control panels — INOP decals — SATCOM

<23529001C> ON A/C ALL
Combined options: Audio control panels — SATCOM

<23520023D> or <23520024C> or <23520054C>

<23730002C> ON A/C ALL
Flight deck door surveillance system — Flight displays only
<25150001C> ON A/C ALL
Pilot electrical foot warmers — Installed
<26240002C> ON A/C ALL
Cargo FIREX — 120 minute diversion capability
<31000008C> ON A/C ALL
Customized instrumentation — 8.33 kHz VHF tuning
<31100001D> ON A/C ALL
Overhead panel toggle switches — Activate downward
I [<31340001C> ON A/C ALL
I High load event indication function
<32510001D> ON A/C ALL
Nosewheel Steering (NWS) control for copilot — Not
installed
<33200010C> ON A/C ALL

Ordinance signs — WI-FI

<33201001D> ON A/C ALL
Cabin lighting — White wash lighting
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Option code Description

<34320001D> ON A/C ALL
Head-Up Display (HUD) system — Not installed

<34430001C> ON A/C ALL
TCAS - Dual directional antenna

<34521003C> ON A/C ALL
Dual Automatic Direction Finder (ADF) — Installed

<44301201C> ON A/C ALL
Ku-band connectivity system (Panasonic eXConnect®)

<44309210C> ON A/C ALL

Combined options: Ku-band connectivity .44300201C> or
<44300210C> or <44301201C> or <44301211C> or <44300202C> or
<44301202C> or <44300212C>

<44309212C> ON A/C ALL

Combined options: Ku-band connectivity — Panasonic
eXConnect® .44300201> or <44300202C> or <44301201C> or
<44301202C>

<52201001D> ON A/C ALL
Two overwing emergency exit doors

<72211001D> ON A/C ALL
Standard thrust rating - PW1521G-3
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A reference

to the service bulletins that follow appears above applicable

boxed text.
Service Description
bulletin P
There are no applicable service bulletins at this time.
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A reference to the modifications that follow appears above applicable boxed
text.

Modification Description

240006 ON A/C ALL
Electrical/towing service panel — Installed in production
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OVERVIEW

The Flight Crew Operating Manual (FCOM) is designed to provide the flight
crew with readily accessible operational information. For optimum utilization
of the manual, read this introduction carefully.

The purpose of the FCOM is to provide information regarding operational
procedures, performance and limitations:

e Standardize terminology and behavioral patterns,
e Provide rapid access to reference procedures, and

e Provide information on aircraft systems and operations that are
controlled and revised.

The FCOM is divided into two volumes, as follows:
¢ Volume 1 — System description, and
e Volume 2 — Limitations, procedures, and performance.

Throughout this manual, the experience of the typical crew is recognized
and, for this reason, basic systems are omitted. For example, the text is not
intended to teach the crew how to fly an aircraft, but to enable an
experienced crew to operate the aircraft safely and proficiently.

Specific items requiring emphasis are expanded upon and ranked in
increasing order of importance in the form of a NOTE, CAUTION or
WARNING.

NOTE

Expands on information that is considered essential to
emphasize. Information contained in notes may also be

safety related.

Provides information that may result in damage to
equipment if not followed.
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l WARNING|

Emphasizes information that may result in personal
injury or loss of life if not followed.

A. Volume 1 - System description

Volume 1 contains descriptive aircraft system information and is
presented by system name in alphabetical order.

Each chapter is subdivided into sections related to the subsystems of the
chapter. This information is flight crew oriented with the description
designed to support the procedures published in Volume 2.

Primary emphasis is on the end result of an operation of a control or unit,
or required operation by the crew, rather than a detailed description of
how the system operates.

Descriptive text is used to support the functional diagrams, but only when
necessary for complete understanding. The color amber is used to
describe all crew indications that are displayed in various shades of
yellow. Functional diagrams are used to show what happens when a
control is actuated rather than to illustrate how the system works. When
used, the diagram illustrates an operational condition that will be
meaningful to the flight crew.

This document uses the action select or press to describe the
manipulation of controls.

Select is used when it is necessary to move, turn, or choose the controls
that follow:

e Hard switches,

e Levers,

e Control cursor line items, and
o Soft tile switches.

Press is used when it is necessary to put pressure on hard switches.
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List of chapters

Chapter 1 — General information: Change record, volume description,
pagination, option codes, units of measure, reference tables, and
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Chapter 2 — Air conditioning, bleed air and pressurization
Chapter 3 — Auto flight

Chapter 4 — Auxiliary Power Unit

Chapter 5 — Communication

Chapter 6 — Doors
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Chapter 8 — Electronic display

Chapter 9 — Fire and overheat protection
Chapter 10 — Flight controls

Chapter 11 — Fuel

Chapter 12 — Hydraulic

Chapter 13 — Ice and rain protection

Chapter 14 — Landing gear

Chapter 15 — Lights

Chapter 16 — Navigation

Chapter 17 — Oxygen and emergency equipment
Chapter 18 — Power plant

Chapter 19 — Recording

Chapter 20 — Water and waste

Chapter 21 — Electronic checklist

Chapter 22 — Flight management system
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Chapter 24 — Head-Up guidance system (Optional)

B. Volume 2 - Limitations, procedures, and performance

Refer to Volume 2 — Introduction.

C. Pagination

Each chapter of Volume 1 and Volume 2 of the Flight Crew Operating
Manual is subdivided into sections categorized by the subject or type of
material presented (refer to Figure 01-01-1).

This permits issuance of small blocks of revision pages without
renumbering and reprinting complete sections of the manual.

Volume 1 and Volume 2 are paginated with a Volume
Chapter/Section/Page numbering system.

Additional identification data in the margin of the page includes the date
of issue or revision printed below the page number and the chapter title
and subject in the page header.

Blank pages that must be arranged as facing pages at the end of a
section are defined by “This Page Intentionally Left Blank”. In the List of
Effective Pages, these blank pages are included in the total page count
of each affected chapter.

CHAPTER PAGE NUMBER

01-03-1

e

SECTION WITHIN CHAPTER

Pagination
Figure 01-01-1
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D. Airworthiness authority codes

Applicable pages of this manual contain Airworthiness authority codes
adjacent to the applicable text when a specific paragraph, procedure or
illustration is unique to the specified Authority. Example: <TC>, <FAA>,
<EASA>, etc.

E. Revision system

Revisions to this manual are issued when necessary and are humbered
consecutively. Each revision must be inserted immediately and entered
in the change record.

Alterations made during the revision cycles are identified by a strong
vertical line (revision bar), except when an entire chapter or section is
revised. In this case, the reason for revision is given in the change
record.

F. Option codes

A complete list of applicable option codes is available in section 00-04,
at the beginning of this manual.

Option codes appear adjacent to the applicable text, to indicate an
optional configuration component.

Absence of an option code means that the data are applicable to all.

G. Service bulletins

A complete list of applicable service bulletins is available in section
00-05, at the beginning of this manual.

A reference to a service bulletin condition appears above applicable
boxed text. A Pre-SB condition is applicable to aircraft that have not
incorporated the service bulletin. A Post—SB condition is applicable to
aircraft that have incorporated the service bulletin.
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H. Modifications

A complete list of applicable modifications is available in section 00-06,
at the beginning of this manual.

A reference to a modification appears above applicable boxed text.
These modifications are incorporated in production and do not require a
service bulletin.

ABBREVIATIONS

The abbreviations that follow are found throughout the manual. Some
abbreviations can also appear in lowercase letters. Abbreviations that have
very limited usage are explained in the chapters where they are used.

A
A/C Air-Conditioning, Aircraft
A/ICE Anti-lce
AAE Above Aerodrome Elevation
ABS Absolute altitude
AC Advisory Circular, Alternating Current
ACARS Aircraft Communications Addressing and Reporting
System
ACC Active Clearance Control
ACMF Aircraft Condition Monitoring Function
ACMP Alternating Current Motor Pump (electric pump)
ACP Audio Control Panel
ADC Air Data Computer
ADF Automatic Direction Finder
ADI Attitude Direction Indicator
ADRF Aircraft Data Recording Function
ADS Air Data System, Automatic Dependent Surveillance
ADS-B Automatic Dependent Surveillance Broadcast
ADS-C Automatic Dependent Surveillance Contract
ADSP Air Data System Probe
Page 01-01-6 FCOM Vol. 1
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AEO
AFCS
AFCU
AFIRS™
AFM
AFN
AGB
AGCU
AGL
Ah
AHMS
AID
AIL
AIM
AIS
ALT
ALT CAP
ALTN
ALTS
AM
AME
AMM
AMP
ANSP
AOA
AOC

All Engines Operating

Automatic Flight Control System
Alternate Flight Control Unit
Automated Flight Information Reporting System
Airplane Flight Manual

ATS Facilities Notifications

Angle Gearbox

APU Generator Control Unit

Above Ground Level

Ampere-hour

Aircraft Health Management System
Aircraft Interface Device

Aileron

Align-In-Motion

Aircraft Information Server
Altimeter, Altitude, Altitude Hold (PFD/FD)
Altitude Capture

Alternate

Altitude Selected

Amplitude Modulation

Amplitude Modulation Equivalent
Airport Moving Map

Aircraft Maintenance Publication

Air Navigation Service Provider
Angle Of Attack

Aeronautical Operational Control, Air/Qil Cooler, Airline
Operational Communication or Airline Operations
Center

AOHE Air/Oil Heat Exchanger

AP Autopilot

A/P DISC PTY Autopilot Disconnect Priority
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APM Aircraft Personality Module
APPR Approach
APR Automatic Power Reserve
APU Auxiliary Power Unit
APV Approach Procedure with Vertical Guidance
ARINC Aeronautical Radio Incorporated
ARP Airport Reference Point
ARR Arrival
ARTCC Airport or Air Route Traffic Control Center
ASA Approach Status Annunciator
ASDA Accelerate-Stop Distance Available
AT Autothrottle
AT Autothrottle
ATC Air Traffic Control
ATIS Automatic Terminal Information System
ATM Air Traffic Management
ATS Air Turbine Starter, Air Traffic Services
AUTO Automatic
AVAIL Available
AVIO Avionic
B
BALODS Bleed Air Leak and Overheat Detection System
BARO Barometric
BATT Battery
BAV Buffer Air Valve
BDCU Brake Data Concentration Unit
BGM Boarding Music
BIT Built-In-Test
BOC Bottom Of Climb
BPCU Bus Power Control Unit
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BRG Bearing
BRT Bright, Brightness
BTL Bottle
BTMS Brake Temperature Monitoring System
BTS Bleed Temperature Sensor
C
CAB Cabin
CAB ALT Cabin Altitude
CAFM Computerized Airplane Flight Manual
CAl Cowl Anti-Ice
CAIS Cowl Anti-Ice System
CAIT Cowl Anti-Ice Temperature Sensor
CAIV Cowl Anti-Ice Valve
CAS Crew Alerting System, Calibrated Airspeed
CB Circuit Breaker
cBv Cross-Bleed Valve
CCP Cursor Control Panel
CCuU Camera Control Unit
CDA Current Data Authority
CDC Control and Distribution Cabinet
CFIT Controlled Flight Into Terrain
CG Center of Gravity
CHKL Checklist
CIFP Computerized In-Flight Planning
CKPT Cockpit
CLB Climb
CLSD Closed
CMS Cabin Management System
CMU Communication Management Unit
CNCL Cancel
FCOM Vol. 1 Page 01-01-9
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CNS Communication, Navigation and Surveillance
COM Communication
CONFIG Configuration
CPD Circuit Protection Device
CPDLC Controller—Pilot Data Link Communication
CPLT Copilot
CRT Cathode Ray Tube
CSD Customer System Display
CSS Constant Speed Segment
CT Crew Terminal
CTL Countertop Light
CTP Control Tuning Panel
CTRL Control
cTWLU Cellular Terminal Wireless LAN Unit
CVR Cockpit Voice Recorder
CWLU Crew Wireless LAN Unit
D
DA Decision Altitude
DBASE Database
DC Direct Current
DCL Departure Clearance
DDC Digital Departure Clearances
DCS Data Concentrator System
DCU Data Concentrator Unit
DDG Dispatch Deviation Guide
DEP Departure
DEST Destination
DET Detection
DH Decision Height
DIFF Differential
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DIR Direct
DISC Disconnect
DIST Distance
DLIC Data Link Initiation Capability
DLK Data Link
DMC DCU Module Cabinet
DME Distance Measuring Equipment
DN Down
DPLY Deploy
DR Dead Reckoning
DSK Double Stack Knob
DSP Data Link Service Provider
DSPL Display
DTG Distance to Go
DTK Desired Track
DU Display Unit
E
EAS Equivalent Airspeed
EASA European Aviation Safety Agency (EU)
ECB Electronic Circuit Breaker
ECDU Emulated Control Display Unit
ECL Electronic Checklist
ECS Environmental Control System
ECU Electronic Control Unit, External Compensation Unit
EDM Emergency Descent Mode
EDP Engine Driven Pump
EDU Electronic Display Unit
EEC Electronic Engine Control
EFB Electronic Flight Bag
EFCS Electrical Flight Control System
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EFIS Electronic Flight Instrument System
EGPWS Enhanced Ground Proximity Warning System
EGNOS European Geostationary Navigation Overlay Service
EGT Exhaust Gas Temperature (°C)
EICAS Engine Indication and Crew Alerting System
ELEV Elevator, Elevation
ELT Emergency Locator Transmitter
EMA Electromechanical Actuator
EMAC Electric Motor Actuator Controller
EMCU Electric Motor Control Unit
EMER Emergency
EMPC Emergency Power Control
EMU Expansion Module Unit
ENG Engine
ENS Ethernet Network Switch
EPC Electrical Power Center
EPGDS Electrical Power Generation and Distribution System
EPSU Emergency Power Supply Unit
EPU Estimated Position of Uncertainty
EQUIP Equipment
ESS Essential
ETA Estimated Time of Arrival
ETE Estimated Time En route
ETP Equal Time Point
EVAC Evacuation
EVS Enhanced Vision System
EXT Exterior
F
FA Flight Attendant
FAA Federal Aviation Administration (USA)
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FACF Final Approach Course Fix

FADEC Full Authority Digital Engine Controller
FANS Future Air Navigation System

FAV Fan Air Valve

FBW Fly-By-Wire

FBWPC Fly-By-Wire Power Converter

FCC Flight Control Computer

FCOM Flight Crew Operating Manual

FCP Flight Control Panel

FCU Flight Control Unit

FD Flight Director

FD/AT Flight Director/Alternate

FDAU Flight Data Acquisition Unit

FDDSS Flight Deck Door Surveillance System
FDE Flight Deck Effect

FDGS Fan Drive Gear System

FDR Flight Data Recorder

FDS Flight Display System

FDRAS Flight Deck Remote Access System
FF Fuel Flow

FG Flight Guidance

FIDEX Fire Detection and Extinguishing

FIR Flight Information Region

FIREX Fire Extinguishing System

FL Flight Level

FLC Flight Level Change

FLEX Reduced takeoff thrust

FLT Flight

FMA Flight Mode Annunciator

FMS Flight Management System

FOB Fuel On Board
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FOHE Fuel/Qil Heat Exchanger
FPA Flight Path Angle
FO First Officer
FOHE Fuel/Oil Heat Exchanger
FPLN Flight Plan
FPV Flight Path Vector
fpm Foot (feet) per minute
FQC Fuel Quantity Computer
FSB Fasten Seat Belt
ft Foot (feet)
FTIS Fuel Tank Inerting System
FWD Forward
FWSOV Firewall Shutoff Valve
G
G Force of gravity
GA Go-Around
GAGAN GPS Aided Geo-Augmented Navigation
GCS Ground Clutter Suppression
GCU Generator Control Unit
GEN Generator
GFP Graphical Flight Planning
GLD Ground Lift Dumping
GND Ground
GNSS Global Navigation Satellite System
GOLD Global Operational Data Link Document
GP Glide Path
GPU Ground Power Unit
GPM Gallon Per Minute
GPS Global Positioning System
GPWS Ground Proximity Warning System
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GS Glideslope, Ground Speed, Ground Spoiler
GSE Ground Support Equipment
GTF Geared Turbofan
GW Gross Weight
GWX Graphical Weather
H
H STAB Horizontal Stabilizer
HAAO High Altitude Airfield Operations
HAP High Angle-of-attack Protection
HCU Hydraulic Control Unit
HDG Heading
HF High Frequency
HI High
HLEIF High Load Event Indication Function
HMU Health management Unit
hPa, HPA Hectopascal
HPC High Pressure Compressor
HPGC High Pressure Ground Connection
HPL Horizontal Protection Level
HPT High Pressure Turbine
HPV High Pressure Valve
HRD High Rate Discharge
HSI Horizontal Situation Indicator
HSTA Horizontal Stabilizer Trim Actuator
HSTAB Horizontal Stabilizer
HUD Head-Up Display
HYD Hydraulic
Hz Hertz
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IAF
IAMS
IAP
IAS
IASC

IBIT
ICAO
ICT
IDENT
IFEC
IFIS
IFMS
IFPC
IFR
IGV
[IM
ILS
IMAS
IMC
IMS
INBD
in., IN
inHg
INHIB
INIT
INT
I/O
IPC

Initial Approach Fix

Integrated Air Management System
Instrument Approach Procedure
Indicated Airspeed

Integrated Air System Controller
Inboard

Initiated Built-In-Test

International Civil Aviation Organization
Installation Configuration Table
Identification

In Flight Entertainment and Connectivity
Integrated Flight Information System
Integrated Flight Management System
Integrated Fuel Pump and Control
Instrument Flight Rules

Inlet Guide Vane

Inceptor Interface Module

Instrument Landing System (LOC and GS)
Information Modular Avionic System
Instrument Meteorological Conditions
Information Management System
Inboard

Inch

Inches of mercury

Inhibit

Initiate, Initialize, Initialization

Intercom

Input / Output

Integrated Processing Cabinet
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IPCV Intermediate Pressure Check Valve
IPS Integrated Processing System
IRS Inertial Reference System
IRU Inertial Reference Unit
ISA International Standard Atmospheric conditions
ISI Integrated Standby Instrument
ISPC In-Seat Power Controller
ITT Inter Turbine Temperature
ITU International Telecommunication Union
J
JOSV Journal QOil Shuttle Valve
K
KANDU Ku-band Aircraft Networking Data Unit
kg Kilogram(s)
KIAS Knots Indicated Airspeed
KPH Kilograms Per Hour
KRFU Ku-band Radio Frequency Unit
KT Knot(s)
kt Knot(s)
kVA Kilovolt-ampere(s)
L
L Left
L Liter(s)
L-R Left and Right
LAN Local Area Network
LAV Lavatory
Ib Pound(s)
Ibf Pound-force
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LCD Liquid Crystal Display
LDG Landing
LDG ELEV Landing Elevation
LED Light-Emitting Diode
LGSCU Landing Gear Steering Control Unit
LH Left Hand
LIM Limit
LNAV Lateral Navigation
LO Low
LOA Letter Of Authorization
LOC Localizer
LPC Low Pressure Compressor
LPGC Low Pressure Ground Connection
LPT Low Pressure Turbine
LPV Localizer Performance with Vertical Guidance
LRCS Long Range Communication System
LRD Low Rate Discharge
LRU Line Replaceable Unit
LSB Lower Sideband
LSK Line Select Key
LTS Lights
LV Lower sideband Voice
LVL Level
LVTO Low Visibility Takeoff
LW Landing Weight
LWD Left Wing Down
LWR Lower
M
m Meter
M Mach number
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M, Indicated Mach Number

Mt True Mach Number

MAA Missed Approach Altitude

MAN Manual

MAR Maritime

MAX Maximum

MB Marker Beacon

MCE Motor Control Electronics

MCL Maximum Climb Thrust

MCT Maximum Continuous Thrust

MDA Minimum Descent Altitude

MED Medium

MFD Multifunction Display(s)

MFP Multifunction Probe(s)

MFS Multifunction Spoiler(s)

MFW Multifunction Window, Minumum Fuel Weight

MGB Main Gearbox

MIC Microphone

MISALIGN Misalignment

MISCONFIG Misconfiguration

MKP Multifunction Keyboard Panel

MLG Main Landing Gear

MLW Maximum Landing Weight

MMEL Master Minimum Equipment List

MRW Maximum Ramp Weight

MSAS Multifunctional Transport Satellite (MTSAT) Satellite
Augmentation System

MSG Message

MSL Mean Sea Level

MTO Maximum Takeoff

MTSAT Multifunctional Transport Satellite
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MTOW
MZFW

%
°C
°F
AP

NPV

NORM
NWS

Maximum Takeoff Weight
Maximum Zero Fuel Weight

Miscellaneous

Percent

Degree(s) Celsius
Degree(s) Fahrenheit
Pressure differential

N

Normal

Not Applicable

Low pressure rotor speed
High pressure rotor speed

Noise Abatement Departure Procedure

North Atlantic
Navigation

Nose Down

Next Data Authority
Nitrogen-Enriched Air
Nickel Cadmium
Nose Landing Gear
Nautical Miles
Number
Non-Precision Approach
Nose Up

Normal

Nosewheel Steering
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o
OAT Outside Air Temperature
OB Outboard
OCM Oil Control Module
ODL Onboard Data Loader
ODM Oil Debris Monitoring
OoDU Oxygen Dispensing Unit
OEl One Engine Inoperative
OELT Opposite Engine Low Thrust
OFV Outflow Valve
OLD Operational Landing Distance
OMS Onboard Maintenance System
OOHE Oil/Oil Heat Exchanger
000l Out-Off-On-In
OPU Overvoltage Protection Unit
ORT Owner Requirements Table
oT Other Traffic
OVHT Overheat
OVLY Overlay
OVRD Override
OWE Operating Weight Empty
OXY Oxygen
P
P/N Part Number
PA Passenger Address, Precision Approach
PAC Path Attenuation Correction
PARK Parking
PAX Passenger
PBA Pushbutton Annunciator
PBE Protective Breathing Equipment
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PCE Pre-Cooler Exhaust

PCU Power Control Unit

PDU Power Drive Unit

PED Personal Electronic Device

PEV Pressure Equalization Valve

PERF Performance

PF Pilot Flying

PFCC Primary Flight Control Computer

PFCS Primary Flight Control System

PFD Primary Flight Display

PHMU Prognostics and Health Monitoring Unit
PIC Pilot-in-Command

PLT Pilot

PM Pilot Monitoring

PMAG Permanent Magnet Alternator/Generator
PMG Permanent Magnet Generator

POS Position

PPH Pounds Per Hour

PRAM Pre Recorded Announcement and Music
PRESS Pressure

PRSOV Pressure Regulating Shutoff Valves
PSA Print Server Application

PSA Preselected Altitude

psi Pound(s) per Square Inch

psi-A Pound(s) per Square Inch - Absolute
psid Pound(s) per Square Inch Differential
psig Pound(s) per Square Inch Gauge

PSTN Public Switched Telephone Network
PSU Passenger Service Unit

PT Proximate Traffic

PTM Pitch Target Marker
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PTT Push-To-Talk
PTU Power Transfer Unit
PV Priority Valve
PWR Power
Q
QAK Quick Access Key
QNH Barometric pressure adjusted to sea level
QRH Quick Reference Handbook
QTY Quantity
R
R Right
RA Radio Altitude, Resolution Advisory
RAD ALT Radio Altimeter
RAIM Receiver Autonomous Integrity Monitoring
RAT Ram Air Turbine
RCL Recall
RECIRC Recirculation
REF Reference
REL Relative Altitude
REQ Required
RET Retract
REU Remote Electronics Unit
REV Reversion
RF Radio Frequency, Radius-to-Fix
RGC Ram Air Turbine Generator Control
RIU Radio Interface Unit
RNG Required Navigation Performance
rpm Revolutions Per Minute
RSP Reversion Switch Panel
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RT Receiver-Transmitter
RTD Resistance Temperature Device
RTE Route
RTO Rejected Takeoff
RTSA Radio Tuning System Application
RUD Rudder
RVSM Reduced Vertical Separation Minimum
RWD Right Wing Down
RwWY Runway
S
SA Stationary Alignment
SAT Static Air Temperature
SATCOM Satellite Communication
SAV Starter Air Valve
SBAS Satellite Based Augmentation System
SBD Short Burst Data
SCDA Stabilized Constant Descent Angle
SCM SDU Configuration Module
SDU Satellite Data Unit
SEL Select
SELCAL Selective Calling
SEQ Sequence
SERV Service
SFECU Slat Flap Electronic Control Unit
SFX Secure File Exchange
SHX Skin Heat-Exchanger
SIM Subscriber Identification Module
SLIPCOMP Sideslip Compensation
SLOP Strategic Lateral Offset Procedures
SLS Sea Level Standard
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SMS Surface Management System

SOV Shutoff Valve

SPD Airspeed control, Speed

SPED Speed

SPKR Speaker

SPLRS Spoilers

SQ Squelch

SRC Source

SSEC Static Source Error Connection

SSC Side Stick Controller

SSPC Solid State Power Controller

STAB Stabilizer

STAR Standard Time Arrival Route

STBY Standby

STD Standard

SYN Synoptic page

T

TA Traffic Advisory

TAPRV Trim Air Pressure-Regulating Valve

TAS True Airspeed

TASOV Trim Air Shutoff Valve

TAT Total Air Temperature

TAWS Terrain Awareness and Warning System

TC Transport Canada

TCAS Traffic Alert and Collision Avoidance System

TCB Thermal Circuit Breaker

TCF Terrain Clearance Floor

TEMP Temperature

TERR Terrain

TEW True Empty Weight
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TFC Traffic

TGL Temporary Guidance Leaflet

TIC Turbine Intermediate Case

TLA Thrust Lever Angle

TLAF Takeoff and Landing Awareness Function

TO Takeoff

TOC Top Of Climb

TOD Top Of Descent

TODA Takeoff Distance Available

TOGA Takeoff/Go-Around

TORA Takeoff Run Available

TOW Takeoff Weight

TQA Throttle Quadrant Assembly

TRor T/R Thrust Reverser

TRV Thrust Reference Value

TRU Transformer Rectifier Unit

TSE Total System Error

TSS Traffic Surveillance System

TURB Turbulence

TX Transmitter, Transmission

TXFR Transfer

U

UBMF Usage Based Monitoring Function

ULB Underwater Locating Beacon

UPR Upper

uSB Universal Serial Bus, Upper Sideband

uUTC Universal Time Coordinate

UTIL Utility

U.S. gal United States gallon(s)

USPD Under-speed

Page 01-01-26 FCOM Vol. 1
I i1ssue 013, Sep 23/2019 BD500-3AB48-32600-01 (309)

Print Date: 2019-12-04



GENERAL INFORMATION
Introduction CS300

uv

VimBE
Vimca

\

Vaogas
V2Go-AROUND
Va

Ultra Violet, Upper Sideband Voice

\'

Vertical Stabilizer

Vertical speed

VspeeD

Take-off decision speed

Maximum V, for brake energy

Maximum V1 limited by control on the ground
Take-off safety speed

Approach climb speed

Design maneuvering speed

Vac Approach/climb speed

Vaoa Vane Angle-Of-Attack speed

VEeg Critical engine failure speed

VENR Climb speed during the enroute phase for one engine

inoperative

VEE Maximum flap extended speed

VET0 Final take-off speed

VGa Climb speed for all engines go-around

Vic Climb speed during the landing climb

VLE Maximum landing gear extended speed

Vio Maximum landing gear operating speed

Vv Minimum control speed

Vmca Minimum control speed, air

Vmvca Minimum control speed, ground

VmecL Minimum control speed, landing

Vvo Maximum operating speed (in knots)

Vmo/Muo Maximum operating speed / Mach number

VR Rotation speed
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VREF Landing reference speed

Vs Stalling speed

Vsig Reference stall speed based on 1.0 g criteria
VsRr Reference stall speed

VAC Volts, Alternating Current

VAFN Variable Area Fan Nozzle

VALT VNAV altitude hold

VALTS Vertical Navigation — Altitude preselect mode
VALTV Vertical Navigation — Altitude

VvDC Volts, Direct Current

VDL VHF Digital Link

VFR Visual Flight Rules

VFG Variable Frequency Generator

VFPA Vertical Navigation — Flight Path Angle mode
VFLC Vertical Navigation — Flight Level Change mode
VGA VNAV Go-Around

VGP Vertical Navigation — Glide Path mode

VHF Very High Frequency

VIGV Variable Inlet Guide Vane

VLV Valve

VMC Visual Meteorological Conditions

VNAV Vertical Navigation

VNAV Vertical Navigation — Flight Management System
VOC Volatile Organic Compound

VOR VHF Omnidirectional Range

VPATH Vertical Navigation — Path

VSD Vertical Situation Display

VSI Vertical Speed Indicator

VSPDS VSPEED

VTO VNAYV Takeoff

VTU Video Transmission Unit

FCOM Vol. 1
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VVS Vertical Navigation — Vertical Speed mode
w
WAAS Wide Area Augmentation System
WAI Wing Anti-Ice
WAIS Wing Anti-lce System
WAIT Wing Anti-lce Temperature
WAITS Wing Anti-lce Temperature Sensor
WAIV Wing Anti-Ice Valve
WLAN Wireless Local Area Network
WBM Weight and Balance Manual
WDW Window
WINDSHLD Windshield
WIPC Window Ice Protection Controller
wOow Weight-On-Wheels
WOFFW Weight-Off-Wheels
WSHLD Windshield
WSHR Windshear
WWSC Water Waste System Controller
WX Weather
WXR Weather Radar System
X
XBLEED Cross bleed
XFR Transfer
XPDR Transponder
Y
YD Yaw Damper
Y/D Yaw Damper
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Z
ZFW Zero Fuel Weight
ZULU Universal Coordinated Time

MEASUREMENTS
A. ICAO standards
Units of measurement

The aircraft displays units that conform to ICAO standards. Weight and
barometric pressure are expressed in accordance with either the
International System of Units (SI) or the British Engineering System of
Units (B.E.S.).

ICAO standards

e Distance: Nautical Miles (nm),

e Speed: Knots (kt),

e Altitude, elevation and height: Feet (ft), Meter (m),
e Time: Day, Hour, Minute, Second (d, h, min, s),

o Temperature: Degree Celsius (°C),

e Electric current: Ampere (A),

e \Voltage: Volts (V), Volts DC (VDC), Volts AC (VAC),
Kilovolt-ampere(s) kVA,

e Frequency: Hertz (Hz),

¢ Noise level: Decibel (dB),

e Static pressure: Pascal (Pa), and

e Volume: Liter (L).

Sl units used in «metric» aircraft

e Altitude, elevation and height: Meter (m),
o Vertical speed: Meter per minute (m/min),

e Weight: Kilogram (kg),
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e Barometric pressure: Hectopascal (hPa) and

e Pressure: Kilopascal (kPa).

B.E.S. units used in «imperial» aircraft

o Altitude, elevation, height and vertical speed: Feet (ft),
e \Vertical speed: Feet per minute (f/min),

e Weight: Pounds (Ib),

e Barometric pressure: Inches of mercury (in. Hg), and

e Pressure: Pound per square inch (psi).

B. Conversion factors

Conversion factors
Multiply By To obtain | Multiply By To obtain

cm 0.3937 in. in. 2.54 cm

cm? 0.155 in2 in2 6.452 cm?

cm3 0.061 in3 in3 16.387 cms3

m 3.281 ft ft 0.348 m

m2 10.76 ft2 ft2 0.0929 m2

m3 35.3115 ft3 ft3 0.0283 m3

kt 1.151 mph mile 5280 ft

nm 1.151 mile mile 0.869 nm

km 0.6214 mile mile 1.609 km

km 0.54 nm nm 1.852 km

km/h 0.54 kt kt 1.852 km/h

km/h 0.6214 mph mph 1.609 km/h

kg 2.205 Ib lb 0.45 kg

L 0.2642 Gal (U.S.) |Gal (U.S.) [3.785 L
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Conversion factors
Multiply By To obtain | Multiply By To obtain
L 0.22 Gal (Imp) |Gal (Imp) [4.546 L
Gal (U.S.) |0.8327 Gal (Imp) |Gal (Imp) [1.201 Gal (U.S))
kPa 0.145 psi psi 6.895 kPa

C. Barometric pressure conversion

The barometric pressure conversions are shown in
Figure 01-01-2.
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hPa 0 1 2 3 4 5 6 7 8 9
Inches of Mercury (In Hg)
940 27.76 27.79 27.82 27.85 27.88 27.91 27.94 27.96 27.99 28.02
950 28.05 28.08 28.11 28.14 28.17 28.20 28.23 28.26 28.29 28.32
960 28.05 28.38 28.41 28.44 28.47 28.50 28.53 28.56 28.58 28.61
970 28.64 28.67 28.70 28.73 28.76 28.79 28.82 28.85 28.88 28.91
980 28.94 28.97 29.00 29.03 29.06 29.09 29.12 29.15 29.18 29.20
990 29.23 29.26 29.29 29.32 29.35 29.38 29.41 29.44 29.47 29.50
1000 29.53 29.56 29.59 29.62 29.65 29.68 29.71 29.74 29.77 29.80
1010 29.83 29.85 29.88 29.91 29.94 29.97 30.00 30.03 30.06 30.09
1020 30.12 30.15 30.18 30.21 30.24 30.27 30.30 30.33 30.36 30.39
1030 30.42 30.45 30.47 30.50 30.53 30.56 30.59 30.62 30.65 30.68
1040 30.71 30.74 30.77 30.80 30.83 30.86 30.89 30.92 30.95 30.98
1050 31.01 31.04 31.07 31.09 31.12 31.15 31.18 31.21 31.24 31.27
Barometric Pressure Conversion
Figure 01-01-2
D. Altitude ISA temperature conversion
The altitude [ISA temperature conversions are shown in

Figure 01-01-3.

°C to °F:(°C x 9/5) + 32 = °F
°F t0 °C:(°F - 32) x 5/9 = °C
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Alt. ISA -30C ISA -20C ISA -10C ISA ISA +10C ISA +20C ISA +30C

ft. C F C F C F C F C F C F C F

0 |[-15.0 50| -5.0| 23.0f 50| 410 150 59.0| 25.0 | 77.0| 35.0 | 95.0 | 45.0 [ 113.0
1000 | -17.0 14| -70| 194 3.0 374 13.0| 554 | 23.0| 73.4| 33.0 | 91.4 | 43.0 |109.4
2000 |-189 | -21| -89| 159 1.1 | 339 11.1| 519 211| 69.9| 31.1 | 87.9| 41.1 [105.9
3000 |-209 | -5.7|-10.9| 123] -09| 30.3| 9.1 483| 19.1| 66.3| 29.1 | 84.3 | 39.1|102.3
4000 | -22.9 | -9.3|-12.9 8.7] 29| 26.7 A 447|171 | 62.7| 271 | 80.7 | 37.1| 98.7
5000 | -24.9 | -12.8] -14.9 52| 49| 232 41.2] 151 | 59.2| 251 | 77.2| 351 | 95.2

71
5.1
6000 | -26.9 | -16.4| -16.9 16/ 69| 196| 3.1 | 376 13.1| 556 23.1| 736 33.1 | 91.6
1.1
0.8

7000 | -28.9 | -20.0| -18.9| -2.0| -89 | 16.0| 1.1 34.0| 11.1| 52.0| 21.1| 70.0| 31.1 | 88.0
8000 | -30.8 | -23.5| -20.8 | -5.5|-10.8 | 125| -0.8| 305| 92| 485| 19.2| 665 29.2 | 84.5
9000 | -32.8 | -27.1| -22.8 | -9.1|-128| 89| -2.8| 26.9| 7.2| 449| 172 | 629 272 | 80.9
10000 -34.8 | -30.7] -24.8| -12.7) -14.8| 53| 48| 233| 52| 41.3] 152 59.3] 25.2 | 77.3
11000| -36.8 | -34.2| -26.8 | -16.2|-16.8| 18| 68| 198| 32| 37.8] 13.2| 55.8 | 23.2| 73.8
12000| -38.8 | -37.8| -28.8 | -19.8[-18.8 | -1.8| -88| 162| 12| 34.2| 11.2| 522 21.2| 702
13000 -40.8 | -41.4| -30.8 | -23.4|-20.8 | -54|-108| 126| -0.8| 306| 9.2| 486] 19.2| 66.6
14000( -42.7 | -44.9] -32.7 | -26.9|-22.7 | -89|-127| 91| 27| 271| 73| 45.1] 17.3| 63.1
15000 -44.7 | -48.5| -34.7 | -30.5) -24.7 | -12.5| -14.7| 55| 47| 235]| 53| 41.5] 153 ] 595
16000| -46.7 | -52.1| -36.7 | -34.1] -26.7 | 161 | -16.7 | 19| 6.7| 19.9| 33| 37.9] 13.3| 559
17000| -48.6 | -55.6] -38.6 | -37.6] -28.6 | -19.6 | -18.6 | -1.6| -86| 16.4| 14| 344| 114 524
18000 -50.7 | -59.2| -40.7 | -41.2] -30.7 | -23.2| -20.7 | -5.2|-10.7 | 12.8| -0.7 | 30.8| 9.3| 488
19000| -52.7 | -62.8| -42.7 | -44.8 -32.7 | -26.8 | -22.7 | -8.8|-127| 92| 27| 272| 73| 452
20000] -54.6 | -66.3| -44.6 | -48.3| -34.6 | -30.3| -24.6 | -12.3]| 146 | 57| 46| 237 54| 417
21000| -56.6 | -69.9] -46.6 | -51.9| -36.6 | -33.0 | -26.6 | -159| 166 | 2.1| 66| 201| 34| 38.1
22000| -58.6 | -73.5| -48.6 | -55.5|-38.6 | -37.5|-28.6 | -195|-186 | -1.5| -86| 165 14| 345
23000| -60.5 | -77.0| -50.5 | -59.0| -40.5 | -41.0 | -30.5 | -23.0| 205 | -5.0|-105| 13.0| -05| 31.0
24000| -62.5 | -80.6| -52.5 | -62.6|-42.5 | -44.6 | -325 | 266 | -22.5 | -8.6|-125| 91| 25| 274
25000] -64.5 | -84.2| -54.5 | -66.2| -44.5 | -48.2| -34.5 | -30.2| -24.5 | -12.2|-145| 58| -45| 238
26000[ -66.5 | -87.7| -56.5 | -69.7| -46.5 | 51.7 | -36.5 | -33.7 | -26.5 | -15.7 | -165 | 23| 65| 20.3
27000| -68.5 | -91.3| -58.5 | -73.3| -48.5 | -55.3 | -38.5 | -37.3| -28.5 | -19.3 | -185 | 13| -85 167
28000| -70.5 | -94.9| -60.5 | -76.9| -50.5 | -58.9 | -40.5 | -40.9 | -30.5 | -22.9 | 205 | -4.9-105| 13.1
29000| -72.4 | -98.4| -62.4 | -80.4| -52.4 | -62.4 | -42.4 | -44.4| 324 | 264|224 | -84|-124| 96
30000] -74.4 |-102.0| -64.4 | -84.0] -54.4 | -66.0 | -44.4 | -48.0| -34.4 | -30.0 | -24.4 | -12.0]|-144| 6.0

31000| -76.4 |-105.6| -66.4 | -87.6| -56.4 | -69.6 | -46.4 | -51.6 | -36.4 | -33.6 | -26.4 | -15.6 | -16.4 | 2.4
32000| -78.4 |-109.1| -68.4 | -91.1| -58.4 | -73.1|-48.4 | -55.1 |-38.4 | -37.1|-28.4 |-19.1 | -18.4 | -1.1
33000 -80.4 |-112.7| -70.4 | -94.7| -60.4 | -76.7 | -50.4 | -58.7 | -40.4 | -40.7 | -30.4 | -22.7 [-20.4 | -4.7
34000 -82.4 |-116.3| -72.4 | -98.3| -62.4 | -80.3 | -52.4 | -62.3 | -42.4 | -44.3 | -32.4 | -26.3 [-22.4 | -8.3
35000| -84.3 |-119.8| -74.3 |-101.8] -64.3 | -83.8 | -54.3 | -65.8 | -44.3 | -47.8| -34.3 | -20.8 | -24.3 | -11.8
36000| -86.3 |-123.4| -76.3 |-105.4] -66.3 | -87.4 | -56.3 | -69.4 | -46.3 | -51.4 | -36.3 | -33.4 | -26.3 | -15.4
37000| -86.5 |-123.7| -76.5 |-105.7| -66.5 | -87.7 | -56.5 | -69.7 | -46.5 | -51.7 | -36.5 | -33.7 | -26.5 | -15.7
38000| -86.5 |-123.7| -76.5 |-105.7| -66.5 | -87.7 | -56.5 | -69.7 | -46.5 | -51.7 | -36.5 | -33.7 | -26.5 | -15.7
39000| -86.5 |-123.7| -76.5 |-105.7| -66.5 | -87.7 | -56.5 | -69.7 | -46.5 | -51.7 | -36.5 | -33.7 | -26.5 | -15.7
40000( -86.5 |-123.7| -76.5 |-105.7| -66.5 | -87.7 | -56.5 | -69.7 | -46.5 | -51.7 | -36.5 | -33.7 | -26.5 | -15.7
41000| -86.5 |-123.7| -76.5 |-105.7) -66.5 | -87.7 | -56.5 | -69.7 | -46.5 | -51.7 | -36.5 | -33.7 | -26.5 | -15.7

Altitude ISA temperature conversion
Figure 01-01-3
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E. Temperature conversion
The temperature conversion is shown in Figure 01-01-4.
e °Cto °F:(°C x 9/5) + 32 = °F
e °Fto°C:(°F-32)x5/9=°C
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°C °F °C °F e °F °C °F

-45 -49.0 -21 -5.8 8] 37.4 27 80.6

-44 -47.2 -20 -4.0 4 39.2 28 82.4

-43 -45.4 -19 -2.2 5 41.0 29 84.2

-42 -43.6 -18 -0.4 6 4258 30 86.0

-41 -41.8 -17 1.4 7 44.6 31 87.8

-40 -40.0 -16 32 8 46.4 32 89.6

-39 -38.2 -15 5.0 9 482 33 914

-38 -36.4 -14 6.8 10 50.0 34 93.2

-37 -34.6 -13 8.6 11 51.8 35 95.0

-36 -32.8 -12 10.4 12 53.6 36 96.8

-35 -31.0 -1 12.2 13 55.4 37 98.6

-34 -29.2 -10 14.0 14 57.2 38 100.4

-33 -27.4 -9 15.8 15 59.0 39 102.2

-32 -25.6 -8 17.6 16 60.8 40 104.0

-31 -23.8 -7 19.4 17 62.6 41 105.8

-30 -22.0 -6 212 18 64.4 42 107.6

-29 -20.2 -5 23.0 19 66.2 43 109.4

-28 -18.4 -4 24.8 20 68.0 44 111.2

-27 -16.6 -3 26.6 21 69.8 45 113.0

-26 -14.8 -2 28.4 22 71.6 46 114.8

-25 -13.0 -1 302 23 73.4 47 116.6

-24 1.2 0 32.0 24 75.2 48 118.4

-23 9.4 1 33.8 25 77.0 49 120.2

-22 7.6 2 356 26 78.8 50 122.0

Temperature conversion
Figure 01-01-4
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AIRCRAFT CHARACTERISTICS
The aircraft is a single-aisle, twin-engine, medium range aircraft.

The flight compartment accommodates two pilots and one observer. The
cabin has a seating capability from 125 passengers in a standard dual-class
configuration to 150 occupants in a high density configuration, including the
five flight attendants. The aircraft also includes two pressurized cargo
compartments located under the cabin floor.

The fuselage is primarily made of aluminume-lithium alloy. The wings, center
wing box, wing-to-body fairing, empennage, aft fuselage, and engine
nacelles are made of composite materials.

Two pressurized cargo compartments are located under the cabin floor.

The aircraft has a Fly-By-Wire (FBW) control system, and is powered by two
wing—mounted, fan-drive geared, ultra-high bypass ratio PW1500G power
plants. The engines are controlled by a Full Authority Digital Electronic
Computer (FADEC).

The C Series family includes the CS100 and the CS300 models. These
models have extensive operational commonality in the following areas:

e Spare parts,
o Aircraft maintenance,
e Pilot/maintenance training, and

e Crew rating.

A. Operational weights

Refer to Airplane Flight Manual (AFM), (BD500-3AB48-32200-00),
Chapter 2 — Limitations — Structural weight — Structural weight limits.
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AIRCRAFT DIMENSIONS
A. General dimensions

For aircraft external dimensions, refer to the table that follows and to
Figure 01-02-1.

Aircraft external dimensions <Metric>
Locator Dimension Locator Dimension
A 35.1m F 38.7m
B 12.3m G 13.4 m
C 6.7m H 11.5m
D 3.5m J 3.4m
E 0.51m K 15.2m
Page 01-02-2 FCOM Vol. 1
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Aircraft external dimensions
Figure 01-02-1
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cs300 GENERAL INFORMATION

Aircraft general

B. Fuselage dimensions

For the dimensions of the fuselage, refer to the table that follows and to
Figure 01-02-2.

Fuselage dimensions <Metric>
Locator Dimension Locator Dimension

A 38.7m E 3.28 m

B 3.7m F 2.1m

C 14.8 m3 G 11m

D 16.8 m3 H 22m
Page 01-02-4 FCOM Vol. 1
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CARGO BAY
TYPICAL SECTION N\

=
\

CABIN CROSS SECTION

A-A

Fuselage dimensions
Figure 01-02-2
GROUND HANDLING
A. Aircraft turning radius

The aircraft can perform a 180-degree turn under its own power on a
runway width of no more than 23.50 m. <Metric>

The nosewheel steering is able to deflect up to 80 degrees left or right of
the aircraft center.
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Aircraft general

Refer to the table that follows and Figure 01-02-3 for the turning
radius of the aircraft.

Turning angle (in degrees) with 80 degrees
3-degree tire slip
R1: Nose gear outside face 15.94 m
R2: Main gear outside face 7.04m
R3: Wing tip 21.74m
Minimum pavement width for 180-degree [23.50 m
turn

NOSEWHEEL

ANGLE

Aircraft turning radius
Figure 01-02-3
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NOTE

The turning radius performance of the aircraft is based
on the conditions that follow:

e  Symmetrical thrust,
e No differential braking,
e Slow continuous turning, and

e Dry surface.

B. Ground lock pins

The lock pins are used on the ground for the landing gear system and
the Ram Air Turbine (RAT).

The landing gear system has three lock pins. One lock pin is installed in
each main landing gear (refer to Figure 01-02-4) and one is
installed in the nose landing gear (refer to Figure 01-02-5).
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MAIN LANDING
GEAR LOCK PIN

g

Main landing gear lock pin
Figure 01-02-4
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NOSE LANDING
GEAR LOCK PIN

Nose landing gear lock pin
Figure 01-02-5

The RAT has one lock pin (refer to Figure 01-02-6). When
installed by the ground personal, the red Remove Before Flight flag on
this lock pin is visible from under the wing-to-body fairing.
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RAT GROUND

SAFETY PIN ﬁ
%> "
RS

&)

Ram Air Turbine (RAT) lock pin
Figure 01-02-6

C. Covers
Covers are available for the aircraft components that follows:
o Inlet cowl (refer to Figure 01-02-7),
e Air Data Smart Probe (ADSP) (refer to Figure 01-02-8),
e Total Air Temperature (TAT) probe (refer to Figure 01-02-8),
e Angle Of Attack (AOA) sensor (refer to Figure 01-02-8), and
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e Antenna covers (refer to Figure 01-02-9).

INLET COWL

INLET COWL
COVER

[A

Inlet cowl cover
Figure 01-02-7
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O

-
/ ANGLE OF ATTACK
/ (AOA) SENSOR
)

AIR DATA SMART
PROBES (ADSP

TOTAL AIR TEMPERATURE
(TAT) SENSOR

AIR DATA SMART PROBE
(ADSP) COVER

0 o
o ANGLE OF ATTACK
/ (AOA) SENSOR COVER

Sensor covers for ADSP, TAT, and AOA
Figure 01-02-8

TOTAL AIR TEMPERATURE
(TAT) PROBE COVER
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VHF DME 1 DME 2

COoM2

AN

\

DME ANTENNA
COVER

VHF ANTENNA
COVER

Antenna covers
Figure 01-02-9
D. Aircraft servicing points

The typical ground servicing layout for the aircraft is shown in
Figure 01-02-10.
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[OT>FUEL

GALLEY GALLEY
BAGGAGE

POTABLE

LAVATORY/WASTE

NOTE
Left side optional.

Aircraft servicing arrangement
Figure 01-02-10

The servicing point locations are shown in Figure 01-02-11.
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CREW OXYGEN
SERVICING PANEL  ELECTRICAL/TOWING SERVICE
PANEL

GROUND CABLE AND
:® \\\ POWER CABLE DOOR Eg;g$gRDEFUEL
v ENGINE OIL

FORWARD AVIONIC
BAY DOOR

MID AVIONIC
LPGC) BAY DOOR

HIGH PRESSURE
GROUND
CONNECTION (HPGC)

AFT EQUIPMENT APU ACCESS
BAY DOOR DOOR
FORWARD
SERVICE DOOR
REFUEL/DEFUEL =
ADAPTOR REFUEL/DEFUEL °

ENGINE OIL  PANEL

6\@%

FORWARD
CARGO DOOR

/AFT CARGO DOOR
—~— s
AFT SERVICE WASTE SERVICING

DOOR PANEL

NOTE
SERVIGING PANEL (5> Optional.
Ground servicing access locations
Figure 01-02-11
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E. Engine hazard areas

The engine hazard areas are shown in Figure 01-02-12.
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Aircraft general

FEET
(meters)

60 50 40 30 20 10 10 20 30 40 50 60
(18) (15 (12 9 6 @ 0 @ (6 (9 (12 (15 (18

TAKEOFF POWER

GROUND IDLE
20 ft HAZARD AREA

HAZARD AREA ¢t

6 ft (1.83 m)

3ft(0.91 m)

LEGEND

[AREAA] INTAKE SUCTION DANGER AREA
[AREATB] ENTRY CORRIDOR

EXHAUST DANGER AREA (AFT OF EXHAUST NOZZLE):
200 ft (61 m) - GROUND IDLE (20 kt HEADWIND)
600 ft (183 m) - TAKEOFF POWER (20 kt HEADWIND)

Engine intake and exhaust hazard areas
Figure 01-02-12
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F. Weather radar hazard area

The aircraft uses the MultiScan weather radar antenna. The radar
antenna hazard areas are shown in Figure 01-02-13.
FEET
(meters)
60 50 40 30 20 10 10 20 30 40 50 60
(18) (15) (12 (® ®© (3 0 (3 (® (9 (12 (15 (18)
31t (0.91 m)
é 0
Weather radar hazard area
Figure 01-02-13
For more information about the weather radar, refer to Chapter 16 —
Navigation — Section 04 — Weather radar (WXR) system.
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Aircraft general

G. Ku-band connectivity hazard area <44309210C>

The Ku-band connectivity hazard area is shown in
Figure 01-02-14.

For more information about the Ku-band connectivity system, refer to
Chapter 05 — Communication — Section 01 — Ku-band connectivity
system (Panasonic eXConnect). <44309212C>

FCOM Vol. 1 Page 01-02-19

BD500-3AB48-32600-01 (309) Issue 011, May 16/2019
Print Date: 2019-12-04



GENERAL INFORMATION
CS3OO Aircraft general

FEET
(meters)

60 50 40 30 20 10 10 20 30 40 50 60
(18) (15 (12) (9 (6 @ 0 @ (6 (9 (12 (15 (18)

10 DEGREES

Ku-band hazard area
Figure 01-02-14
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H. Aircraft antenna locations

The locations of antennas installed on the aircraft are shown in
Figure 01-02-15.

VOR ANTENNA

TRANSPONDER
TSS/TCAS [3>KU-BAND HF ANTENNA
(DIRECTIONAL) VHF VHE

COM1
VHE GPS SATCOM COM3
LOC/GS
ANTENNA

TSS/TCAS
(OMNIDIRECTIONAL)
or (DIRECTIONAL)

VHF NAVIGATION
MARKER BEACON

NOTES TRANSPONDER

[3_> Option 34430001C
[2>> Option 34520003C
[3> Option 44309210C

Aircraft antenna locations
Figure 01-02-15
. Unpressurized areas

The areas that follow are not pressurized (refer to
Figure 01-02-16):

e The radome,
e the nose gear bay,
e the main gear bay, and

e the tailcone.
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RADOME

NOSE GEAR
BAY

MAIN GEAR
BAY

TAILCONE

Unpressurized areas
Figure 01-02-16

FLIGHT DECK
A. Flight compartment — Overview

The flight compartment provides the pilots with a modern,
ergonomically-designed working environment to reduce the flight crew
workload and optimize aircraft safety.

Figure 01-02-17 shows the flight compartment — Front view.
Figure 01-02-18 shows the flight compartment — Rear, left view.
Figure 01-02-19 shows the flight compartment — Rear, right view.
Figure 01-02-20 shows the flight deck.
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READING LIGHT ~ CREW CREW READING LIGHT

AND GASPER HANDLE COMPASS HANDLE AND GASPER
HEAD-UP DISPLAY [1> HEAD-UP DISPLAY
EFB LOCATION Q-[ [T EFB LOCATION
HEADSET 1 N HEADSET
HOOK HOOK

CLIPBOARD ) / | | CLIPBOARD
[1> SIDE TRAY vm
KEYBOARD B

ol Sz

HEADSET JACK

[

HEADSET JACK

STOWAGE POWER OUTLET STOWAGE

NOTE

Optional.

Flight compartment — Front view
Figure 01-02-17
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OBSERVER
OXYGEN MASK

OBSERVER
PANEL

STORAGE

CREW
LIBRARY

|~ \ CREW OXYGEN BOTTLE
STORAGE COMPARTMENT

FLIGHT DECK
g DOOR

FIRE EXTINGUISHER PORTABLE

BREATHING
EQUIPMENT

Flight compartment — Rear, left view
Figure 01-02-18
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MISC. STORAGE
N

CIRCUIT BREAKER I

PANEL

FLASHLIGHT g

CIRCUIT BREAKER
PANEL

Flight compartment — Rear, right view
Figure 01-02-19
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Aircraft general

OVERHEAD PANEL

MAIN INSTRUMENT PANEL
GLARESHIELD

LEFT SIDE

CONSOLE RIGHT SIDE

CONSOLE

CENTER PEDESTAL

Flight deck control panel overview
Figure 01-02-20

B. Overhead panel

The overhead panel (refer to Figure 01-02-21) is divided into six
modules which includes the systems control panels.
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CS300

LEFT OUTBOARD FIRE OVERHEAD
MODULE

OVERHEAD
MODULE

() SENTRANCESSSBoNEN (),

) @'::

ELECTRICAL
caBIN PR RAT GEN

copAsS

SERVINT

LDGLTS
L oSt

LEFT INBOARD

RIGHT OUTBOARD
OVERHEAD
MODULE

——— PRESSURIZATION
EMER DEPRESS
MAX AP
0.11PSI TO
1.00PS1 L6G

DITCHING

RIGHT INBOARD

OVERHEAD OVERHEAD
MODULE g\\//IIEEBRﬁ%\AVD MODULE
MODULE
Overhead panel
Figure 01-02-21
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The fire overhead module includes the engine and APU fire panel (refer
to Figure 01-02-22).

]

RENG

ENGINE AND APU FIRE PANEL

&l

Engine and APU fire panel
Figure 01-02-22

The left outboard overhead module (refer to Figure 01-02-23)
includes:

e The DOME and ENTRANCE light panel,

e The AURAL WARNING, PROBE HEAT and WINDOW HEAT panel,
e The PRIM FLT CTRL (primary flight control) panel,

e The CVR (cockpit voice recorder) panel,

e The miscellaneous panel,

e The SERVICE and MECH (mechanics) call panel,

e The left READING light switch, and

e The left windshield WIPER switch.
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ENTRANCE DOME
DOME AND
ENTRANCE
LIGHT PANEL
; WINDOW HEAT
\— / L SIDE L WSHLD R R SIDE
OFF ol 0 0
A AURAL WARNING
PROBE AND WINDOW
PRIMFLT CTRL
HEAT PANEL PRIMARY FLIGHT
,,,,,,,,,,,, freez,  Froes CONTROL PANEL
COCKPIT VOICE - o R——
RECORDER TEST ERAsEN ()
PANEL
OVHD INTEG
oSS MISCELLANEOUS
@ NIy PANEL
SERV INT.
SERVICE AND
MECHANICS
LEFT WIPER
CALL PANEL SWITCH
LEFT READING
LIGHT SWITCH
Left outboard overhead module
Figure 01-02-23
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The left inboard overhead module (refer to Figure 01-02-24)
includes:

e The HYDRAULIC panel,
e The ELECTRICAL panel,
¢ The APU switch, and

e The TAWS panel.
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HYDRAULIC

T
2

HYDRAULIC
PANEL
ELECTRICAL
BUS ISOL CABIN PWR
ELECTRICAL
PANEL
EXT PWR APU GEN
TAWS PANEL
GEAR TERR
APU PANEL
Left inboard overhead module
Figure 01-02-24
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Aircraft general

The right inboard overhead module (refer to Figure 01-02-25)
includes:

e The FUEL panel,
e The AIR panel, and
e The ANTI-ICE panel.
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FUEL
MAN XFR
OFF

L R
L BOOST PUMP @ R BOOST PUMP
AUTO AUTO
v OFF, OoN
CTR

GRAV XFR

T

FUEL PANEL
AIR

H

MANITEME FWD — CARGO — AFT

> c
VENT VENT
. DFF\@HE(;T OFF\'ﬂ.
0 SEar (D| AR PANEL

A RAM AIR
TRIM AR PACK FLOW ™ P RECIRC AIR

XBLEED

ANTI-ICE
WING

ANTI - ICE PANEL

Right inboard overhead module
Figure 01-02-25
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The right outboard overhead module (refer to Figure 01-02-26)
includes:

e The ELT panel,

e The CARGO fire panel,

e The EQUIP COOLING (equipment cooling) panel,

e The PRESSURIZATION panel,

e The EVAC and EMER LTS (evacuation and emergency lights) panel,
e The right READING light switch, and

e The right windshield WIPER switch.
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FOR AVIATION
EMER USE ONLY

UNAUTHORIZED
OPERATION PROMIBITED ELT PANEL

CARGO
BTL

CARGO FIRE EQUIP COOLING EQUIPMENT
PANEL INLET EXHAUST COOLING PANEL

A AUTO
v ON
ONLY

PRESSURIZATION
EMER DEPRESS
MAX AP
0.11 PS| TO
1.00PS| LDG
PRESSURIZATION
PANEL

DITCHING

EVACUATION AND
EMERGENCY
LIGHTS PANEL

RIGHT WIPER
SWITCH

RIGHT READING
LIGHT SWITCH

Right outboard overhead module
Figure 01-02-26
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The lights overhead module (refer to  Figure 01-02-27)
includes: <31100001D>

e The EXT LTS (external lights) panel,
e The LDG LTS (landing lights) panel, and
e The PAX SIGNS (passenger signs) panel.

EXTLTS

BEACON  STROBE LOGO WING INSP
OFF OFF, OFF, OFF OFF

ON ON ON ON ON
/|

EXTERNAL LIGHTS PANEL

A

LDG LTS PAXSIGNS 4n ()
NOSE R SEATBELTS NOPED W V%

(@JeYe®) SN (@Ye]®)JoN (@JeY®)ION ON ON
\1L/

L
OFF OFF OFF OFF OFF
7

LANDING LIGHTS PANEL PASSENGER SIGNS PANEL
Eyebrow overhead module — Activate downward <31100001D>
Figure 01-02-27
C. Glareshield
The glareshield (refer to Figure 01-02-28) includes:
e The left and right glareshield panels,

e The left and right Controller Pilot Data Link Communication (CPDLC)
panels, <23249001C>

e The left and right control tuning panels (CTP), and
e The Flight Control Panel (FCP).
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Glareshield
Figure 01-02-28
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D. Main instrument panel

The main instrument panel (refer to Figure 01-02-29) has four
Liquid Crystal Display (LCD) adaptive Display Units (DUs) which provide

the flight crew with flight and navigation information. It also includes:
e The left and right DU light panels,
e The Integrated Standby Instrument System (ISIS), and

e The gear and brakes panel.

INTEGRATED STANDBY
INSTRUMENT PANEL

DU 1 DU 2

LANDING GEAR AND
BRAKES PANEL

LEFT LIGHT PANEL RIGHT LIGHT PANEL

NOTE

[@>> Optional.

Main instrument panel
Figure 01-02-29
E. Center pedestal
The center pedestal (refer to Figure 01-02-30) includes:
e TheDUS5,
e The left and right Multifunction Keyboard Panels (MKP),
e The left and right Cursor Control Panel (CCPs),
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e Three Audio Control Panels (ACPs),

e The trim control panel,

e The Reversion Switch Panel (RSP),

e The PARK BRAKE (parking brake) panel,
e The printer, <23220001C>

e The Throttle Quadrant Assembly (TQA),
e The ENGINE panel,

e The flight spoiler lever,

e The slat/flap lever panel, and

e The lights and COCKPIT DOOR panel.
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CONTROL LEVER DOOR PANEL
REVERSION AUDIO CONTROL
PANEL (ACP)

SWITCH PANEL
PARKING BRAKE ALTN FLAP SWITCH
PANEL

PRINTER

Center pedestal
Figure 01-02-30

F. Side consoles

The left and the right side consoles (refer to Figure 01-02-31) are
similar, and include:

e The left and right sidesticks,
e The left tiller,
e The left and right oxygen masks,
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e Stowage, and

e The left and right circuit breaker panels.

NOTE

Left side console is shown,
right side is opposite.

[ The tiller is optional on the right side.

SIDESTICK

TILLER

OXYGEN MASK

STOWAGE

FLIGHT CREW
AUDIO JACK PANEL

FLIGHT BAG
STOWAGE

INFORMATION
MANAGEMENT
SYSTEM

Side console
Figure 01-02-31
G. Flight deck seats

The flight deck accommodates two pilot seats (refer to
Figure 01-02-32).
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HEADREST
ADJUSTMENT
KNOB

ARMREST TILT
ADJUSTMENT
KNOB

ARMREST VERTICAL
ADJUSTMENT KNOB

LUMBAR FORE/AFT
ADJUSTMENT KNOB

FORWARD/AFT SEAT BACK RECLINE
AND LATERAL CONTROL HANDLE
ADJUSTMENT

HANDLE

POWER ON
TOGGLE SWITCH

SEAT PAN PITCH J&
ADJUSTMENT MANUAL VERTICAL
HANDLE ADJUSTMENT HANDLE

m &

POWER VERTICAL
ADJUSTMENT SWITCH

Flight deck pilot seats
Figure 01-02-32

The main features of the pilot seats are:

e F-track — Mechanical adjustment forward and aft,

o Electric vertical adjustment with mechanical backup,

e Adjustable arm rests (with position scale and controls outboard) and,

e Pocket in back of seat for light stowage (walk-around vest).
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(1) Vertical adjustment movement

The seats have electrically and mechanically actuated height
adjustment. Each seat has 7 inches of vertical seat movement with
a power switch and mechanical backup adjustment system.

Electrical vertical control of the seats is accomplished by two
switches located on the inboard side of each seat bucket. The
power cut-off switch is labeled POWER and the vertical power
adjustment switch is labeled HEIGHT.

e The HEIGHT switch is a three-position switch. The positions
are up, down, and center neutral.

e Setting the HEIGHT switch up or down for brief durations
permits minor adjustments to the seat height.

e Setting the HEIGHT switch up or down for a longer duration
permits the maximum adjustment speed of 1 inch/second.

A manual override function is available so that the flight crew can
adjust the seat if power is lost. A release handle on the side of the
seat is pulled, which disengages the actuator and permits manual
adjustment.

The manual power cut-off switch is located on the inboard side of
the seat bucket side panel. This component is a mechanical switch
with two positions ON and OFF.

During normal seat operation, the power cut-off switch stays in the
ON position to supply 28 VDC to the actuator.

(2) Lateral adjustment movement

The forward, aft, and lateral adjustment handle is located on the
inboard side of the seat to operate the seat along the F-tracks.

(3) Outboard armrest

Figure 01-02-33 shows the outboard armrest.
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ARMREST TILT
ADJUSTMENT

INDICATOR KNOB

WINDOW

ARMREST VERTICAL
ADJUSTMENT KNOB

Outboard armrest
Figure 01-02-33

A visual indicator on the top surface of the armrest permits the
occupant to rapidly adjust the armrest height and tilt to their
preferred position.

An increment scale of 1 to 4 defines the height position of the
armrest, while an increment scale of A to E defines the tilt position
of the armrest.

Rotating the knob clockwise tilts the front of the armrest down.

Rotating the knob counter-clockwise tilts the front of the armrest up.

H. Pilot electrical foot warmer <25150001C>

The electrical foot warmers create a warm surface below the pilot and
the copilot feet. The kick plates reduce the thermal losses and are
automatically controlled.

The four heated mats (refer to Figure 01-02-34) are installed
between the composite floor panel and the stainless steel kick plates at
the pilot and copilot positions in the flight compartment.
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<
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HEATED MAT

(._/

PILOT HEATED MAT
Pilot electrical foot warmers <25150001C>
Figure 01-02-34
. Flight deck vision

The alignment balls (eye level locators, refer to Figure 01-02-35)
are used to locate the ideal seat placement for all operations. The correct
seat placement (height, fore, and aft) is achieved when:

e All flight controls are unrestricted throughout full travel,

e Flight instruments and warning lights are visible and unobstructed,
e OQutside visibility is unobstructed,

e Seat position is the same for VFR or IFR, and

e Seat position is comfortable.
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Eye level locators
Figure 01-02-35

The optional Head-Up Display (HUD) enhances safety by allowing the
pilot to scan flight information while viewing the approaching airport.
J. Flight deck jump seat (observer seat)

In the flight deck, the observer seat (refer to Figure 01-02-36) has
the following characteristics and features:

e Auto fold-up seat base,
e Combined shoulder harness, and
e Safety belt with a single point release.

To operate the observer seat, the observer must face the flight
compartment door, slide the observer seat to the left and clip it to the
latching mechanism located on the left side of the flight deck door. (Refer
to Figure 01-02-38 and Figure 01-02-39).
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ASSEMBLY

BAYONET
ASSEMBLY

LATCHING
MECHANISM

Flight deck jump seat (observer seat)
Figure 01-02-36

The observer seat includes the items (refer to Figure 01-02-37)
that follow:

e Slide assembly,

e Lock bar,

e Headrest cushion,
e Back cushion,

e Bottom cushion,
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e Bayonet assembly,
e Latching mechanism,
¢ Handle, and

¢ Release handle.

HEADREST
CUSHION

SLIDE
ASSEMBLY
BAYONET
ASSY
LATCHING ST
MECHANISM N
il
HANDLE b
RELEASE
HANDLE y
Y CUSHION
LATCHING A< —
MECHANISM g
OBSERVER SEAT STRUCTURE
Flight deck jump seat (observer seat) — Description
Figure 01-02-37
Page 01-02-48 FCOM Vol. 1
Issue 010, Dec 13/2018 BD500-3AB48-32600-01 (309)

Print Date: 2019-12-04



GENERAL INFORMATION
Aircraft general CS300

2. Grab handle and slide seat to extended
position

4. Put seat down and use seat belt.
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Observer seat safety card
Figure 01-02-38
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3. Move lock bar down.

1. Pull down and hold release handle
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5
Bl = [’ :
S| g 5
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S| & [ %
| © ]
& = = 2
7] =
e 1 o
Observer seat safety card
Figure 01-02-39
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CABIN LAYOUT

A. Cabin layout — Overview

The cabin layout includes the main components that follow:

Passenger seats,

Overhead storage bins,
Passenger Service Units (PSUs),
Galleys,

Lavatories, and

Flight attendant jump seats.

B. Passenger seat — Layout

The aircraft single-aisle cabin layout can support five abreast economy
seating (3 x 2) (refer to Figure 01-02-40) or four abreast business
class seating (2 x 2) (refer to Figure 01-02—-41).
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Figure 01-02-40
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Figure 01-02-41

C. Overhead storage bins

Figure 01-02-42 shows the overhead storage bins.
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B H =

I ]

TYPICAL OVERHEAD STORAGE BINS

Typical overhead storage bins
Figure 01-02-42

D. Passenger Service Units (PSUs)

The Passenger Service Units (PSUs) are located under the overhead
storage bins (refer to Figure 01-02-43).
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The ordinance sign panel may be different from the ones installed on your aircraft.
Passenger Service Unit (PSU)
Figure 01-02-43
E. Galleys

The galleys are available in different configurations, which include dry
and wet galleys (refer to Figure 01-02-44).
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WET GALLEY DRY GALLEY

Typical galleys
Figure 01-02-44
F. Lavatory

Each lavatory has a supply of water and provides waste disposal. Refer
to Figure 01-02-45.

NOTE

Optional lavatory for wheelchair access is available.
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LIGHTED MIRROR

PSU

Lavatory
Figure 01-02-45
G. Flight attendant jump seat
The aircraft has three to five dedicated flight attendant seats.

In the flight attendant station (refer to Figure 01-02-46), each seat
has the following characteristics and features:

e Auto fold-up seat base combined with a shoulder harness,
e Safety belt with a single point release, and

e Inertia reel retractor.
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Z
Flight attendant seat locations
Figure 01-02-46
CABIN MANAGEMENT SYSTEM (CMS)
A. CMS - Overview
The CMS provides an interface with the systems that follow:
e Cabin lighting,
e Passenger reading lights,
e Passenger call lights,
¢ Ordinance signs,
e Flight deck audio and Cockpit Voice Recorder (CVR),
e Potable water system,
o Waste system,
e Electrical system,
e (Galley system,
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e Passenger door system,

e Environmental Control System (ECS),

e FIDEX (Lavatory (LAV) smoke detector),

e Fuel system,

e Passenger oxygen system,

e Avionics,

e Integrated Air Management System (IAMS), and
¢ Integrated Cockpit Control Panel (ICCP).

B. CMS - Screens
The CMS includes the five main pages that follow:
e Passenger Address (PA),
e Cabin,
e System,
e Seats, and
e Messages.

Four of the five main pages have additional tabs to provide multiple
system access.

1. The tabs on the PA page provide access to:
e Customer System Display (CSD),
e Pre-Recorded Announcements and Music (PRAM), and
e Boarding Music (BGM).
2. The tabs on the CABIN page provide access to:
¢ In-Seat Power Controller (ISPC),

e Temperature, and

e Lighting.
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3. The tabs on the SYSTEM page provide access to:
o Galleys,
e Doors, and
e Lavatory.
4. The tabs on the SEATS page provide access to:
e Passenger call lights, and

e Reading lights.
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General

INTEGRATED AIR MANAGEMENT SYSTEMS (IAMS) — OVERVIEW

The aircraft has an Integrated Air Management System (IAMS). It consists of:

Bleed air system,

Bleed Air Leak and Overheat Detection System (BALODS),
Air-conditioning system,

Avionics cooling and heat extraction system, and

Pressurization system,

Engine cowl and wing anti-ice systems use bleed air but are addressed in the
Ice and Rain chapter.

Two dual-channel Integrated Air System Controllers (IASCs) manage,
monitor, and control the systems. The specific relation between the IASCs
and each system will be covered in the components description section.

System controls (refer to Figure 02-01-1) are on the:

AIR panel,
PRESSURIZATION panel,
EQUIP COOLING panel, and

ANTI-ICE panel (refer to Ice and rain protection).
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Integrated air management system controls
Figure 02-01-1
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General

System status is displayed on the AIR synoptic page and on the air section of
the EICAS page (refer to Figure 02-01-2). Status and fault messages
are reported on the EICAS page.

STATUS AR DOOR ELEC FLTCTRL
FUEL HYD  AVIONIC INFO CB

CKPT FWD AF
23°C CARGO 22°C 22°C
22 Lo

[ | |
15°c 10°

TRIMAIR

CABALT 5500 RATE 4 100
AP 8.0 CREW OXY 1850

LDGELEV 560

TEMP
0 23| 5 22| 22

EICAS PAGE - AIR SECTION

AIR SYNOPTIC PAGE

Integrated air management system indications
Figure 02-01-2
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Bleed air system

BLEED AIR SYSTEM - OVERVIEW

The pneumatic or bleed air system receives pressurized air from the engines,
the Auxiliary Power Unit (APU), or from an external air source. Bleed air is
distributed through a common manifold and used for:

e Air conditioning and pressurization,
e Cowl and wing anti-icing,

e Main engine starting, and

e Fuelinerting.

The system is controlled by two dual-channel Integrated Air System
Controllers (IASCs) that automatically select, manage, and control the bleed
air sources and users. To override the IASCs, the flight crew can close the
bleed air valves on the AIR panel (refer to Figure 02-02-1).
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AIR panel - Bleed air system controls
Figure 02-02-1

System status and fault messages are reported on the EICAS page and
system status is displayed on the AIR synoptic page (refer to
Figure 02-02-2).
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Bleed air system

CABALT 5500 RATE t 100
APU/ Ap 8.0 Ccrewoxy 1850
LDGELEV 560

AIR synoptic page — Bleed air system indications
Figure 02-02-2

Without external bleed air connected and while on BATT power only, it is
possible that the EXT AIR symbol is displayed (green) on the AIR synoptic
page, while the L and R bleed pressure readouts can vary between 9 PSI
and 16 PSI (instead of 0 PSI). This is because data from ASDP 1, ASDP 2
and DMC 2B is unavailable and the IASC uses the default pressure altitude
of 41000 ft while the aircraft is on BATT power. These PSI values represent
the delta between the absolute pressure sensed by PIPS and the aircraft
pressure altitude.

BLEED AIR SYSTEM — DESCRIPTION AND OPERATION

A. Components
The bleed air system includes the components and systems that follow:
e Bleed air manifold,
e Cross bleed valve,

e Engine bleed air system,
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e APU bleed air system,

e High Pressure Ground Connection (HPGC),

¢ Integrated Air System Controllers (IASCs), and

e Bleed Air Leak and Overheat Detection System (BALODS).

B. Bleed air manifold

The bleed air manifold routes bleed air to the pneumatic system. The left
side of the manifold can be pressurized from the left engine, the APU, or
the High Pressure Ground Connection (HPGC). The right engine
normally supplies bleed air to the right side of the manifold. A cross bleed
valve, normally controlled by the IASC, separates the bleed air manifold
and allows both sides of the manifold to be pressurized from a single
source.

C. Cross bleed valve

The cross bleed valve is a butterfly valve that is operated by a DC motor.
This valve isolates or connects the two sides of the bleed air manifold. It
is normally controlled by the IASC but can be manually selected open or
closed with the XBLEED switch on the AIR panel (refer to
Figure 02-02-3).
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Bleed air system

AIR PANEL - XBLEED SWITCH

AIR SYNOPTIC PAGE — CROSS BLEED VALVE

Cross bleed valve control and indication
Figure 02-02-3
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Bleed air system

D. Engine bleed air system
The engine bleed air system has the components that follow:
¢ Intermediate Pressure Check Valve (IPCV),
e High Pressure Valve (HPV),
e Pressure Regulating Shutoff Valve (PRSQV) (or bleed valve),
e Fan Air Valve (FAV),
e Precooler, and
¢ Bleed Temperature Sensor (BTS).

Bleed air from the 4th stage or 8th stage of the engine compressor
section is the primary source of pneumatic power for the aircraft.

The 4th stage air flows through the IPCV. The 8th stage air flows through
the HPV. The IASC determines which stage of the engine compressor
bleed to use based on the aircraft thrust setting and pneumatic demand.
Regardless of the stage used, the bleed air flows through the PRSOV
where it is pressure-regulated before it enters the manifolds (refer to
Figure 02-02-4).

FAN BLEED

STARTER ———————] AR TEMPERATURE
LEFT BLEED L\ VALVE SENSOR "
VALVE VALVE %7 BTS TO LEFT A
IPCV  (PRSOV) LLPRECOOLER ('l' ) CONDITIONING SYSTEM
_1:|:; O—\/\\ ——
LEFT WING
ANTI-ICE
OVERBOARD INLET
VALVE

LEFT ENGINE

Engine bleed air system
Figure 02-02-4

The bleed air from the PRSOV is cooled in the precooler with engine fan
air. The BTS downstream of the precooler allows the IASC to adjust the
FAV to keep the engine bleed air temperature within limits.
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E.

Intermediate Pressure Check Valve (IPCV)

The IPCV prevents bleed air backflow to the engine compressor when
the HPV is open.

High Pressure Valve (HPV)

The HPV allows the 8th stage engine bleed air to flow from the engine to
the bleed air manifold when the thrust settings are low, or when the
demand is too high for 4th stage air. The HPV is pneumatically operated
and electrically controlled by the IASC. It closes any time the bleed valve
is closed.

Pressure Regulating Shutoff Valve (PRSOV) (bleed valve)

The PRSQV, or bleed valve, receives engine bleed air from either the
HPV or the IPCV. It regulates the bleed air to maintain a constant
pressure in the bleed manifold (approximately 45 PSI). When closed, it
isolates the engine air from the aircraft pneumatic system.

The bleed valve is pneumatically operated and electrically controlled by
the IASC. It can also be manually closed when the L BLEED or R BLEED
switch on the AIR panel is pushed, and when the L ENG FIRE or R ENG
FIRE switch on the Engine and APU fire panel is pushed.

Fan Air Valve (FAV)

The FAV directs cooling air from the engine fan section to the bleed air
precooler. It is pneumatically operated and electrically controlled by the
IASC. The IASC modulates the FAV as necessary to keep the engine
bleed air temperature within limits. The BTS downstream of the precooler
gives the IASC the necessary feedback to adjust the FAV.

The FAV closes any time the bleed valve is closed or when the L ENG
FIRE or R ENG FIRE switch is pushed. The valve is not shown on the
AIR synoptic page.

Precooler

The precooler is a heat exchanger that uses engine fan air to cool engine
air as it enters the bleed air manifold.
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Bleed Temperature Sensor (BTS)

The BTS, located downstream of the precooler, monitors engine bleed

air temperature and sends the information to the IASC to adjust the FAV.

Excessive bleed air temperature causes the or
caution message to be displayed on the EICAS page.

High Pressure Ground Connection (HPGC)

A HPGC located on the left forward side of the wing-to-body fairing
allows external high pressure air to be used for engine starting or to
supply air to one or both air-conditioning packs (refer to
Figure 02-02-5).

HIGH PRESSURE GROUND CONNECTION
HPGC

& @

High pressure ground connection
Figure 02-02-5

When high-pressure air is connected, EXT AIR and associated flow lines
are displayed on the AIR synoptic page (refer to Figure 02-02-6).
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AIR SYNOPTIC PAGE

High pressure ground connection indication
Figure 02-02-6

L. APU bleed air system

The APU supplies high-pressure bleed air when the engines are off, or
when the engine bleed valve is manually closed or in AUTO mode when
the APU has priority.

Bleed air from the APU enters the bleed air manifold through the APU
bleed shutoff valve. The valve is pneumatically operated and electrically
controlled by the IASC. A one-way check valve downstream of the bleed
valve prevents backflow to the APU. The IASC determines when the
APU bleed is used in the pneumatic system (refer to the note in Wing
Anti-lce System (WAIS) — Component description and Cowl Anti-Ice
System (CAIS) — Operation).

The IASC relays pneumatic demand to the Electronic Control Unit (ECU)
to adjust the APU Inlet Guide Vanes (IGV) to deliver the requested
volume of bleed air.
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Bleed air system

| The APU bleed shutoff valve can be manually closed when the APU
| BLEED switch on the AIR ©panel is pushed (refer to
Figure 02-02-7).
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Bleed air system

D

AIR SYNOPTIC PAGE - APU BLEED SHUTOFF
VALVE

APU bleed air system control and indication
Figure 02-02-7
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INTEGRATED AIR SYSTEM CONTROLLER (IASC) — BLEED AIR
A. IASC normal operation for bleed air

Two Integrated Air System Controllers (IASCs) manage and control all
the aircraft bleed valves. Each IASC has three channels: A channel, B
channel, and a safety channel (refer to Figure 02-02-8). Channels
A and B alternate control on a daily basis.

IASC 1 normally controls the left engine bleed air valve, the left HPV, the
left FAV, the APU bleed valve, the cross bleed valve, and the left wing
anti-ice valve. IASC 2 normally controls the right engine bleed air valve,
the right HPV, the right FAV, and the right wing anti-ice valve.

LEFT AIR CONDITIONING RIGHT AIR CONDITIONING B]
SYSTEM SYSTEM
S N S R JE
I . LEFT BLEED FUEL cross | I RiGHT BLEED o
I VALVE INERT BLEED | | VALVE V1
I (PRSOV) VALVE I | (PRSOV) |
- A |
| ! vV
LEFT WING APU EXTERNAL | % RIGHT WING |
I ANTI-ICE % BLEED f#] HicH PRESSURE: l ANTI-ICE |
] VALVE VALVE GROUND AR | I VALVE I
CONTROLLEDBY IASC1 [ n :u ________ CONTROLLED BY 1ASC 2
A OR B, ALTERNATING DAYS A OR B, ALTERNATING

A B
CHANNEL CHANNEL

SAFETY
CHANNEL C

IASC 1

[l

DAYS

A B
CHANNEL CHANNEL

SAFETY
CHANNEL C

IASC 2

IASC normal operations for bleed air
Figure 02-02-8
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IASC degraded operations for bleed air

If a single IASC channel fails, the remaining channel assumes control of
the IASC functions and an advisory message AIR SYSTEM FAULT
displays on the EICAS page. There is only a loss of redundancy for the
IASC.

Figure 02-02-9 shows the IASCs control under a single IASC
channel failure.

LEFT AIR CONDITIONING RIGHT AIR CONDITIONING E]
SYSTEM SYSTEM

RIGHT BLEED
VALVE

. LEFT BLEED FUEL CROSS
VALVE INERT BLEED
(PRSOV) VALVE (PRSOV)

r

| |

I |

| - |

A | Vemm D= = _
I \ j I ’ -4
I LEFT WING % APU EXTERNAL | | %

I ANTI-ICE VALVE]| ~ BLEED [#] HicH PRESSURE | | TTRIGHT wiNG

L VALVE GROUND AR | | ANTI-ICEVALVE |

CONTROLLED BY IASC 1 CONTROLLED BY IASC 2
CHANNEL A APU A OR B, ALTERNATING
DAYS

A A B
CHANNEL CXEL CHANNEL | CHANNEL AIR SYSTEM FAULT

SAFETY SAFETY
CHANNEL C CHANNEL C EICAS ADVISORY MESSAGE

IASC 1 IASC 2

&l

IASC degraded operations for bleed air
Figure 02-02-9

If both channels fail (complete IASC failure), the remaining IASC
assumes control of all bleed air valves except the engine bleed valve of
the failed IASC. The engine bleed valve of the failed IASC closes
automatically and the or caution
message displays on the EICAS page.

Figure 02-02-10 shows the IASCs control under a complete IASC
failure.
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IASC complete failure effect on the bleed air valves
Figure 02-02-10

If both channels fail (complete IASC failure), the remaining IASC
assumes control of all bleed air valves except the engine bleed valve of
the failed IASC. The engine bleed valve of the failed IASC closes
automatically and the or

caution message displays on the EICAS page (refer to
Figure 02-02-11).
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K | Ke: Gl OGN L AIR SYS CTLR FAIL

SAFETY SAFETY
CHANNEL C CHANNEL C EICAS CAUTION MESSAGE
IASC 1 IASC 2

&l

IASC complete failure effect on the bleed air valves
Figure 02-02-11

If both IASC 1 B and C and IASC 2 B and C fails, the

caution message displays on the EICAS page (refer to
Figure 02-02-12).

ormmneL | ot SRS B /= Svs Ess CTLR FAIL
CM c CM c EICAS CAUTION MESSAGE

IASC 1 IASC 2

[l

IASC failure operations for bleed air
Figure 02-02-12
C. APU and engine bleed priority

When APU and engine bleed air are both available, the IASC will use
engine bleed air under any of the conditions that follow:

e Wing anti-ice is active or selected ON,
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Aircraft is in clean configuration (flaps or slats retracted),
Aircraft altitude is above 16500 feet.

BLEED AIR LEAK AND OVERHEAT DETECTION SYSTEM (BALODS)

A. Leak detection

The BALODS protects the aircraft systems and structures by detecting
bleed air leaks in:

Bleed air manifold (left and right),
Wing anti-ice manifold (left and right),
Air-conditioning packs and manifolds,
Trim air manifold, and

APU bleed air manifold.

Dual independent heat detection loops run along the exterior of each
manifold and in critical components such as the packs. The B channel of
Integrated Air System Controller (IASC 1) monitors loop A in all eight
manifolds and the B channel of IASC 2 monitors loop B (refer to
Figure 02-02-13). To minimize false leak indications, both loops
must detect a leak to trigger an alert.

CHANNEL | CHANNEL
——{ L PACK MANIFOLD

A LOOPS B LOOPS
————1 | BLEED MANIFOLD F—
1 RBLEED MANIFOLD

—— APU MANIFOLD

B A
CHANNEL | CHANNEL

4' TRIM AIR MANIFOLD

Ii
Ii
Ii
—— R PACK MANIFOLD F——-
Ii
Ii
Ii

4' L WING ANTI-ICE MANIFOLD
4' R WING ANTI-ICE MANIFOLD
IASC 1 IASC 2
BALODS loops
Figure 02-02-13
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Bleed air system

When a bleed air leak or overheat is detected, the IASC isolates the leak
automatically by closing the appropriate valve and alerts the flight crew
with a leak or overheat caution message for the respective manifold. For
more details, refer to the table that follows:

Leak location

Indication

Action

Left bleed air
manifold (refer to

Figure 02-02-15).

Automatic closure of the left PRSOV, the
cross bleed valve and the APU bleed
valve (if operating).

Right bleed air

Automatic closure of the right PRSOV,

manifold the cross bleed valve and the APU bleed
valve (if operating).
APU bleed air Automatic closure of the cross bleed

manifold (refer to
Figure 02-02-15)

valve and the APU bleed valve.

Left air-
conditioning pack
(refer to
Figure 02-02-14)

Automatic closure of the left pack valve.

Right air-
conditioning pack

Automatic closure of the right pack valve.

Wing anti-ice
manifolds (refer
to

Figure 02-02-16)

Automatic closure of the left and/or right
wing anti-ice valves.

Figure 02-02-14 shows a PACKS and trim air leak indications on
the AIR synoptic page.
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L PACK LEAK R PACK LEAK

CKPT FWD AFT

24°c || CARGO 26°C 24°C

24°c VENT 24°c+2  24c
1 i 1 ]

24°c 15°C 24-c 24-c

FWD
CARGO 26°C
VENT 2442
[ | [ | | |
15:c | | 24c b
RAMAIR
TRIMAIR
TRIM AIR

TRIM AIR PRESSURE
SHUTOFF REGULATING
VALVE VALVE

AIR synoptic page — PACK and trim air leak indications
Figure 02-02-14
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Figure 02-02-15 shows an engine and APU leak indications on the
AIR synoptic page.
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L BLEED LEAK R BLEED LEAK

APU BLEED LEAK

AIR synoptic page — Engine and APU bleed leak indications
Figure 02-02-15
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Bleed air system

Figure 02-02-16 shows a wing anti-ice leak indications on the AIR
synoptic page.

WING A/ICE LEAK

AIR synoptic page — Wing anti—ice leak indications
Figure 02-02-16
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B. Leak detection degraded operations
(1)  Single loop failure

If a loop fails or if the channel B of either IASC fails, bleed air
detection is maintained with the functioning loop and a LEAK DET
FAULT advisory message displays on the EICAS page.

A LOOPS B LOOPS

*l L BLEED MANIFOLD
—| R BLEED MANIFOLD

A 5 —— APU MANIFOLD
CHANNEL [ CHANNEL —| L PACK MANIFOLD
- R PACK MANIFOLD
- TRIM AIR MANIFOLD
- | WING ANTI-ICE MANIFOLD f————
——— R WING ANTI-ICE MANIFOLD |————

IASC 1 IASC 2

LEAK DET FAULT

EICAS ADVISORY MESSAGE

B A
CHANNEL [ CHANNEL

T

Single BALODS loop failure
Figure 02-02-17

(2) Dual loop failure

If both loops of any manifold fail, a caution message associated
with this specific manifold failure will display on the EICAS page.
For example, if the dual loop of the right bleed manifold fails, the
right PRSOV with the cross bleed valve and the APU bleed valve
close automatically and the caution message

displays on the EICAS page (refer to Figure 02-02-18.)
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A LOOPS B LOOPS

A
CHANNEL

B
CHANNEL

1 | BLEED MANIFOLD
*| R BLEED MANIFOLD
——1 APU MANIFOLD
—1 L PACK MANIFOLD
—— R PACK MANIFOLD
1 TRIM AIR MANIFOLD
- | WING ANTI-ICE MANIFOLD f————

B
CHANNEL

[111x]

- R WING ANTI-ICE MANIFOLD f————

A
CHANNEL

IASC 1

IASC 2

R BLEED FAIL

EICAS CAUTION MESSAGE

Dual loop failure — R BLEED FAIL

Figure 02-02-18

(3) Single channel failure

If the B channel of either IASC fails (refer to Figure 02-02-19),
bleed air leak detection redundant function is lost and a AIR
SYSTEM FAULT advisory message displays on the EICAS page.
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B LOOPS

A OO B FED MANIFOLD
—— R BLEED MANIFOLD
A —— APU MANIFOLD
CHANNEL CXEL — L PACK MANIFOLD
- R PACK MANIFOLD
- TRIM AIR MANIFOLD
- | WING ANTI-ICE MANIFOLD f————
- R WING ANTI-ICE MANIFOLD f————

IASC 1 IASC 2

AIR SYSTEM FAULT

EICAS ADVISORY MESSAGE

B A
CHANNEL [ CHANNEL

LT

Loss of B channel effect on BALODS
Figure 02-02-19

(4) Dual channel failure

If both B channels fail, the entire bleed air system automatically
shut down and a displays on the EICAS page.This
alerts the flight crew that bleed air leak detection is no longer
available (refer to Figure 02-02-20).
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A LOOPS B LOOPS

A
CHANNEL

4

| | BLEED MANIFOLD
—— R BLEED MANIFOLD
——1 APU MANIFOLD
——1 L PACK MANIFOLD
——{ R PACK MANIFOLD
1 TRIM AIR MANIFOLD
- | WING ANTI-ICE MANIFOLD f————

LT

CHxL

| R WING ANTI-ICE MANIFOLD |————

A
CHANNEL

IASC 1

LEAK DET FAIL

EICAS CAUTION MESSAGE

IASC 2

Loss of both B channels effect on BALODS

Figure 02-02-20

BLEED AIR SYSTEM — CONTROLS AND INDICATIONS

A. AIR panel

The bleed air system controls are located on the AIR panel (refer to

Figure 02-02-21.)
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Bleed air system

— AR
. COCKPIT FWD —— CABIN — AFT

MANTENE FWD — CARGO — AFT

VENT VENT
TN OFF L
QL))
‘ ' = HEAT ‘ '

RAM AIR

i H c{

—
e

L PACK R PACK

TRIM AIR PACK FLOW ¥ 7 RECIRC AIR

XBLEED
O A Avie | I

AIR PANEL
OFF OFF

L BLEED " @ “ R BLEED E

AIR PANEL - BLEED AIR SECTION

AIR panel — Bleed air section
Figure 02-02-21
B. L BLEED and R BLEED switches

The L BLEED and R BLEED switches (refer to Figure 02-02-22)
have two positions:

FAIL: Indicates that the bleed air is not available when commanded by
the IASC and may include the situations that follow:

e Bleed valve (PRSOV) failure,

e Dual loss of Bleed Temperature Sensor (BTS) sensing elements,
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e Loss of associated bleed air leak detection, or
e |ASC 1 or IASC 2 failure.

OFF: Indicates that the associated bleed valve is selected OFF.

NOTE

The bleed valve closes when it fails, except if the bleed
valve fails open.

XBLEED
AUTO  MAN

AIR panel - L BLEED switch and R BLEED switch
Figure 02-02-22
C. APU BLEED switch

The APU BLEED switch (refer to Figure 02-02-23) has two
positions:

e FAIL: llluminates if APU bleed air is not available when commanded
by the IASC and may include the situations that follow:

e APU bleed valve failure, or
e Loss of APU bleed air leak detection.
e OFF: Indicates that the APU bleed valve is selected OFF.
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XBLEED
AUTO  MAN

L BLEED R BLEED

AIR panel — APU BLEED switch
Figure 02-02-23
D. XBLEED switch
e AUTO: IASC takes control of the cross bleed valve.
¢ MAN OPEN: Cross bleed valve manually open.
e MAN CLSD: Cross bleed valve manually closed.

AIR panel — XBLEED switch
Figure 02-02-24
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E. AIR synoptic page

The bleed air system status is displayed on the AIR synoptic page (refer
to Figure 02-02-25 and Figure 02-02-26) .

CABALT 5500 RATE 4 100
APU/ p 8.0 Ccrewoxy 1850
LDGELEV 560

AIR synoptic page — Bleed air system indications
Figure 02-02-25
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VALVE POSITION

ENGINE REPRESENTATION

NORMAL OPERATION (MANAGED BY FADEC AND APU)
Symbol Condition Symbol Condition
Closed
Running
1) Open with flow
Not running
Open with no flow
VALVE POSITION Invalid
FAILED OPERATION
Condition
Failed closed
DECLUTTERED
Failed open with flow SYMBOLOGY LOGIC
Symbol Condition

Failed open with no flow

Invalid

To be shown only when
pressure is detected and
no bleeds are ON.

PRESSURE READOUT AND

Invalid

OUTLINE READOUT FLOWLINES
Symbol Condition Symbol Condition
Abnormal Normal flow
Normal No flow

Abnormal flow (overheat,
out of range pressure, leak)

AIR synoptic page description for the bleed air system
Figure 02-02-26
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BLEED AIR SYSTEM - EICAS MESSAGES
A. Warning messages

None

B. Caution messages

Message Description Inhibit
IACS 1 failure due to channel B and C TO, LDG
failure and IACS 2 failure due to channel
B and C failure, or not received by DMC.

APU bleed leak detected. TO, LDG

XBLEED valve selected open and both | TO, LDG
engine bleed selected on or low flow on
APU and L/R ENG bleed off.

I IACS 1 failure due to channel A and B TO, LDG
failure or not received by DMC.

Left engine bleed failure, loss of L TO, LDG
BLEED leak detection, or loss of both
IASC 1 channels.

| Left bleed leak detected. TO, LDG
Left engine bleed overtemperature TO, LDG
detected.

| Left PACK leak detected. TO, LDG
Entire leak detection system failed. TO, LDG

IACS 2 failure due to channel A and B TO, LDG
failure or not received by DMC.

Right engine bleed failure, loss of R TO, LDG
BLEED leak detection, or loss of both
IASC 2 channels.

I Right bleed leak detected. TO, LDG
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Message Description Inhibit
Right engine bleed overtemperature TO, LDG
detected.

Right PACK leak detected. TO, LDG
XBLEED valve failed in position in AUTO | TO, LDG
or MAN mode.

C. Advisory messages

Message Description Inhibit

AIR SYSTEM FAULT | Loss of redundant or non-critical function | TO, LDG
for the air system (bleed air or trim air) or
Emergency Ram Air Valve (ERAV)

inoperative.
LEAK DET FAULT |Single loop leak detection failure. TO, LDG
D. Status messages
Message Description Inhibit
APU BLEED OFF APU bleed selected off. None
L BLEED OFF Left engine bleed selected off. None
R BLEED OFF Right engine bleed selected off. None

XBLEED MAN CLSD | Cross bleed valve manually selected and | None
confirmed closed.

XBLEED MAN Cross bleed valve manually selected and [ None
OPEN confirmed opened.
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AIR-CONDITIONING SYSTEM - OVERVIEW

The air-conditioning system (refer to Figure 02-03-1) uses hot bleed
air from the engines or the APU. This air is converted by the air-conditioning
PACKS for ventilation, cooling, heating, and pressurization of the cabin, flight
compartment, and cargo compartments.
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AVIONICS COOLING
AND HEAT EXTRACTION

A

FWD C'\fgﬁglz(gggmeo FORWARD AND AFT CABIN [ | FLIGHT comPARTMENT
A A A
TRIM AIR SYSTEM MIXMANIFOLD  |-=|  RECIRCULATION [~
A A
PACKS FORWéz;:DI AnoarT ||
A
FLOW CONTROL

A

BLEED AIR SYSTEM

Air—conditioning system — Overview
Figure 02-03-1
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The system is controlled and monitored by two dual-channel Integrated Air
System Controllers (IASCs) and the controls are located on the AIR and
EQUIP COOLING panels (refer to Figure 02-03-2).

&

AR
4 n COCKPIT FWD —— CABIN— AFT

EQUIP COOLING
INLET EXHAUST
AUTO

L E FWD — CARGO— AFT

VENT VENT
HEAT CEES ‘ w\'
‘ ' HEAT U ‘ '

RAM AIR
TRIM AIR PACK FLOW‘ ' RECIRC AIR

EQUIP (EQUIPMENT) COOLING PANEL

AIR PANEL

[A

Air—conditioning system controls
Figure 02-03-2

The system status is shown on the AIR synoptic page and on the air section
of the EICAS page (refer to Figure 02-03-3). Status and fault
messages are reported on the EICAS page.
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STATUS AR DOOR ELEC
FUEL HYD  AVIONIC  INFO

CKPT FAD T

C AF
23°C CARGO 22°C 22°C
22¢ LO 2% c+2 zlz )

[ | |
15°C 10°

TRIMAIR

CABALT 5500 RATE 4 100
AP 8.0 CREW OXY 1850

LDGELEV 560

TEMP
0 23| 5 22| 22

EICAS PAGE - AIR SECTION

AIR SYNOPTIC PAGE

Integrated air management system indications
Figure 02-03-3
AIR-CONDITIONING SYSTEM — DESCRIPTION AND OPERATION
A. Components
The air-conditioning system includes the components that follow:
e Air-conditioning units (packs),
e Flow control system,

e Trim air system,
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e Temperature control system,

e Cabin air distribution and recirculation system,

e Cargo compartment ventilation and heating system,

e Low Pressure Ground Connection (LPGC),

e Avionics equipment cooling and heat extraction system, and

e Ram air ventilation.

B. Air-conditioning units (packs)

Two air-conditioning units (packs), installed in the wing-to-body fairing
below the center wing box structure, provide a source of cold air for the
air-conditioning system. Each pack includes:

e Dual heat exchangers,

e Air cycle machine,

o Water extraction loop,

e Ram air system with a Ram Air Regulating Valve (RARV), and
e Temperature Control Valve (TCV).

The bleed air enters the primary heat exchanger and is first cooled by
external ram air. After exiting the primary heat exchanger, the bleed air is
used to rotate the compressor/turbine assembly (air cycle machine) of
the pack then returned to the secondary heat exchanger for additional
cooling.

After the second cooling, the bleed air is routed through the reheater, the
condenser, and to the turbine, where it is cooled by expansion. The
resulting cold air is sent to the duct for distribution (refer to
Figure 02-03-4).
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RAM AIR BLEED AIR FROM

RAMAIR o  |REGULATIN PACK
OUTLET Sarvenq | vaLve ENGINES AND APU

TRIM AIR

SYSTEM

EXCHANGERS
) - WATER
| | SPRAYER
[ ]
TEMPERATURE
CONTROL tom

VALVE (TCV)

. RAM AIR
INLET

D
ap

EX\':'VSXEFOR\ TEMPERATURE SCALE
CONDENSER[—| REHEATER [ B ot
TO MIX Il cow
MANIFOLD

Air—conditioning units (packs) — Airflow
Figure 02-03-4

The Temperature Control Valve (TCV), controlled by the IASCs, adds hot
air at the pack discharge for icing protection and for temperature
adjustment.

On the ground, the fan draws air across the heat exchangers, adjusted
by the Ram Air Regulating Valve (RARV).
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C. Flow control modes

The two flow modes are automatic mode and high flow mode. In the
automatic mode, the airflow is automatically adjusted by the IASCs
based on the number of cabin occupants (passengers and cabin crew)
entered in the FMS. If no cabin occupant data is entered in the FMS, the
system assumes that the cabin is full. A lower number of passengers will
reduce the bleed flow consumption when maximum cooling and heating
demand is not required.

The high-flow mode is automatically selected when necessary (APU
operation on the ground, high or low mix duct temperature). The mode
can be selected by pressing the PACK FLOW switch on the AIR panel.

When the high flow mode is selected, HI displays in the PACK symbol on
the AIR synoptic page and a PACK FLOW HI status message displays
on the EICAS page (refer to Figure 02-03-5).
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@ W
ol O 0Oy XU

e

I 1 EICAS STATUS MESSAGE

1 | F
i I
il

Ji

AIR PANEL - PACK FLOW SWITCH

STATUS AR DOOR ELEC  FLT CTRL
FUEL HYD AVIONIC INFO CB

CKPT FWD AFT
23°C CARGO 22°C 22°C

22°C LO 22°C+2 22°C+2
| | ]

|
15°C 10°Cc 15°C 15°C

RAM AIR
TRIM AIR

AIR SYNOPTIC PAGE - PACKS HIGH FLOW INDICATION

PACKS high flow control and indication
Figure 02-03-5
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D. Packs operation

The packs default to the automatic mode when the FAIL and OFF labels
are not illuminated on the PACK switches. The IASC commands the
applicable pack valve (Flow Control Valve (FCV)) to open and supply hot
bleed air to the corresponding pack. The controller modulates the pack
valve to provide the volume of air for the number of cabin occupants
entered in the FMS and the operating conditions.

The pack valve positions and associated flow lines display on the AIR
synoptic page (refer to Figure 02-03-6).

NOTE

If no data is entered in the FMS, the system will
assume that the cabin is full.

When the L or R PACK switch is pressed (selected OFF), the
corresponding pack valve closes and a L or R PACK OFF status
message displays on the EICAS page. When selected OFF, the PACK
switch can be used to reset the pack for overtemperature or
overpressure conditions by selecting again to automatic mode.

If an air-conditioning pack fails, the FAIL label on the PACK switch
illuminates amber and the caution message or

display on the EICAS page. The pack will also be automatically
selected off.
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L PACK FAIL L PACK OFF
R PACK FAIL R PACK OFF
FAIL I FAIL I
Lo Lo [L PACK LEAK | EICAS
= 1= | L PACK LEAK STATUS MESSAGES
. R PACK LEAK
. $ L PACK OVHT

AIR PANEL - R PACK OVHT
LEFT AND RIGHT PACK SWITCHES EICAS
CAUTION MESSAGES

STATUS AIR DOOR ELEC  FLTCTRL
FUEL HYD AVIONIC INFO CB

CKPT FWD AFT
23°C CARGO 22°C 22°C

22 °C LO 20°C+2  22°C+2
| | ]

[ |
15°C 10°Cc 15°C

RAM AIR
TRIM AIR

— ey

AIR SYNOPTIC PAGE - LEFT AND RIGHT PACK VALVES

PACKS control and indication
Figure 02-03-6
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E. Trim air system
The trim air system (refer to Figure 02-03-7) provides additional
hot bleed air through four Trim Air Valves (TAVs) (one for each
air-conditioned zone) where it is mixed with the cold air from the packs.
These valves are not shown on the AIR synoptic page

FLIGHT COMPARTMENT|| FORWARD CARGO FORWARD CABIN AFT CABIN
FLIGHT COMPARTMENT| |  FORWARD CARGO FORWARD GABIN AFT CABIN
TRIM AIR VALVE (TAV) (TAV) (TAV) TRIM AIR VALVE (TAV)
TRIM AIR PRESSURE TRIM AIR SHUTOFF
REGULATING VALVE (TASOV)
VALVE (TAPRV)

A A

BLEED AIR SYSTEM

Trim air system overview
Figure 02-03-7
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A Trim Air Pressure Regulating Valve (TAPRV) regulates the volume of
hot bleed air to the TAVs and a Trim Air Shutoff Valve (TASOV) opens
when additional heating is required on the ground and also acts as a
backup to the TAPRV. If the TAPRV fails closed or when additional
heating is required on the ground, the TASOV opens. The TAPRV and
TASOV positions and flow lines are displayed on the AIR synoptic page
(refer to Figure 02-03-8).

STATUS AIR DOOR ELEC  FLTCTRL

FUEL HYD AVIONIC INFO CB

22 22
22°C+2 22°C+2
| ]

15 15

TRIM AIR TRIM AIR
SHUTOFF VALVE PRESSURE
(TASOV) REGULATING

VALVE (TAPRV)
AIR synoptic page — Trim air system indication
Figure 02-03-8

The TRIM AIR switch on the AIR panel (refer to Figure 02-03-9) is
used to shut off the trim air supply in case of bleed air leak.
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EICAS STATUS MESSAGE

1 1
OFF_, HEAT OFF _
/. HI
HEAT ‘ '
AR RAM AR
PACK FLOW N P RECIRC AIR

AIR panel - TRIM AIR switch
Figure 02-03-9
F. Temperature control system

The air-conditioning system provides temperature-controlled air to four
independent zones:

e Flight compartment (COCKPIT switch),

e Forward cabin (FWD CABIN switch), which includes forward galley
and forward lavatory,

e Aft cabin (AFT CABIN switch), which includes aft galley and aft
lavatory, and

e Forward cargo compartment (FWD CARGO switch).

NOTE
The aft cargo compartment is not heated. It is only
ventilated.
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S

LEGEND

Flight Compartment
Forward Cabin

1
(I
[ At cabin
1

Forward Cargo Compartment

Temperature controlled zones
Figure 02-03-10

The temperature in the flight compartment and the cabin can be
controlled in automatic or manual mode.

(1)

Automatic mode

In automatic mode, the IASCs use temperature sensor information
from each zone and regulate the trim air valves to maintain the
selected zone temperature.

The temperature switches (COCKPIT, FWD CABIN, and AFT
CABIN) are used to set the temperature for the flight compartment,
forward and aft cabin zones. On the AIR synoptic page, the actual
zone temperature is displayed in white and the desired zone
temperature is displayed in cyan. In the cabin, the flight attendants
can adjust the desired temperature by + 3 degrees from the pilot
selection. The cabin adjustment displays in white to the right side of
the desired zone temperature (refer to Figure 02-03-11).
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If the zone temperature sensors in the flight compartment or cabin
fail, a manual temperature control mode is available by pressing the
MAN TEMP switch on the AIR panel to ON (refer to
Figure 02-03-12).
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AIR PANEL - FLIGHT COMPARTMENT AND CABIN
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TEMPERATURE
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HYD AVIONIC INFO

DESIRED ZONE AIR SYNOPTIC PAGE
TEMPERATURE
ACTUAL DUCT
FLIGHT ATTENDANT TEMPERATURE
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Automatic temperature control
Figure 02-03-11
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(2)

Manual mode

When the MAN TEMP switch is pressed on the AIR panel (refer to
Figure 02-03-12), the temperature control changes to manual
mode and a MAN TEMP ON status message displays on the
EICAS page. In this mode, the temperature control switches on the
AIR panel select the desired duct temperature instead of the zone
temperature. The IASC then regulates the Trim Air Valves (TAVs)
to maintain a specific duct temperature.

MAN TEMP ON

EICAS STATUS MESSAGE

AIR PANEL - MANUAL TEMPERATURE CONTROL

ON

FWD

26 C

24C+2
N

24°C

AFT
26°C
24°C+2

RECIRC
4 OFF

CKPT
23°C CARGO

2qcr Lo
|
24C

i
15°C

AIR SYNOPTIC PAGE - DUCT TEMPERATURE INDICATION

Manual temperature control
Figure 02-03-12
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(8) Forward cargo heating

The forward cargo compartment temperature control uses the FWD
CARGO switch on the AIR panel to select between three settings:

LO HEAT: To maintain a cargo temperature between 15 °C and
20 °C.
HI HEAT: To maintain a cargo temperature between 20 °C and
25 °C.
VENT: To Ventilate only.

The temperature settings (LO, HI, and VENT) and the cargo duct

temperature display on the AIR synoptic page (refer to
Figure 02-03-13).
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AIR PANEL - FWD CARGO SWITCH

STATUS AIR DOOR ELEC  FLTCTRL
FUEL HYD AVIONIC INFO CB

]

AIR SYNOPTIC PAGE

Forward cargo temperature control
Figure 02-03-13
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G. Cabin air distribution and recirculation system

The cabin air distribution system ensures optimal and consistent
temperature throughout the four temperature zones. The cabin air is
distributed from the upper and lower sides of the overhead stowage bins
and exhausted through floor level ducts that run along the length of the
cabin (refer to Figure 02-03-14).

[
[
I

CABIN UNDERFLOOR

RIGHT PACK VALVE LEFT PACK VALVE

RIGHT PACK 2 LEFT PACK 1

Cabin air distribution and recirculation
Figure 02-03-14

Page 02-03-20 FCOM Vol. 1

Issue 010, Dec 13/2018 BD500-3AB48-32600-01 (309)
Print Date: 2019-12-04



AIR-CONDITIONING, BLEED AIR AND

PRESSURIZATION CS300

Air-conditioning system

Recirculating air reduces the demand on the air-conditioning system, and
provides a more rapid warming of the cabin. Approximately 35% to 40%
of cabin air is recirculated. A recirculation fan draws air through two
recirculation filters and mixes it in the mix manifold with the conditioned
air from the packs. It is then redistributed back into the flight
compartment and cabin zones.

The recirculation fan is automatically controlled by the IASCs . When the
RECIRC AIR switch (refer to Figure 02-03-15) is pressed, the
recirculation fan is turned off, an OFF legend illuminates on the switch,
and a RECIRC AIR OFF status message displays on the EICAS page. A
RECIRC OFF message also displays on the AIR synoptic page.
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AIR SYNOPTIC PAGE - RECIRCULATION OFF

Recirculation fan control
Figure 02-03-15
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H. Cargo compartment ventilation and heating system

Each cargo compartment (forward and aft) includes two cargo shutoff
valves for heating and ventilation. One valve acts as an inflow valve, the
other as an outflow valve. If smoke is detected in either cargo
compartment, the associated valves close automatically.

The heat for the forward cargo compartment is supplied by a TAV and is
selectable as LO (Low) or HI (High) HEAT on the AIR panel (refer to
Figure 02-03-16).

NOTE

The aft cargo compartment is not heated. It is only
ventilated.

AR

— CABIN —
FWD AFT N

FWD — CARGO — AFT

VENT VENT
1 LO 1
D ¢ HEAT
L
‘ . HEAT
RAM AIR

TRIM AIR PACK FLOW N 7 RECIRC AIR

AIR panel - FWD CARGO switch and AFT CARGO switch
Figure 02-03-16
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I. Low Pressure Ground Connection (LPGC)

An external air conditioning source can be connected to the LPGC
forward of the left wing (refer to Figure 02-03-17). The LPGC
supplies air to the mix manifold to distribute it throughout the flight
compartment and the cabin.

LOW PRESSURE
GROUND CONNECTION

Low pressure ground connection
Figure 02-03-17
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J. Avionics cooling system

The aircraft has separate avionics equipment cooling and heat extraction
systems (refer to Figure 02-03-18) that work together to maintain
electrical equipment at the correct temperature.

The avionics cooling system consists of:

¢ One ground valve,

e Two supply fans,

e Two Skin Heat-Exchangers (SHXs), and
e Two particle filters.

The system operates at all times and is controlled by the IASCs. In flight,
the air is drawn from the galleys and the under floor area by two cooling
fans (one in the forward and one in the mid equipment bay). The drawn
air is cooled by two skin heat exchangers, and then directed into the
forward and mid equipment bays. It is then exhausted through the
outflow valve by the avionics heat extraction system.
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FILTER [5553
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HEAT reat [\|f] &R FILTER
EXCHANGER EXCHANGER

LEGEND
MID
EQUIPMENT EQUIPMENT I Cooling Air
BAY BAY I Inlet Air

Avionics cooling system
Figure 02-03-18

When the aircraft is on the ground, the ground valve installed on the skin
on the lower right side of the fuselage opens and provides additional
cooling to the mid equipment bay if the Outside Air Temperature (OAT) is
between 3 °C and 30 °C (37 °F and 86 °F). Before takeoff, the ground
valve is closed by the IASC when all doors are closed and locked. At
landing, the ground valve opens 1 minute after touchdown.

The INLET switch, located on the EQUIP COOLING panel (refer to
Figure 02-03-19), allows the flight crew to select the cooling
system from AUTO (controlled by the IASC) to OFF. When selected to
OFF, the status message INLET AIR OFF displays on the EICAS page.
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QUIP COOLING

EXHAUST
AUTO

INLET AIR OFF

EICAS STATUS MESSAGE

EQUIP COOLING panel — INLET switch
Figure 02-03-19
K. Avionics heat extraction system

The heat generated by the flight compartment displays and the avionics
equipment is extracted by one of the two extraction fans (refer to
Figure 02-03-20). The fans are controlled by the IASCs, and
alternate operation on a daily basis. The air is extracted from the zones
that follow:

e Flight compartment displays,

e Crew oxygen bottle compartment,
e Forward and mid equipment bays,
e Forward and aft lavatories, and

e Forward and aft galleys.
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EQUIP COOLING

FWD ;

Flight Deck O, Bottle

EQUIPMENT == : 2 == EQUIPMENT
BAY Displays Compartment BAY

FLIGHT DECK

ams FWD AVIONICS MID AVIONICS g
(M| EXHAUST EXHAUST [o) BACKUP
LEGEND = VALVE VALVE FAN

== Air Extraction System
== Backup Exhaust and Extraction System

Heat extraction system
Figure 02-03-20

If a single extraction fan fails, the system switches automatically to the
serviceable extraction fan and the advisory message EQUIP BAY COOL
FAULT is displayed on the EICAS page. If both extraction fans fail, two
Avionics Exhaust Valves (AEVs) open, a backup fan is automatically
activated, and the caution message EQUIP BAY COOL FAIL is
displayed on the EICAS page.

During flight, the cabin differential pressure forces air out through the
AEVs.
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The EXHAUST switch on the EQUIP COOLING panel allows the flight
crew to control the AEVs and the backup fan (for details, refer to
Air-conditioning system — Controls and indications).

L. Ram air ventilation

The ram air ventilation is used to supply fresh air to the cabin and to the
flight compartment if both packs fail, causing unpressurized operation.
The ram air ventilation is controlled by the RAM AIR guarded switch on
the AIR panel (refer to Figure 02-03-21).
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Ram air ventilation
Figure 02-03-21
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When the switch is pressed, an OPEN legend illuminates on the switch,
the Emergency Ram Air Valve (ERAV) opens and a RAM AIR OPEN
status message displays on the EICAS page.

AIR-CONDITIONING SYSTEM — CONTROLS AND INDICATIONS

A. AIR panel and EQUIP COOLING panel
The air-conditioning system controls are located on the AIR panel and
the EQUIP COOLING panel (refer to Figure 02-03-22). The
controls are as follows:
e L PACK and R PACK switches,
e TRIM AIR switch,
e PACK FLOW switch,
e RECIRC AIR switch,
e RAM AIR guarded switch,
e COCKPIT switch,
e FWD CABIN and AFT CABIN switches,
e MAN TEMP switch,
e FWD CARGO and AFT CARGO switches,
e INLET switch, and
e EXHAUST switch.
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[Al

AIR panel and EQUIP COOLING panel
Figure 02-03-22

The system indications display on the AIR synoptic page and on the air
section of the EICAS page.
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Integrated air management system indications

Figure 02-03-23

B. L PACK switch and R PACK switch

CABALT 5500  RATE
CREW OXY 1850

Q) LO

+ 100

22 | 22

EICAS PAGE - AIR SECTION

The L PACK and R PACK switches (refer to Figure 02-03-24)
control the left and right pack valves (Flow Control Valves (FCV)). Each

switch has three indications:

e Auto (not illuminated): This mode is the default mode. The IASCs

control the airflow using the respective pack valve.
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e OFF: When pressed in, the OFF label illuminates white and turns off
the respective pack.

e FAIL: llluminates amber when the associated pack valve fails.

If the flight crew presses the switch to OFF and then back to auto, it
resets the pack.
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L PACK FAIL L PACK OFF
R PACK FAIL R PACK OFF

EICAS STATUS MESSAGES

L PACK LEAK
R PACK LEAK
L PACK OVHT

R PACK OVHT

EICAS CAUTION MESSAGES

AIR panel - L PACK switch and R PACK switch
Figure 02-03-24
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C. TRIM AIR switch
The TRIM AIR switch (refer to Figure 02—-03-25) has two positions:

e Auto (not illuminated): When the switch is pressed out, the trim air
system is in automatic mode.

e OFF: When pressed in, the trim air system is off (valves closed).

AR
COCKPIT FWD —— CABIN — AFT

(10N |
\1/ oo /\ olron. N/
c\~\; [} c\u/H Na o4

(PRI FWD — CARGO — AFT

) 5

. HI
HEAT

EICAS STATUS MESSAGE

AN RAM AR
PACK FLOW N 7 RECIRC AIR

AIR panel - TRIM AIR switch
Figure 02-03-25

D. PACK FLOW switch

The PACK FLOW switch (refer to Figure 02-03-26) has two
positions:

e Auto (not illuminated): This mode is the default mode. The IASC
controls the airflow based on the number of cabin occupants entered
in the Flight Management System (FMS).

e HI: When the switch is pressed in, the HI label on the switch
illuminates and activates the high flow mode. This mode is mainly for
smoke and odor evacuation.
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AIR panel - PACK FLOW switch
Figure 02-03-26
E. RECIRC AIR switch

The RECIRC AIR switch (refer to Figure 02-03-27) controls the
recirculation fan. It has two positions:

e Auto (not illuminated): This mode is the default mode. The
recirculation fan is on.

e OFF: When the switch is pressed in, the OFF label on the switch
illuminates white and the recirculation fan is turned off.
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AIR panel - RECIRC AIR switch
Figure 02-03-27

F. RAM AIR guarded switch

The RAM AIR guarded switch (refer to Figure 02-03-28) controls
the Emergency Ram Air Valve (ERAV) and is used to ventilate the flight
compartment and the cabin compartment at low altitude. The switch has
two positions:

e Closed (not illuminated): This is the default switch position. The
ERAV is closed.

e OPEN: When the guarded switch is pressed in, the OPEN label on
the switch illuminates white and the ERAV and the Outflow Valve

(OFV) open.
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AIR panel - RAM AIR guarded switch
Figure 02-03-28

G. COCKPIT, FWD CABIN, and AFT CABIN switches

The COCKPIT, FWD CABIN, and AFT CABIN switches
(Figure 02-03-29) control the flight compartment and cabin
temperatures (duct temperature in manual mode). The flight crew can
select a range of temperatures from 18 °C (64 °F) to 30 °C (86°F) with a
center position of 24 °C (75 °F).

The cabin crew can also control the cabin temperature by making small
adjustments of +3 °C (£5 °F) from the Cabin Management System
(CMS). These adjustments are displayed on the AIR synoptic page and
are reset when the flight crew changes the cabin temperature.
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AIR panel - COCKPIT, FWD CABIN, AFT CABIN switches
Figure 02-03-29

H. MAN TEMP switch

The MAN TEMP switch (refer to Figure 02-03-30) activates or
deactivates the manual temperature control mode. When manual mode
is selected, the COCKPIT, FWD CABIN and AFT CABIN switches control
the supplied duct temperature instead of the zone temperature. The MAN
TEMP switch has two positions:

e Auto (not illuminated): When the switch is pressed out, the
temperature control system is in automatic mode.

e ON: When pressed in, the ON label illuminates white and the
temperature control system is in manual mode.
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AIR panel - MAN TEMP switch
Figure 02-03-30

I. FWD CARGO switch and AFT CARGO switch

The FWD CARGO and AFT CARGO switches (refer to
Figure 02-03-31) allow the control of the cargo valves for
ventilation and heating (forward cargo only).

(1) FWD CARGO switch has four positions:

e OFF: The forward cargo compartment is not ventilated and not
heated.

e VENT: The forward cargo compartment is ventilated and not
heated.

e LO HEAT: The forward cargo compartment is ventilated and
heated to a temperature that ranges between 15 °C (59 °F) and
20 °C (68 °F).
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e HI HEAT: The forward cargo compartment is ventilated and
heated to a temperature that ranges between 20 °C (68 °F) and
25 °C (77 °F).

(2) AFT CARGO switch has two positions:
e OFF: The aft cargo compartment is not ventilated.

e VENT: The aft cargo compartment is ventilated.
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— CABIN —
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‘ . HEAT

TRIM AIR PACK FLOWS W7 RECIRC AR

AIR panel - FWD CARGO switch and AFT CARGO switch
Figure 02-03-31

J. INLET switch

The INLET switch (refer to Figure 02-03-32) controls the forward
and mid equipment bay heat exchanger fans and the ground valve. The
switch has two positions:

e Auto (not illuminated): When the switch is pressed out, the IASC
controls the forward and mid equipment bay supplemental cooling.
This is the default switch position.
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e OFF: When the switch is pressed in, the OFF label on the switch
illuminates white and the forward and mid equipment bay heat
exchanger fans are turned off, and the ground valve closes.

QUIP COOLING

EXHAUST
AUTO

INLET AIR OFF

EICAS STATUS MESSAGE

EQUIP COOLING panel — INLET switch
Figure 02-03-32

K. EXHAUST switch

The EXHAUST switch (refer to Figure 02-03-33) controls the
Avionics Exhaust Valves (AEVs) and the backup fan. The switch has
three positions:

e AUTO: This is the default position and when selected, the 1ASCs
have full control on the Avionics Cooling and heat Extraction System
(ACES).

¢ ON: When selected, both AEVs are driven fully open and the backup
fan is turned on.

e VLV ONLY: When selected, the AEVs are driven fully open and the
backup fan is off.

FCOM Vol. 1 Page 02-03-43

BD500-3AB48-32600-01 (309) Issue 010, Dec 13/2018
Print Date: 2019-12-04



AIR-CONDITIONING, BLEED AIR AND

CS300 PRESSURIZATION

Air-conditioning system

EXHAUST AIR ON

EXHAUST AIR VLV ONLY

EICAS STATUS MESSAGES

EQUIP COOLING panel — EXHAUST switch
Figure 02-03-33

L. AIR synoptic page

The air-conditioning system status displays on the AIR synoptic page
(refer to Figure 02-03-34)

Figure 02-03-35 and Figure 02-03-36 describe the
air-conditioning indications on the AIR synoptic page.
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STATUS AR DOOR ELEC  FLTCTRL

FUEL HYD AVIONIC INFO CB

22 22
22°C+2  22°C+2
| 1

15 15

AIR synoptic page — Air—conditioning system
Figure 02-03-34
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VALVE POSITION
NORMAL OPERATION A
Symbol Condition Symbol Condition
¢ Closed Normal flow
q) Open with flow No flow

Open with no flow

Abnormal flow (overheat,
out of range pressure, leak)

VALVE POSITION
FAILED OPERATION P
Condition Condition
Failed closed Failed or leaked

Failed open with flow

Failed open with no flow

Invalid

Active

Invalid

Normal OFF

AIR synoptic page — Air—conditioning system description
Figure 02-03-35
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N====
RGN |

AIR SYNOPTIC PAGE

AIR CONDITIONING INDICATIONS
Fwd cargo selection indicator (white):
AR * OFF - no heating, no ventilation
@ C\:/E,\?.I(.:) * VENT - cargo ventilation only
* LO HEAT - vent and low heating level (15-20°C)
* HI HEAT - vent and warmer heating level (20-25°C)
AFT Actual cabin temperature (white):
@ 26°C « Dashed line "-—-" represents a temp sensor failure
or operating in manual mode
Selected temperature (cyan):
@ 24°c + Automatic mode — desired ZONE temperature
« Manual mode — desired DUCT temperature
@ Flight attendant adjustment (white): £3°C
(5) 24°c Duct temperature
(6) RECIRC Recirculation fan status
< OFF
Trim air status:
« Normal operation — green
@ TRIM AIR « No operation — gray
« Failed — amber

AIR synoptic page — Air—conditioning indications
Figure 02-03-36
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AIR-CONDITIONING SYSTEM - EICAS MESSAGES

A. Warning messages

Message Description Aural Inhibit

EQUIP BAY OVHT |Forward equipment bay or None None
mid equipment bay over-
temperature detected (more
than 67 °C (152 °F)).

B. Caution messages

Message Description Inhibit

IASC 1 failed, channel B and C failed TO, LDG
and IASC 2 channel B and C failed.

Loss of both extraction FANS confirmed |TBD
by IASC channel (safety or control) or
both fans are running or total loss of one
zone temperature measurement.

IASC 1 failed, channel A and channel B | TO, LDG
failed or not received by DMC.

Left pack inoperative, or loss of left pack |TO, LDG
leak detection, or loss of both IASC 1
channels.

Left compressor discharge temperature |[TO, LDG
overheat or left pack discharge temper-
ature overheat.

IASC 2 failed, channel A and channel B | TO, LDG
failed or not received by DMC.

Right pack inoperative, or loss of right TO, LDG
pack leak detection, or loss of both IASC
2 channels.
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Message Description Inhibit
Right compressor discharge temperature | TO, LDG
overheat or right pack discharge temper-
ature overheat.
RAM AIR switch selected OPEN and TO, LDG
Emergency Ram Air Valve (ERAV) not
detected open, or RAM AIR switch
selected to CLOSE and ERAYV not
detected closed.
RFAN internal failure detected or TO, LDG
communication failure.
Trim air failure or loss of trim air leak TO, LDG
detection or loss of both IASC 1
channels.
Trim air leak detected. TO, LDG
C. Advisory messages
Message Description Inhibit
AVIONIC FAULT Loss of redundant or non-critical function | TO, LDG
for the avionics system.
AVIONIC FAN Loss of fan functionality within avionics |TO, LDG
FAULT LRUs.
EQUIP BAY COOL |Loss of redundant or non-critical function | TO, LDG
FAULT for the air-conditioning system.
PACK FAULT Loss of redundant or non-critical function | TO, LDG
for the air-conditioning system.
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D. Status messages

Message Description Inhibit

I AFT CARGO AIR AFT CARGO selected and confirmed None
OFF OFF.

I FWD CARGO AIR FWD CARGO selected and confirmed None
OFF OFF.

EXHAUST AIR VLV |Exhaust valves open manually. None
ONLY

EXHAUST AIR ON |Exhaust air system manually selected on | None
(supplemental fan turns on and valves

open).
INLET AIR OFF Inlet air system (skin heat exchanger) None
selected off (fans turn off and valves
close).
MAN TEMP ON Temperature control selected manually. |None
PACK FLOW HI Cabin airflow selected to HI. None
L PACK OFF Left pack selected to OFF. None
R PACK OFF Right pack selected to OFF. None
RAM AIR OPEN Ram air selected to OPEN. None
TRIM AIR OFF Trim air selected to OFF. None
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PRESSURIZATION SYSTEM - OVERVIEW

Aircraft pressurization is achieved by controlling the outflow of cabin air
provided by the packs. This is accomplished by modulating the position of
the Outflow Valve (OFV), which is located at the midway bottom of the
aircraft. The two Integrated Air System Controllers (IASCs) control the OFV
in automatic or manual mode. Independent, fully pneumatic, safety valves
and a Negative Pressure Relief Valve (NPRV) protect the system from
overpressure and negative pressure conditions.

The main components of the pressurization system are:
e OQutflow Valve (OFV),

e Safety valves,

e Negative Pressure Relief Valve (NPRV), and

e Pressure Equalization Valves (PEVs).

The pressurized sections of the aircraft include the flight deck and cabin, the
underfloor areas, and the cargo compartments (refer to
Figure 02-04-1).

PRESSURE SAFETY

EQUALIZATION VALVES (2)
VALVES

OUTFLOW NEGATIVE PRESSURE
VALVE RELIEF VALVE
LEGEND

I:l Pressurized area.

Pressurized area
Figure 02-04-1
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The system is controlled from the PRESSURIZATION panel (refer to
Figure 02-04-2). The avionics system allows input of landing elevation
for pressurization control and provides feedback to the IASCs about the
current aircraft conditions. The pressurization information is reported on the
air section of the EICAS page and AIR synoptic page (refer
toFigure 02-04-3 ).

A
——  PRESSURIZATION ——
EMER DEPRESS
MAX AP
0.11 PSI TO
1.00 PSI LDG
\ /) DITCHING

AUTO PRESS

MAN

MAN RATE

s,

DPLY
‘ .
\1/

DN UP

PRESSURIZATION PANEL

&

Pressurization system controls
Figure 02-04-2
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86.5 N2 86.6
2410 FF(PPH) 2440

124  OILTEMP 124
116 OILPRESS 116

TOTAL FUEL(LB) | 24025

6025 11975 6025

NL RUDDER NR

INFO

EICAS

Pressurization system indications
Figure 02-04-3
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PRESSURIZATION SYSTEM - DESCRIPTION AND OPERATION

A.

Outflow Valve (OFV)

A single Outflow Valve (OFV), located on the aft pressure bulkhead of
the FWD cargo compartment, controls the amount of air discharged from
the aircraft in order to maintain a specific cabin pressure. It consists of a
single butterfly valve that is electrically operated by an actuator. The
actuator has two automatic modes controlled by the A channel of each
individual IASC. The actuator also has a manual mode controlled by the
safety channel of both IASCs through a relay. The maximum positive and
negative differential pressures are 60.67 kPa (8.8 psid) and —-3.45 kPa
(-0.5 psid) respectively. There is no muffler installed with the
OFV. <21310001D>

Safety Valves

Two safety valves are located on the aft pressure bulkhead. They have
an overpressure and a negative pressure relief function determined by
the pressure differential between the aircraft interior and the outside
atmosphere. The safety valves operate pneumatically and are completely
independent of the other pressurization components.

Negative Pressure Relief Valve (NPRV)

The Negative Pressure Relief Valve (NPRV) is located on the aft
pressure bulkhead. It has a redundant negative pressure relief function.

Pressure Equalization Valves (PEVs)

The four Pressure Equalization Valves (PEVs) prevent excessive
pressure differential between the cabin and the cargo compartments.
Each cargo compartment is equipped with large and small PEVs. The
large PEVs prevent the cabin from pressurizing when a cargo door is not
safely closed. The small PEVs equalize pressure between the cargo
compartments and the cabin during fast climbs.
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INTEGRATED AIR SYSTEM CONTROLLER (IASC) — PRESSURIZATION
SYSTEM CONTROL AND MODES

A. Automatic mode (IASC control)

The IASCs control the OFV to maintain cabin pressure on a
pre-programmed schedule based on the aircraft flight profile entered into
the Flight Management System (FMS). Each controller incorporates a
primary channel (A channel) dedicated to automatic cabin pressure
control. In automatic mode (refer to Figure 02-04-4), the IASCs
alternate control with one being active and the other in standby mode. If
there is a fault in the active IASC A channel, the standby A channel of
the other IASC becomes active and takes control of the OFV. Manual
mode is explained below.
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Prepressurization | Takeoff Climb Cruise Descent | Depressurization

41,000 ft

Takeoff
Elevation

Landing

1
1
1
1
1
1
1
1
1
I
I
1
1
1
1
1
1
1
1
1
1
I
I
1
1
1
i
1
! Elevation

-300 ft -300 ft

LEGEND

= Aircraft Altitude

e Cabin Alltitude

— — — Return to Base (Aircraft Altitude)
— — — Return to Base (Cabin Altitude)

Pressurization automatic mode
Figure 02-04-4

B. Pre-pressurization mode

The pre-pressurization mode is activated on the ground when the thrust
levers are advanced for takeoff. The IASC pressurizes the aircraft to 300
feet below airport elevation to eliminate any perceptible pressure
changes at takeoff.
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C. Takeoff mode

As soon as the aircraft is weight-off-wheels, the takeoff mode is initiated.
The system will begin a gradual cabin pressurization.

D. Return to base mode

Return to base mode begins if the aircraft descends at a rate greater
than 500 ft/min for more than 10 seconds within 10 minutes of takeoff or
prior to reaching 5000 feet above takeoff field elevation. In return to base
mode, the IASC depressurizes the aircraft to the takeoff field elevation.

E. Climb mode

The IASC activates the climb mode once the aircraft reaches 5000 feet
above takeoff field elevation or 10 minutes after takeoff. The IASC sets a
rate of change that is controlled for passenger comfort.

The cabin climb rate profile varies directly in relation to the aircraft climb
rate. When step climbs are performed at high altitude and at large climb
rates, the cabin climb rate might exceed the maximum normal limit due to
safety valve overpressure protection. In this case, the cabin rate of climb
will be proportional to the aircraft vertical speed.

F. Cruise mode

The IASC activates the cruise mode if the aircraft rate of climb is less
than 500 ft/min for 10 seconds. The cabin altitude stabilizes at a level in
accordance with the cabin pressure schedule.

G. Descent mode

The IASC activates the descent mode when the aircraft descends at a
rate greater than 500 ft/min for 10 seconds (refer to
Figure 02-04-5). The rate of cabin descent is directly related to
the aircraft’'s rate of descent. Cabin altitude descends on schedule until
the cabin altitude is 300 feet below landing elevation. During a high
speed descent, the cabin rate of descent is increased to match the
remaining flight time.
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ALTITUDE
(FEET)

AIRCRAFT ALTITUDE

300 ft
(91.44 m)
LANDING
ELEVATION \
T CABIN ALTITUDE

TIME
REMAINING FLIGHT TIME

Descent mode
Figure 02-04-5

H. Depressurization mode

After landing or after an aborted takeoff, the OFV fully opens and
remains in that configuration while on the ground.

. Manual pressurization mode

In manual pressurization mode, the IASCs maintain the cabin
pressurization rate set by the flight crew. In manual mode, both IASC
primary channels (A channels) become inactive and the IASCs (B
channels) take direct control of the OFV utilizing the pressurization
system relay.

The manual mode is active when the AUTO PRESS switch is pressed in
on the PRESSURIZATION panel. A MAN label illuminates on the switch,
and the status message CABIN PRESS MAN displays on the EICAS
page (refer to Figure 02-04-6). The MAN RATE switch allows
adjustments to the manual pressurization rate DN or UP positions, as
described below:

e The 12 o’clock position has a detent corresponding to O ft/min.

e The 9 o’clock and 3 o’clock positions have detents corresponding to
—1000 and +1000 ft/min, respectively.
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e Counter-clockwise, between the 9 o’clock and DN positions, the rate
of change can be adjusted from -1000 to -2500 ft/min. And
clockwise, between 3 o’clock and UP positions, the rate of change
can be adjusted from 1000 to 2500 ft/min.

PRESSURIZATION
EMER DEPRESS

MAX AP

0.11 PSI TO
1.00PSI LDG

DITCHING

| |
CABIN PRESS MAN

EICAS STATUS MESSAGE

PRESSURIZATION panel — MAN RATE switch
Figure 02-04-6

When the desired cabin altitude is reached, the MAN RATE switch is
rotated to the center position to stabilize the cabin at the current cabin
altitude.

The actual cabin rate of change is measured from the cabin pressure
sensors embedded in the B channels of the controllers and is used to
limit the selected rate for the maximum comfort of the passengers. The
display of the actual cabin rate is on the EICAS primary page (normal
mode) and AIR synoptic page (reversion mode only). When the switch is
in motion, the displayed value on the EICAS corresponds to the selected

cabin rate.
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J. Emergency depressurization function

Emergency depressurization is available in automatic and manual
modes. When the EMER DEPRESS guarded switch is pressed in, the
OFV opens and the caution message EMER DEPRESS ON displays on
the EICAS page (refer to Figure 02-04-7). When selected, the
cabin will depressurize to 15000 feet cabin altitude or the aircraft altitude,
whichever is lower.

RIZATION

MAX AP

0.11 PSI TO
1.00PSI LDG

DITCHING

EMER DEPRESS ON

EICAS CAUTION MESSAGE

PRESSURIZATION panel - EMER DEPRESS guarded switch
Figure 02-04-7

If the automatic pressurization is selected, the cabin rate of change is
limited to 2500 ft/min. If manual pressurization is selected, the cabin rate
of change is limited to 3500 ft/min. In both cases the cabin rate of change
limitation is ensured by the active IASC.
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K. Ditching function

The ditching function is available in both automatic and manual
pressurization modes. When the DITCHING guarded switch is pressed,
all valves below the aircraft flotation line close, except for the ram air
valve, which is directly controlled by the RAM AIR switch. The ON label
on the DITCHING switch is illuminated and the status message
DITCHING ON appears on the EICAS page (refer to
Figure 02-04-8). The valves that are closed by the DITCHING
guarded switch are:

e Avionics Exhaust Valve (AEV),
e Flow Control Valve (FCV),
e Trim Air Pressure Regulating Valve (TAPRV),
e Bulkhead check valve, and
¢ Outflow Valve (OFV), which is closed last.
If the ram air valve is open, the caution
message displays on the EICAS.
NOTE

The ram air valve is not controlled by the DITCHING
guarded switch. To close the ram air valve, the flight
crew must manually select the RAM AIR switch, on the
AIR panel, to OFF.
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PRESSURIZATION
EMER DEPRESS

MAX AP
0.11 PSI TO
1.00PSI LDG

AUTO PRESS

DITCHING MISCONFIG

EICAS CAUTION MESSAGE

DITCHING ON

EICAS STATUS MESSAGE

PRESSURIZATION panel — DITCHING guarded switch
Figure 02-04-8

PRESSURIZATION SYSTEM — CONTROLS AND INDICATIONS
A. PRESSURIZATION panel

The PRESSURIZATION panel (refer to Figure 02-04-9) has the
switches that follow:

EMER DEPRESS guarded switch,
AUTO PRESS switch,

DITCHING guarded switch,

MAN RATE switch and

PAX OXY guarded switch.
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PRESSURIZATION
EMER DEPRESS

MAX AP

0.11 PSI TO
1.00PSI LDG

AUTO PRESS

DITCHING

MAN

PAX OXY

PRESSURIZATION panel
Figure 02-04-9

B. EMER DEPRESS guarded switch

When the EMER DEPRESS guarded switch is pressed (refer to
Figure 02-04-10), the ON label on the switch illuminates white and
the emergency depressurization mode is activated.
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0.11 PSI TO
1.00PSI LDG

DITCHING

EMER DEPRESS ON

EICAS CAUTION MESSAGE

PRESSURIZATION panel - EMER DEPRESS guarded switch
Figure 02-04-10

ON: Opens the Outflow Valve (OFV).

C. AUTO PRESS switch

The AUTO PRESS (refer to Figure 02-04-11). The switch labels
indicate the modes that follow:

e No labels visible: The FAIL and MAN labels are not illuminated. The
cabin pressurization system is controlled automatically by the IASC.

e FAIL: llluminates amber when there is a failure of the automatic
pressure control mode.

e MAN: The MAN label illuminates white when the AUTO PRESS
switch is pressed in to indicate that the manual pressurization mode
is active. The status message CABIN PRESS MAN displays on the
EICAS page. The manual pressurization mode is controlled with the
MAN RATE switch.
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NOTE

To change the IASC automatic control channel, the
flight crew has to cycle the AUTO PRESS switch from
automatic to MAN and then back to automatic.

PRESSURIZATION
EMER DEPRESS
MAX AP

0.11 PSI TO
1.00PSI LDG

D AUTO PRESS FAIL

DITCHING EICAS CAUTION MESSAGE

CABIN PRESS MAN

PAX OXY EICAS STATUS MESSAGE

MAN RATE
‘ .
\/

DN up

PRESSURIZATION panel — AUTO PRESS switch
Figure 02-04-11
D. MAN RATE switch

The MAN RATE switch (refer to Figure 02-04-12) is activated only
when the AUTO PRESS switch is pressed in and the MAN label is
illuminated. When in motion, the displayed value on EICAS corresponds
to the selected cabin rate.

e UP: Full clockwise position corresponds to maximum up rate.

e DN: Full counter-clockwise position corresponds to maximum down

rate.
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PRESSURIZATION
EMER DEPRESS

MAX AP

0.11 PSI TO
1.00PSI LDG

DITCHING

CABIN PRESS MAN

EICAS STATUS MESSAGE

PRESSURIZATION panel — MAN RATE switch
Figure 02-04-12

E. DITCHING guarded switch

When the DITCHING guarded switch (refer to Figure 02-04-13) is
pressed, the ditching sequence activates. When the sequence is
completed, the DITCHING ON status message displays on the EICAS

page.
NOTE

The ram air valve is not automatically controlled by the
DITCHING guarded switch. To close the ram air valve,
the flight crew must manually select the RAM AIR
switch, on the AIR panel, to OFF.
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PRESSURIZATION
EMER DEPRESS

MAX AP
0.11 PSI TO

1.00 PSI LDG DITCHING MISCONFIG

EICAS CAUTION MESSAGE

DITCHING ON

EICAS STATUS MESSAGE

PRESSURIZATION panel — DITCHING guarded switch
Figure 02-04-13

PAX OXY guarded switch

When the PAX OXY guarded switch is pressed (refer to
Figure 02-04-14), the DPLY label on the switch illuminates white to
indicate that the passenger oxygen masks are deployed. The DPLY label
also illuminates white when the masks are automatically deployed. When
deployed, a PAX OXY DPLY status message displays on the EICAS

page.
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PRESSURIZATION
EMER DEPRESS
MAX AP

0.11 PSI TO
1.00PSI LDG

DITCHING

PAX OXY DPLY

EICAS STATUS MESSAGE

PRESSURIZATION panel - PAX OXY guarded switch
Figure 02-04-14

G. Landing elevation selection

The cabin pressurization system is designed to support landing
elevations between 1000 feet below sea level (-1000 feet) and 14500
feet. In normal conditions, the cabin altitude for landing elevation is
automatically set when the destination airport is entered in the FMS.

Manual selection of the landing elevation can be set on the:
e Control Tuning Panel (CTP),
e CTP tab on the AVIONIC page, or

e Communication Navigation and Surveillance (CNS).

If the landing elevation is selected manually, a white MAN will be
indicated on the AIR synoptic page and EICAS page, and a cyan MAN

will be indicated on the CTP.

Page 02-04-18 FCOM Vol. 1

Issue 010, Dec 13/2018 BD500-3AB48-32600-01 (309)

Print Date: 2019-12-04



AIR-CONDITIONING, BLEED AIR AND
PRESSURIZATION
Pressurization system

CS300

TUNE/
0O e

| @ N IDENT

STATUS AR

FUEL HYD

DOOR

Manual landing elevation selection

NAV SRC CRS

FMS 1w [C 000]

BARO UNITS

SO N w

MINIMUMS
OFF 'W

BRG 1 BRG 2
OFF '¥ |OFF 'V

HDG FPV CAGE
® MAG @ON
OTRUE O OFF

LDG ELEV|C
O FMS

ELEC  FLTCTRL

AVIONIC INFO CB

NAV SRC CRS

FMS 1w [C 000]

BARO UNITS

STDI[ N w

MINIMUMS
OFF |'W

BRG 1 BRG 2
OFF |¥ |OFF ¥

HDG FPV CAGE
® MAG @ON
OTRUE O OFF

LDG ELEV[C _ 000]FT
O FMS

@® MAN

AVIONIC SYNOPTIC PAGE

Figure 02-04-15

H. Pressurization indications

The pressurization system indications display on the air section of the

EICAS page (refer to Figure 02-04-16)

. When the EICAS is in

compressed mode, the pressurization data displays on the bottom of the
AIR synoptic page (refer to Figure 02-04-17).

The displayed data is as follows:
e Cabin altitude (CAB ALT),
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e Pressure differential (A P),

e Landing elevation (LDG ELEV),

e Cabin rate of change (RATE), and

e Crew oxygen quantity (CREW OXY).

RATE
White when landing elevation set via FMS.
Cyan in manual mode.

CAB ALT
White when less
than 8500 ft.
Amber when between
Red when 10000 CABALT 5500 RATE t 100
or above. P 80 CREW OXY 1850
LDGELEV 560
TEMP
DELTAP 23 22 22
ite wh rmal. °
gt (°C) LO
relief setting.
Pressurization data description
Figure 02-04-16
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Pressurization system

AIR synoptic page — Pressurization indications
Figure 02-04-17

PRESSURIZATION SYSTEM - EICAS MESSAGES

A. Warning messages

Message Description Aural Inhibit
CABIN ALT Cabin altitude more than Cabin None
10000 feet or up to 15000 altitude
feet High Altitude Airfield
Operation (HAAO).
CABIN DIFF PRESS | Positive differential pressure |Cabin None
is more than the pneumatic |pressure
relief setting.
B. Caution messages
Message Description Inhibit
Both cabin pressure control auto TO, LDG
functions are failed.
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Message Description Inhibit

Cabin altitude between 8500 feet and TO, LDG
10000 feet, or up to 15000 feet (HAAO),
or above 10000 feet for 30 minutes
(HAAO).

DITCHING guarded switch selected to TO, LDG
ON and RAM AIR switch selected
OPEN.

EMER DEPRESS guarded switch TO, LDG
selected to ON confirmed by either one
auto mode or one manual mode.

High airport elevation landing is selected | TO, LDG
and HAAO option is not present on air-
craft.

C. Advisory messages

Message Description Inhibit
CABIN ALT LEVEL [Cabin altitude caution and warning TO, LDG
HI thresholds higher due to high altitude

landing field elevation mode.

PRESSURIZATION |Loss of redundant or non-critical function | TO, LDG
FAULT for the pressurization system.

D. Status messages

Message Description Inhibit
CABIN PRESS MAN | Manual pressurization mode selected. None
DITCHING ON DITCHING switch selected to ON and None

sequence completed.
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AUTOMATIC FLIGHT CONTROL SYSTEM (AFCS) - OVERVIEW

The Automatic Flight Control System (AFCS) features the integrated
functions of the:

e Flight Director (FD),
e Autopilot (AP),

e Autoland (AL), and
e Autothrottle (AT).

The AFCS computes guidance commands to follow a predetermined flight
trajectory at a given speed.

The AFCS also provides flight guidance commands for automatic landing
(autoland).

Each AFCS (AFCS 1 and AFCS 2) includes (refer to Figure 03—-01-1):
e Two Flight Guidance (FG) systems,
¢ One Autothrottle (AT) system, and

e One AFCS monitoring function.
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Autoflight Control System (AFCS) overview
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The FD provides pitch and roll commands to the AP system to control the
primary flight control surfaces, and displays information on the Primary Flight
Display (PFD) for the Flight Path Vector (FPV). Refer to
Figure 03-01-2.

TAS 121
GS 121

ADI

ADI - Approach Status Annunciator
Figure 03-01-2

The AP system processes the FD commands within the flight envelope, and
controls the engage and disengage logic. The AT system controls the thrust
and aircraft speed by changing the position of the thrust levers.

The AFCS controls (refer to Figure 03—01-3) are located on the:
¢ Flight Control Panel (FCP),

¢ Reversion Switch Panel (RSP),

¢ Flight Management System (FMS),

e Thrust levers, and

e Sidesticks.
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AUTOMATIC FLIGHT
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FD mode indications are displayed on the Flight Mode Annunciator (FMA) on
the PFD. System status and faults are reported on the EICAS page.

The FD and the AT systems are paired together. Only one FD/AT
combination is active at a time.

The FD and AP/AT controls are on the Flight Control Panel (FCP) in the
center section of the glareshield, and on the Reversion Switch Panel (RSP)
on the center pedestal.

Takeoff/Go-Around (TOGA) and AT switches are located on the thrust levers.
The AP disconnect switches are located on each sidestick.
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AUTOMATIC FLIGHT
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FLIGHT DIRECTOR (FD) - OVERVIEW

The Flight Director (FD) gives Flight Guidance (FG) (refer to
Figure 03-02-1) and provides pitch and roll commands to the
Autopilot (AP) system, to the Primary Flight Control Computer (PFCC), and
to the Primary Flight Display (PFD).

FLIGHT GUIDANCE
SYSTEM

PITCH AND ROLL COMMANDS

' '

PRIMARY FLIGHT DISPLAY (PFD)
AUTOPILOT (AP) SYSTEM - FLIGHT PATH VECTOR (FPV)
DISPLAY

PRIMARY FLIGHT SURFACES

Flight Guidance (FG) system overview
Figure 03-02-1

The FD system is installed in each channel of the Data Concentrator Unit
Module Cabinets (DMCs) installed in the mid equipment bay compartment.
Refer to Figure 03-02-2.
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LEFT DCU MODULE CABINET

CHANNEL A CHANNEL B
FLIGHT GUIDANCE FLIGHT GUIDANCE
FUNCTION (LEFT) FUNCTION (RIGHT)

AUTOFLIGHT CONTROL SYSTEM 1 (AFCS 1)

RIGHT DCU MODULE CABINET

CHANNEL A CHANNEL B
FLIGHT GUIDANCE FLIGHT GUIDANCE
FUNCTION (LEFT) FUNCTION (RIGHT)

AUTOFLIGHT CONTROL SYSTEM 2 (AFCS 2)

Flight Guidance (FG) system location
Figure 03-02-2

The controls are on the Flight Control Panel (FCP) and on the Reversion
Switch Panel (RSP). The indications are shown on the PFD (FMA and ADI).
System status and faults are displayed on the EICAS page. Refer to
Figure 03-02-3.
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Flight Guidance (FG)

[
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L PFD ISI R PFD
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DSPLTUNE] FD/AT

REVERSION SWITCH PANEL (RSP) - FD/AT ALTN
(ALTERNATE) SWITCH

Flight Guidance (FG) system controls
Figure 03-02-3
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FD FUNCTION — DESCRIPTION AND OPERATION

The FD system computes pitch and roll commands according to the
guidance mode selected by the flight crew on the Flight Control Panel (FCP)
or by the Flight Management System (FMS). The guidance modes are:

e Lateral modes,

e Vertical modes, and

e Multi-axis modes.

The FCP is divided into the five sections that follow:
e Speed control,

e Lateral modes,

e Autopilot/Autothrottle (AP/AT),

e Vertical modes (FLC, ALT and VNAV), and

e Vertical modes (VS and FPA).

The FD uses data from several systems and sensors. This data includes
attitude, heading, air data, radio altimeter, navigation, and manual inputs.

Several lateral and vertical FD modes can be selected to control the aircraft
trajectory. Only one lateral mode and one vertical mode are active at a time.
However, one lateral mode and up to three vertical modes can be armed to
transition to an active status.

The FD switches at each end of the FCP (refer to Figure 03-02-4)
control the display of the FD cue on their respective PFD and use the logic
that follows:

e On the coupled PFD:
— Ifthe AP is engaged, selection of the FD switch has no effect.

— If there is an active approach status displayed on the ASA and the
AP is disengaged (if initially engaged), either FD switch can be
selected to control the FD cue.
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NOTE

When above 200 feet AGL, selection of the TO/GA
switches can also re—enable the FCP.

— During all other phases of flight, if the AP is disengaged (if initially
engaged), only the coupled-side FD switch can be used to control
the FD cue.

e On the uncoupled PFD, regardless of AP engagement, selection of the
FD switch removes or displays the FD cue.

— | ] | [
SPEED LATERAL FLC, ATL, VNAV VS, FPA

CONTROL MODES VERTICAL MODES VERTICAL MODES
| | | |

PS> JMAN

FLIGHT DIRECTOR AUTOPILOT/AUTOTHROTTLE FLIGHT DIRECTOR
SWITCH SWITCH

[&]

Flight Control Panel (FCP)
Figure 03-02-4

When a FD cue is removed from the PFD, a white FD OFF message is
displayed on the PFD. Refer to Figure 03-02-5.
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10000
(74

/ E
N
N

ADI

ADI — FD OFF Message
Figure 03-02-5

A. Data source selection

The FD uses two data sources. The data source can be selected by
pressing the XFR switch on the FCP.

Only one FD system (one channel) inside the DMC is active at a time,
while the other is on standby. In normal operation, automatic selection of
the active DMC is based on odd and even days. The XFR (transfer)
switch on the FCP determines which FG system (channel A or channel
B) will be used inside the DMC (refer to Figure 03—-02-6). It also
determines which data source will feed the FD system and the AT
system. The selected data source is indicated by a white arrow on the
FMA and by a green arrow beside the XFR switch.
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FD MODE CHANGE

EICAS CAUTION MESSAGE

ann

M .750

TAS 420
GS 320 °o o 1<02 o 200

ADI

Flight Director (FD) — Data source indication
Figure 03-02-6

Pressing the XFR switch resets all the FD modes to basic. A FD MODE
CHANGE caution message is displayed on the EICAS page. The FD
modes must be reselected.
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B. Reversion Switch Panel (RSP) — FD/AT ALTN switch

Two FD/AT computers are available for flight guidance but only one is
active at a time. They alternate automatically every day, or in case of
failure of the active dual channel.

The FD/AT can be manually changed by pressing the ALTN switch on
the Reversion Switch Panel (RSP), which is located on the center
pedestal. Refer to Figure 03-02-7.

DISPLAY
NORM L CURSOR R

INHIB INHIB

L PFD R PFD

& Ol I'I :

REVERSION SWITCH PANEL (RSP)-FD/AT ALTN
(ALTERNATE) SWITCH

[A

Reversion Switch Panel (RSP) — FD/AT ALTN (alternate) switch
Figure 03-02-7

If a failure of the active DMC is detected in flight, the system
automatically selects the alternate source. The flight crew can also select
the alternate source manually with the FD/AT ALTN switch on the RSP.

C. Flight director cue

The flight director cue displays as a magenta circle with lateral bars, that
is smaller than the Flight Path Vector (FPV) symbol (refer to
Figure 03-02-8). The flight director cue moves on the Attitude
Direction Indicator (ADI) to provide steering commands.
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FLIGHT DIRECTOR CUE

FLIGHT PATH
VECTOR
(FPV)

29.93 1IN

ADI
ADI - Flight director cue and Flight Path Vector (FPV)
Figure 03-02-8

To follow the FD commands, the aircraft must be maneuvered, either
manually or by the Autopilot (AP), so that the FPV is over the flight
director cue.

D. Flight Mode Annunciator (FMA)

The Flight Mode Annunciator (FMA) displays the active and armed FD
modes, Autopilot (AP), and Autothrottle (AT) status. The FMA is divided
into five sections separated by a vertical white line (refer to
Figure 03-02-9). The sections are as follows (from left to right):

e Autothrottle (AT) mode: Indicates autothrottle operating mode and
status.

e Lateral mode: Indicates the FD lateral operating mode and status.

e Autopilot, autothrottle, and data source: Indicates status and used
data source.

e Vertical mode: Indicates the FD vertical operating mode and status.
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e Alternate source selection: Used to indicate alternate data source in
use.

M 750

TAS 420
GS 320 °o ° 152 o 200

FLTID BD100 HDGAUT[“/&(I]Q 3

utc 20:45:59
DATEOBDEC

TAT-15°C
SAT-48°C

PFD - Flight Mode Annunciator
Figure 03-02-9
E. Approach Status Annunciator (ASA)

The ASA displays below the FMA on the right side of the PFD (refer to
Figure 03-02-10). The ASA displays the active approach status in
reference to:

e Autoland capability (LAND3 or LAND2),
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e ILS approach capability (APPR2 or APPR1), or
e Steep approach (STEEP).

TAS 121
GS 121

ADI

ADI - Approach Status Annunciator
Figure 03-02-10

FD - LATERAL GUIDANCE MODES

Lateral guidance includes modes related to heading, bank angle selection, or
navigation tracking. Activation of the FD lateral modes results from the flight
crew selections on the FCP. Each lateral mode is annunciated on the FMA.
The table that follows shows each lateral mode with the associated control
and FMA annunciation.

}\ssociatec
Mode FCP FMA annunciation
switch
Heading HDG HDG
e Navigation (FMS source) NAV e FMS1 (FMS2)
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Mode

}\ssociatec
FCP
switch

FMA annunciation

e Navigation (LOC source)

e Navigation (VOR source)

e LOC1 (LOC2)
e VORI (VOR2)

e Approach (VOR source) APPR e APPR VOR1
e Approach (FMS source) (VOR2)

e APPR FMS1
e Back Course approach (B/C source) (FMS2)

e APPR B/C1

(B/C2)
1/2 BANK 1/2 Green arc on the
BANK ADI roll scale

(1) FD - Heading (HDG) mode

The HDG mode (refer to Figure 03-02-11) is the basic lateral
mode and is enabled when:

e AP is engaged with no mode previously selected,

e No mode previously selected,

e Mode lost or deselected, or

e Vertical mode is selected without lateral mode selected.

If the Primary Flight Control Computer (PFCC) cannot maintain the
heading, or when below 200 feet RA, the roll mode replaces the
heading mode (HDG). The bank angle is then maintained and a green
ROLL message displays on the FMA.
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M .750

TAS 420
GS 320

ADI - Heading Mode
Figure 03-02-11
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To select the heading mode, the HDG switch on the FCP must be
pressed (refer to Figure 03-02-12). Once selected, a mode
selection light illuminates above the HDG switch. When the mode is
active, a green HDG message displays in the left section of the FMA.

To change the heading, rotate the HDG switch on the FCP. The
selected heading displays in the heading window, above the HDG
switch on the FCP, and the cyan heading bug is positioned to the
selected heading HSI.

Turns are started in the same direction as the HDG switch rotation.
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FLIGHT CONTROL PANEL

SPD | HDG | AP | VALTS
AT

FLIGHT MODE ANNUNCIATOR

HEADING HEADING BUG

B\E HDG ‘010 3L

PFD - Heading Mode
Figure 03-02-12
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A. FD - Heading synchronization

When the HDG switch is pressed (PUSH SYNC), the heading bug is
automatically maintained, synchronized with the actual heading. A cyan
AUTO message replaces the selected heading and the heading window
on the FCP is blank. Refer to Figure 03—02-13.

Rotating the HDG switch during AUTO cancels auto-synchronization.
Heading synchronization is automatic when either:

¢ In TO lateral mode and the aircraft is on the ground,

e The GA mode is active, or

e In basic mode.
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3

60 HDGAUTO.]010

FLIGHT CONTROL PANEL

FCP - Heading Synchronization
Figure 03-02-13
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B. FD - Navigation (NAV) mode
The NAV mode tracks a predetermined course from either the:
e VOR or localizer (LOC), or
e Flight Management System (FMS).
(1) FD —NAV mode — VOR

When VOR1 or VOR2 is selected as the navigation source, the FD
provides lateral commands to track the selected VOR course.

Upon initial NAV mode selection and prior to course capture, the
heading (HDG) mode is activated. The heading is manually set by
the HDG switch to intercept the desired course. During the
intercept, HDG displays in green (as the active mode) and VOR1 or
VOR2 displays below it in white (armed mode). Refer to
Figure 03-02-14.

When capturing the desired track, HDG is removed and a green
VOR1 or VOR2 indication flashes for 5 seconds, then becomes

steady.
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| ||
VOR1
INTERCEPT WITH HEADING SELECT MODE

FLIGHT CONTROL PANEL (FCP)

VOR FLASHES FOR 5 SECONDS AT CAPTURE

FMA - NAV Mode VOR
Figure 03-02-14

When the aircraft is over the VOR station, DR displays in white on
the FMA to the right of the displayed VOR1 (VOR2). Refer to
Figure 03-02-15.

| |
<+

FMA — NAV Mode - VOR 1 DR
Figure 03-02-15
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(2) FD —NAV mode — Localizer (LOC)

The LOC mode is enabled by selecting the NAV or APPR switch on
the FCP when the LOC1 or LOC2 is the navigation source on the
coupled FD. The mode automatically captures and tracks a front
course localizer independently of the glide path.

After NAV mode selection and prior to course capture, the heading
(HDG) mode is activated. The heading is manually set by the HDG
switch to intercept the desired course. During interception, HDG
displays in green (as active mode) and LOC1 or LOC2 displays
below it in white (armed mode) (refer to Figure 03—02-16).

HDG

HDG

SPD | HDG | AP | ALTS
LOC1 AT
INTERCEPT WITH HEADING SELECT MODE

NA

APPR 12
BANK

FLIGHT CONTROL PANEL

|@a
(@)

| @

LOC1 | AP | ALTS

-—
AT

LOC FLASHES FOR 5 SECONDS AT CAPTURE

FMA — NAV Mode - LOC
Figure 03-02-16

The localizer capture point is determined by:
e Ground speed,
e Localizer deviation,

e Intercept angle, and
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e Distance from the station.

When capturing the localizer, HDG is removed and LOC1 or LOC2
flashes green for 5 seconds then displays steady as the active
lateral mode.

(3) FD - NAV mode — FMS

The FMS navigation mode is enabled by pressing the NAV switch
on the FCP when FMS is the navigation source on the coupled FD.

NOTE

Changing from one FMS source to another does not
cause the mode to cancel.

If not already on the desired track when selected, the heading
select mode displays as the active mode, while the navigation
mode is armed (FMS1 or FMS2 displays in white) (refer to
Figure 03-02-17). The FD commands a capture heading to
the desired track. Capture also occurs if the aircraft is moving away
from, but within 2.5 nm of the desired track. If the distance is
greater than 2.5 nm from the track, an intercept heading must be
manually set.

Once captured, the navigation modes activates. FMS1 or FMS2
flashes green for 5 seconds during the transition, then becomes

steady.
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FCP - NAV (NAVIGATION)
SWITCH

FMS1 FLASHES FOR 5 SECONDS AT CAPTURE

FMA - NAV Mode - FMS

FMA — NAV Mode - FMS
Figure 03-02-17

(4) FD - NAV Preview

A navigation preview feature is available when the FMS is the
navigation source. This function permits the preview of the localizer
indications on the horizontal situation indicator (HSI) before the
localizer becomes the navigation source (refer to
Figure 03-02-18).

Page 03-02-22 FCOM Vol. 1

I Issue 01 1, May 16/2019 BD500-3AB48-32600-01 (309)
Print Date: 2019-12-04



AUTOMATIC FLIGHT
Flight Guidance (FG) cssoo

APPR  FMS1 ‘ AP ‘\/ALTS
-
APPR  LOCT AT

29.92 IN

TAS 204
GS 204

° o o> 1.00

MSG HDG AUT‘OI 2 30 LOCALIZER DATA
0 DTK PREVIEW
e
NM
LOC1 237
111.95

PFD
NAV PREVIEW
INDICATION
PFD — NAV Preview
Figure 03-02-18
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The preview function is available for localizer and ILS approaches.
When the aircraft is within a specific distance of the station and the
FMS has auto-tuned the localizer frequency, the localizer approach
course, frequency, and course pointer display in cyan on the HSI.

When the approach course is intercepted, the navigation source
automatically transfers from FMS to VHF-NAV (LOC, VOR), and
the FD automatically tracks the LOC or VOR when:

¢ In FMS lateral mode,
e APPR mode selected (APPR switch pressed on the FCP), or
e Approach course captured.

The lateral mode on the FMA automatically changes from APPR
FMS1 (FMS2) to APPR LOC1 (LOC2), or APPR VOR1 (VOR2).
The HSI pointer changes from magenta (FMS) to green (LOC).
Refer to Figure 03-02-19.
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‘APPR LOC1 ‘ AP ‘VALTS
AT

|

29.92 IN

TAS 204
GS 204

111.95 LOC1
IDP

CRS 237
TG 54
18.1 NMm

PFD — NAV-to—NAV Transfer
Figure 03-02-19
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C. FD - Half bank mode

The half bank mode limits the maximum bank angle used by the FD to 17
degrees (from 30 degrees). It is automatically activated in NAV and HDG
lateral modes when the aircraft climbs through 31500 feet.

When the half bank mode is active, a green arc is displayed at the top
edge of the attitude indicator on the Primary Flight Display (PFD) and the
green mode selection light above the 1/2 BANK switch comes on. Refer
to Figure 03-02-20.

The half bank mode is manually activated below 31500 feet when the 1/2
BANK switch on the FCP is pushed. It is available in HDG mode only.
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HALF BANK

o o 1y o 200 RANGE MARK

1/2 Bank mode selection and indication
Figure 03-02-20
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FD - VERTICAL GUIDANCE MODES

Vertical guidance includes modes related to:

Flight Path Angle (FPA),
Vertical Speed (VS),
Altitude Preselected (ALTS),
Altitude Hold (ALT),

Flight Level Change (FLC),
Takeoff (TO),

Go-Around (GA), and
Approach (APPR).

Vertical guidance modes can be manually selected using the VS or FPA
switches on the FCP, or managed by the vertical navigation (VNAV) function
of the FMS when the VNAV switch on the FCP is pressed.

To differentiate between a selected and a VNAYV vertical mode, the letter V is
added to the navigation mode message on the FMA. For example, the
altitude hold mode displays as ALT when manually selected, and displays as
VALT when managed by the VNAV.

A. FD - Flight Path Angle (FPA) mode

The FPA mode is the basic vertical mode. It is enabled when:

e Autopilot (AP) is engaged with no mode previously selected,
¢ A selected mode is lost or de-selected, or

e A lateral mode is selected with no vertical mode enabled.

In the FPA mode, the aircraft pitch changes to maintain the selected
flight path angle. The selected FPA value displays to the right of the FPA
message on the FMA, and is changed by rotating the VS/FPA wheel (0.1
degree for each detent) toward DN to decrease the FPA , and toward UP
to increase the FPA. The path angle selection is limited to +9.9 degrees
and the pitch angle commands are limited to +15 degrees.
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When the FPA mode is active, a green FPA message displays on the
FMA. Refer to Figure 03-02-21 and Figure 03-02-22.

FCP - FPA SWITCH

Flight Path Angle (FPA) — Negative angle
Figure 03-02-21
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FCP - FPA SWITCH

Flight Path Angle (FPA) — Positive angle
Figure 03-02-22

B. FD - Vertical Speed (VS) mode

The VS mode maintains a selected vertical speed (climbing or
descending) by changing aircraft pitch. The mode is enabled by selecting
the VS switch on the FCP. When the mode is active, VS displays in
green in the right section of the FMA. Refer to Figure 03-02-23.
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FMA
CURRENT VERTICAL
SPEED POINTER

MANUAL VERTICAL
SPEED INDICATOR

FCP - VS SWITCH

ADI - VERTICAL SPEED
INDICATION

Vertical Speed Mode — VS
Figure 03-02-23

The desired vertical speed is set by rotating the VS/FPA wheel. The
selected vertical speed displays:

e To the right of VS on the FMA,
e Inthe V/S window above the VS/FPA wheel, and
e As acyan bug on the Vertical Speed Indicator (VSI).

The selected vertical speed range is + 9900 fpm.
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C. FD - Altitude Preselect (ALTS) mode

The ALTS mode is used to capture and maintain (level off) a preselected
barometric altitude. The altitude reference is from the coupled side
barometric altimeter.

The preselected altitude is set with the ALT (rotary) switch on the FCP
(refer to Figure 03-02-24). Rotating the ALT switch adjusts the
altitude preselect in increments of 1000 feet. Rotating the ALT switch
while pressing on the center (PUSH FINE) adjusts the increments to 100
feet.

The preselect altitude displays on the FCP altitude window, in cyan
above the altitude tape on the ADI, and as a cyan bug on the altitude

tape.
35000
PRESELECT PRESELECT 35500
= WINDOW
FLC ALT (HOLD)
S SWITCH
| =] ALTITUDE
I/ | PRESELECT
|- BUG
= ALT (ROTARY)
SWITCH
VNAV
FCP - ALT SWITCH ADI - ALTITUDE INDICATION

Altitude Preselect
Figure 03-02-24

The ALTS mode is automatically armed at the time of altitude selection in
any vertical mode, except Altitude Hold (ALT) and vertical approach
modes. When the altitude preselect mode is armed, a white ALTS
displays in the right section of the FMA (refer to Figure 03—-02-25).
The capture point is calculated, based on the vertical speed of the
aircraft, to provide a smooth transition to level off at the selected altitude.
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NOTE

During the (V) ALTS CAP mode, the flight
guidance/autopilot may not maintain the selected
airspeed. Crew intervention may be required to
maintain the selected airspeed.

NOTE

When a Preselected Altitude (PSA) change on the
Flight Control Panel (FCP) is made within 50
milliseconds of the ATLS CAP being activated, the
vertical FMA will indicate ALTS CAP and begin tracking
the newly set PSA. To maintain the selected speed,
there may be a pitch change that will require pilot input.
The corresponding guidance pitch up or pitch down
(limited between +20/-15 degrees) will be proportional
to the altitude difference between the newly selected
PSA value and the current aircraft baro-corrected
altitude.
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SPD

ALTS FLASHES FOR 5 SECONDS
ON REACHING PRESELECT ALTITUDE

FMS1 | AP | ALTS
-—
AT

AP
AT

THRUST| FMS1 | | ALTS CAP

START OF LEVELING OFF

AP | FLC
B e
AT |ALTS

THRUST| FMS1 |

BOTTOM OF CLIMB (BOC)

PRESELECT NEW ALTITUDE

Altitude Preselect Mode
Figure 03-02-25

During the level off, a green ALTS CAP annunciation displays in the right
section of the FMA and the white ALTS is removed. When the level off is
complete, the selected altitude is maintained and a green ALTS
annunciation displays in the right section of the FMA.

NOTE

If the preselected altitude is changed during altitude
capture, ALTS CAP is replaced by ALT CAP. At level
off, ALT CAP is replaced by ALT. The AFCS continues
to capture and track the original preselected altitude
displayed while ALTS CAP is active.
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D. FD - Altitude hold (ALT) mode

The ALT mode is used to maintain a barometric altitude. It is activated by
pressing the ALT switch on the FCP. The altitude maintained is the
aircraft altitude at the time of mode selection. The mode is also
automatically activated after a captured preselect altitude change.

When the ALT mode is active, ALT displays in green in the right section
of the FMA (refer to Figure 03—02-26). ALT flashes for 5 seconds
upon altitude capture.

PRESELECT ALTITUDE

-

AT |ALTS

PRESELECT NEW ALTITUDE
Altitude Hold
Figure 03-02-26
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E. FD - Flight Level Change (FLC) mode

The FLC mode is used to climb or descend while maintaining a selected
airspeed or Mach number. The mode is selected by pressing the FLC
switch on the FCP. The flight level change speed can be manually
selected or automatically provided by the FMS. When the mode is active,
FLC displays in green in the right section of the FMA (refer to
Figure 03-02-27). Selection of the FLC mode overrides all active
vertical modes.

SPD

ALTS FLASHES FOR 5 SECONDS
ON REACHING PRESELECT ALTITUDE

FMS1 | AP | ALTS
-—
AT

AP
AT

THRUST| FMS1 | | ALTS CAP

START OF LEVELING OFF

AP | FLC
-
AT |ALTS

THRUST| FMS1 |

BOTTOM OF CLIMB (BOC)

FMS1 |AP ALT
-—
AT
PRESELECT NEW ALTITUDE

Flight Level Change (FLC) mode active
Figure 03-02-27

The speed is set manually by selecting the outer SPD switch to MAN and
selecting the desired speed using the inner SPD switch. The selected
speed displays above the SPD switch and on top of the airspeed scale. A
cyan bug also displays at the selected speed on the airspeed scale.
Pressing the center of the SPD switch alternates between indicated
airspeed in knots and Mach.
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When the SPD switch is set to FMS, the FMS provides climb or descent
speed. The speed displays in magenta on top of the airspeed tape and
the speed bug displays in magenta. The speed indicated on the FCP
(above the SPD switch) is removed and replaced by white dashes.

F. FD - Overspeed (OVSP) protection

Overspeed protection automatically activates in FBW normal or PFCC
direct modes.

When the speed trend vector extends beyond Vyax, the airspeed value
displays in amber and a single “OVERSPEED” aural warning sounds.

When the speed is greater than Vyax, the airspeed displays in red and a
continuous “OVERSPEED” aural warning sounds.

The autothrottle, if engaged, reduces thrust until the reference speed is
regained.

An additional flight guidance function activates when operating in FPA,
FLC, VS, and corresponding VNAV modes. The flight director cue
appears if previously selected off, and provides pitch guidance to
recapture the reference airspeed.

When overspeed protection activates, OSPD displays in green in the
FMA vertical mode section (refer to Figure 03-02-28). The

caution message displays on the EICAS page
indicating a non-pilot selected mode change. When the speed reduces
below Vyax, the OSPD is replaced by the FLC mode.

NOTE

The autopilot and autothrottle are not automatically
engaged when overspeed is active.
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"OVERSPEED"

FD MODE CHANGE

D EICAS CAUTION MESSAGE

300

M 801

TAS 420
GS 320

o o I<»2 o 200
ADI

ADI - Overspeed protection indication
Figure 03-02-28

G. FD - Underspeed (USPD) protection

Underspeed protection automatically activates in FBW normal or PFCC
direct modes.

When the speed trend vector extends into the red and black low speed
marker, or the current speed is below Vyn TrRim, the airspeed value
displays in amber and a single “SPEED” aural warning sounds.

When the current speed is in the red and black low speed marker, the
airspeed value displayed in red and a continuous “SPEED” aural
warning sounds.

Depending on the active vertical guidance mode, protection is provided
by either the autothrottle, or flight director guidance:

e In all altitude or altitude capture modes, the autothrottle, if engaged,
increases thrust to Ny reference until the reference speed is
regained. USPD displays in green in the FMA vertical mode section
while underspeed protection is active
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e When operating in FPA, FLC, VS, and corresponding VNAV modes,
the flight guidance underspeed function activates. The flight director
cue appears if previously selected off, and provides pitch guidance to
recapture the airspeed reference. USPD displays in green in the
FMA vertical mode section. When the speed increases above VN
TRIM, the USPD vertical mode is replaced by the FLC mode.

The caution message displays on the EICAS
indicating a non-pilot selected mode change (refer to
Figure 03-02-29).

NOTE

The autopilot and autothrottle are not automatically
engaged when underspeed protection is active.
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"SPEED"

AUTOTHROTTLE UNDERSPEED MODE FD MODE CHANGE

EICAS CAUTION MESSAGE

Ly

29.92IN

FLIGHT GUIDANCE UNDERSPEED MODE

ADI — Underspeed protection indication
Figure 03-02-29

Page 03-02-40 FCOM Vol. 1

I 1ssue 01 3, Sep 23/2019 BD500-3AB48-32600-01 (309)
Print Date: 2019-12-04



AUTOMATIC FLIGHT
Flight Guidance (FG) CS300

H. FD - Vertical Navigation (VNAV) modes

Vertical Navigation (VNAV) modes allow the FD to follow FMS-managed
vertical navigation profiles. The FMS contains programmed vertical
navigation profiles that include:

o Takeoff,

e Climb,

e Descent, and
e Approach.

VNAV mode is enabled by selecting the VNAV switch on the FCP. The
FMS-managed vertical modes are similar to the selected vertical modes
but display with the letter V. They include the modes that follow:

e VNAV Flight Path (VFPA),

e VNAV Vertical Speed (VVS),

¢ VNAYV Flight Level Change (VFLC),
¢ VNAV Altitude select (VALTS),
e VNAV Altitude hold (VALT),

e VNAV FMS Altitude (VALTV),
e VNAV Path (VPATH),

e VNAV glide path (VGP),

¢ VNAV Takeoff (VTO), and

e VNAV Go-Around (VGA).

(1) VNAYV deviation indicator

The VNAV deviation pointer (refer to Figure 03-02-30) and
the vertical deviation scale display beside the altitude tape when
VNAYV is enabled. Each dot on the scale represents a 250-foot
deviation, and full scale deflection represents a 500-foot deviation
from the VNAV path. The scale changes to 75 feet of deviation for
each dot when an approach (APPR) mode is selected.
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: FMS
AP_|VPATH ALTITUDE
AT YAy CONSTRAINT

VNAV
DEVIATION
POINTER

VERTICAL
SPEED
REQUIRED
POINTER

G 2100 ALTITUDE
GS 203 o o <= o0 o 200 CONSTRAINT
BUG

TOD HDG AUTO

VERTICAL )
TRACK ALERT ADI

ADI — VNAYV Indications
Figure 03-02-30

The VNAV altitude constraint displays in magenta above the
vertical deviation scale, and as a magenta bug on the altitude tape.
The required vertical speed to maintain the vertical path displays as
a magenta circle on the VSI.

Alerts for Top Of Descent (TOD) and Bottom of Climb (BOC)
display in the FMS message line on the PFD. The alerts display for
60 seconds before an altitude change, and flash for 5 seconds
before the altitude change, accompanied by double C-chord aural
tone. The alerts is removed when the altitude change begins.

(2) VNAV Flight Path (VFPA)

The Vertical Navigation (VNAV) Flight Path Angle (VFPA) mode is
the basic VNAV mode. Operation and limits are similar to the Flight
Path Angle (FPA) mode. It displays on the FMA as VFPA (refer to
Figure 03-02-31). The VFPA is also enabled if other selected
VNAV modes are lost or de-selected.
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VNAYV Flight Path Angle (VFPA) Mode
Figure 03-02-31

The flight path reference displayed on the FPA can be changed by
rotating the VS/FPA switch on the FCP.

NOTE

When operating in VFPA mode, an airspeed protection
function commands an aircraft pitch change if the
airspeed is approaching Vyo/Myo-

(3) VNAV Vertical Speed (VVS)

Pressing the VS switch on the FCP while a VNAYV is active enables
the VVS mode. A green VVS displays in the right section of the
FMA when active. Refer to .Figure 03—-02-32
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VNAYV Vertical Speed (VVS) mode
Figure 03-02-32

The vertical speed indications display in magenta on the VSI.

The VVS mode maintains the aircraft at a FMS-selected climb or
descent rate. The vertical speed value can be manually adjusted
using the VS/FPA switch (wheel). The manual vertical speed
adjustment overrides FMS control.

NOTE

When operating in VVS mode, an airspeed protection
function commands an aircraft pitch change if the
airspeed is approaching Vyo/Myo-

(4) VNAV Flight Level Change (VFLC)

The VFLC mode is activated by the FMS as a function of the
programmed vertical navigation profile. VFLC mode can also be
manually selected by pressing the FLC switch when VNAV is
active. A green VFLC displays on the FMA when the mode is
active. Refer to Figure 03—02-33.
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FCP - FLC (FLIGHT LEVEL CHANGE) SWITCH

1000 FT. VERTICAL ALERT

VERTICAL TRACK ALERT (VTA)
ISSUED 60 SECONDS
BEFORE TRACK CHANGE

Vrc N

HE
=l

BOTTOM OF CLIMB (BOC)

VNAV Flight Level Change (VFLC) Mode
Figure 03-02-33

(5) VNAV Altitude select (VALTS)

When a desired altitude is selected and a VNAV mode is engaged,
VALTS mode is armed and displays in white on the FMA (refer to
Figure 03-02-34). When the altitude is captured, a green
VALTS CAP flashed for 5 seconds, than changes to VALTS.
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FCP - FLC (FLIGHT LEVEL CHANGE) SWITCH

TOP OF DESCENT (TOD)

PRESELECT ALTITUDE ————

VNAYV Altitude Select - VALTS
Figure 03-02-34

NOTE

When VALTS is active, any change in the altimeter
setting causes the aircraft to return to the selected

attitude.
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(6) VNAV Altitude hold (VALT)
In VALT mode, the FMS provides the selected altitude to maintain.

VALT mode engages automatically when the selected altitude is
reached. The mode also engages when VNAV is activated via the
VNAV switch and the aircraft is within 250 feet of the selected
altitude. Refer to Figure 03-02-35.

PRESELECT ALTITUDE

-

THRUST FMS1 AP | VFLC
AT VALTS

VNAV Altitude hold — VALT
Figure 03-02-35

(7) VNAV FMS Altitude (VALTV)

The VALTV mode activates to maintain an intermediate level off
(altitude constraint) when included in the FMS vertical profile (climb
or descent). To initiate a climb profile or descent profile, the desired
altitude must be preselected first.

The VALTV mode arms and displays in white on the FMA. When
the altitude constraint is captured, the indication changes to green
VALTV CAP then to VALTV. Refer to Figure 03-02-36.
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FLIGHT PLAN ALTITUDE CONSTRAINT — —

VNAV FMS Altitude (VALTV)
Figure 03-02-36

NOTE

When it reaches the preselected altitude, the aircraft
levels off, and VALTS displays in green on the FMA.
The aircraft is never commanded to climb or descend
through the preselected altitude.

(8) VNAV Path (VPATH)

The VPATH mode provides guidance to fly the FMS
barometric/GNSS descent path from the TOD point to a
FMS-programmed altitude or the preselected altitude, whichever is
higher, at an angle defined in the FMS. Refer to
Figure 03-02-37.

The FMS altitude constraint is indicated in magenta above the
VNAV deviation scale, while deviation from descent path is
indicated by the VNAYV deviation pointer.
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The VPATH mode activates at the TOD point in the FMS flight plan.
VALTV is armed for the altitude constraint. The FD uses pitch to
control the vertical path. The AT controls the speed via the engine
thrust setting. Path control has priority overspeed control.

If necessary, early or late descents can be done using the VFLC or
VVS mode to capture the original planned path.

If speed increases as the FD attempts to maintain the descent path,
a DECELERATE message displays on the FMS message line. If
the airspeed continues to increase, the VPATH mode is canceled,
and the overspeed protection (OVSP) mode activates.

VPATH mode is available for route descents and for VNAV
approaches where a level off is required (for example, MDA).

FMS1 AP VALTV CAP
AT

FLIGHT PLAN ALTITUDE CONSTRAINT — ————

FMS1 | AP | VALTV
-—
AT

VNAV Path (VPATH) - Altitude Constraint
Figure 03-02-37
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NOTE

When the aircraft route becomes undefined, VPATH
automatically reverts to VFPA descent (for example,
during a FMS discontinuity).

(9) VNAV Track Angle Error

During enroute, terminal, or approach operations, whenever a track
angle error exceeds 75 degrees, a NO VPATH-TKE message
displays on the HSI, and a flashing amber VPATH displays on the
FMA. Refer to Figure 03-02-38.

VPATH will re-arm when the track error is less than 75 degrees.
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VNAV Track Angle Error
Figure 03-02-38
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(10) VNAV Cross Track Deviation

During enroute, terminal, or approach operations, whenever a cross
track error exceeds 10 nm, a NO VPATH-XKE message displays
on the HSI, and a flashing amber VPATH displays on the FMA.
Refer to Figure 03-02-39.

VPATH will re-arm when the track error is less than 10 nm.
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VNAYV Cross Track Deviation
Figure 03-02-39
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(11) VNAV Path Deviation

During VPATH operations, when pilot-selected vertical modes such
as VVA are used, a NO VPATH-PILOT CMD message displays on
the HSI, and a flashing amber VPATH annunciation displays on the
FMA. Refer to Figure 03-02-40.

When the aircraft recaptures the FMS flight path, the HSI message
is removed, and a white VPATH displays.
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VNAV Path Deviation
Figure 03-02-40
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FD — MULTI-AXIS MODES

Activation of the FG system multi-axis modes results from the flight crew
selections on the FCP and the TOGA switch on the thrust levers. Certain FD
mode selections exist as combined lateral and vertical modes for specific
purpose or function. The table that follows shows the multi-axis modes with
the associated controls and FMA annunciations.

FCP/Thrust | Lateral FMA | Vertical FMA
Mode -~ - AT mode
levers annunciation | annunciation
ILS approach [APPR APPR LOC... |GS Speed (SPD)
(FG)
ILS approach [APPR APPRLOC |GS Speed (SPD)
(AL)
ILS approach [None ALIGN FLARE Retard
(AL) (RETARD)
Takeoff (TO) |TOGA TO TONTO Thrust hold
(HOLD)
Go Around TOGA GA GA/NNGA Thrust
(GA) (THRUST)
Windshear TOGA GA WSHR Thrust
escape (THRUST)
guidance

A. FD -ILS Approach mode

The approach (APPR) mode provides for the automatic intercept,
capture, and tracking of the front course localizer and glideslope.

When the ILS approach is selected in the FMS and the aircraft is
approximately 30 nm from the airport, the localizer frequency is
automatically tuned, the LOC preview mode is enabled, and the course
indicator sets to the localizer course.
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When the APPR switch is selected, if the aircraft is outside of the
localizer capture range, APPR FMS1 displays in green, and APPR LOC1
(LOC2) mode is armed and displays in white on the FMA. At localizer
capture, APPR LOC1 (LOC2) flashes green for 5 seconds, then
becomes steady. Refer to Figure 03-02-41.

GS is armed and displays white on the FMA when APPR mode is
selected. At the glideslope capture, GS activates, flashes green for 5
seconds, and then becomes steady on the FMA.

After GS is captured and aircraft is descending below 1500 feet RA, the
flight guidance is transferred to the PFCC for precision ILS approach
capability. A green APPR LOC displays on the FMA.

FCOM Vol. 1 Page 03-02-57

| BD500-3AB48-32600-01 (309) Issue 013, Sep 23/2019
Print Date: 2019-12-04



AUTOMATIC FLIGHT
CS300 Flight Guidance (FG)

GS ‘

COPILOT SIDE

GL L5105 .

ILS Approach Mode
Figure 03-02-41

(1) ASA indications

When all the necessary onboard equipment is functioning correctly,
and the radio signal quality meets the ILS criteria, one of the
following messages displays on the Approach Status Annunciator
(ASA) (refer to Figure 03-02-42) on the PFD:

e APPR2: The aircraft is capable of ILS CAT Il, and
e APPR1: The aircraft is capable of ILS CAT I.
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SPD

ADI - ILS CAT Il
Figure 03-02-42

(2) Changes in approach capability

If the approach capability degrades during the approach, the
system displays the highest available approach capability on the
Approach Status Annunciator (ASA).

(3) APPR2 to APPR1 degradation

If the approach mode degrades from APPR2 to APPR1 and the
aircraft is above 200 ft RA, a NO APPR2 message flashes in amber
for 5 seconds, followed by a steady green APPR1 message. Refer
to Figure 03-02-43.
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ADI - APPR2 to APPR1 Degradation — Above 200 ft RA
Figure 03-02-43

If this approach mode degradation occurs when the aircraft is at or
below 200 ft RA, the NO APPR2 message flashes red for 5
seconds, followed by a steady green APPR1 message. Refer to

Figure 03-02-44.
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ADI - APPR2 to APPR1 Degradation — Below 200 ft RA
Figure 03-02-44

(4) Loss of all approach modes

If all the approach modes are lost when the aircraft is above 200 ft
RA, a NO APPR2 message flashes amber for 5 seconds and is
removed.

If all the approach modes are lost when the aircraft is below 200 ft
RA, a NO APPR2 message flashes red for 5 seconds and is
removed.

If the APPR1 approach mode is lost, a NO APPR1 flashes in amber
for 5 seconds and is removed.

In all cases, the AL function is disabled.
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B. FD - VOR Approach (APPR VOR1 (VOR2)) mode

The VOR Approach (APPR VOR1 (VOR2)) mode is used for
non-precision approach using VOR source. The mode is enabled by
pressing the APPR switch when VOR is the navigation source.

After selecting the APPR switch, the Heading (HDG) mode is activated
and displays green, and APPR VOR1 (VOR2) mode is armed and
displays white on the FMA (refer to Figure 03—02-45). The intercept
heading is automatically set if either the DME or FMS distance from the
station is available. The intercept heading can also be manually set using
the HDG switch (rotary).

Upon interception, HDG is removed and APPR VOR1 (VOR2) activates
and displays green. When APPR VOR is active, the bank angle limit is
15 degrees.

NO ANNUNCIATOR CHANGE DURING
CAPTURE TO TRACK TRANSITION

APPR VOR1
INTERCEPT WITH HEADING SELECT MODE

VOR Approach
Figure 03-02-45
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C. FD-VNAV GLIDE PATH (VGP)

The VNAV Glide Path (VGP) mode is used during a FMS/VNAV
approach. Vertical guidance is provided with reference to satellite-based
positioning (SBAS). Without SBAS, a continuous descent is made with
reference to the barometric altimeter.

VGP provides guidance from below the preselected altitude to the
runway, unless another mode is selected.

VGP mode is armed when the APPR switch on the FCP is selected and:
e FMS is selected as the NAV source,

e A non-localizer based approach is selected,

e Predictive RAIM is available,

e The aircraft is in the terminal area (within approximately 30 nm from
destination), and

e FMS is not in Dead Reckoning (DR).

After the APPR mode is selected, if the VGP arming criteria is not met,
an invalid amber VGP message is displayed on the FMA.

The VGP mode activates when APPR FMS1 (FMS2) is active (refer to
Figure 03-02-46) and either:

e The Final Approach Fix (FAF) or MAP is the active waypoint, and
e The distance to the FAF is less than 2 nm.

A white APPR message that is associated with the selected approach
displays on the PFD when the required position accuracy is available to
continue the approach past the FAF.

The VNAYV deviation pointer indicates the glide path deviation.

NOTE

The altitude alert function and automatic arming of
VALTS is inhibited when VGP mode is active.
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APR SELECTION
(WITHIN TERMINAL AREA)

VALTS

-
SPD

VNAV Vertical Glide Path (VGP)
Figure 03-02-46
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D. FD - Takeoff (TO) mode

Takeoff (TO) mode is activated on the ground by pressing one of the
TOGA switches on the thrust lever. When TO mode is selected, a wings
level pitch target marker displays at the appropriate pitch angle based on
the selected takeoff V-speeds and aircraft weight. The pitch target
marker is automatically adjusted during One Engine Inoperative (OEI).

TO displays green on the left (lateral mode) and right (vertical mode)
sections of the FMA. When airborne, the TO mode captures and
maintains the runway heading. Refer to Figure 03-02-47 and
Figure 03-02-48.
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THROTTLE QUADRANT ASSEMBLY
(TQA) - TOGA SWITCHES

Takeoff Mode — On ground below 60 kt
Figure 03-02-47
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HOLD T0 T0

-—
SPD | AT | ALTS

THROTTLE QUADRANT ASSEMBLY
(TQA) - TOGA SWITCHES

Takeoff Mode — On ground above 60 kt
Figure 03-02-48

E. FD - Go-Around (GA) mode

The Go-Around (GA) mode provides pitch and lateral commands for a
transition from an approach to climb out when a missed approach is
initiated.

The mode is activated by pressing one of the TOGA switches. When the
mode is activated, the Autopilot (AP) remains engaged and the
Autothrottle (AT) engages, if not already engaged.
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During a go-around followed by a NAV-to-NAV transfer to an ILS
approach: (refer to Figure 03-02-49).

e The navigation source automatically transfers from VHF-NAV to
FMS, and the course arrow, deviation bar, and navigation data
display in magenta.

e A green GA displays as the active lateral mode, and the heading at
the go-around is maintained. During initial climb, the lateral mode
changes from GA to FMS and the missed approach course is
tracked.

e A green VGA (VNAV Go-Around) displays as the active vertical
mode. The missed approach climb profile is tracked (speed and
altitude).

600

320

110
100 -

b, 40
L7700
)
§ 6/
N

N

TAS 138
GS 137

ADI

ADI - ILS Approach Go-Around After NAV-to—NAV Transfer
Figure 03-02-49
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When go-around is activated (refer to Figure 03-02-50) after a
FMS approach:

e A green FMS displays as the active lateral mode and the heading at
go-around engagement is maintained. At 400 ft RA the missed
approach course is tracked, and

e A green VGA displays as active vertical mode. The missed approach
climb profile is tracked (speed and altitude).

MIN 29.92 1N

TAS 136
GS 134

ADI- FMS Approach Go-Around
Figure 03-02-50

When a go-around is activated followed by a non-FMS approach, a
green GA displays as the active lateral and vertical mode (refer to
Figure 03-02-51.

To provide a safe climb, the heading at go-around activation is
maintained, a pitch up command is generated, and a reference airspeed
is maintained.

When FMS speed is selected, the reference airspeed is Vga for an all
engine go-around.
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For a single engine go-around, the reference speed is Vac.

When MAN speed is selected, the reference speed is the selected.

29.92 N

TAS 140
GS 137

ADI

ADI - Non-FMS Approach Go-Around
Figure 03-02-51

When the preselected altitude is reached, the vertical mode changes to
ALTS or VALTS, and the preselected altitude is maintained.

F. FD - Windshear (WSHR) escape guidance

The windshear escape guidance mode provides vertical guidance to
escape windshear detected by the TAWS.

When a windshear warning is detected, pressing any TOGA switch on
the thrust levers activates the WSHR escape guidance mode. The mode
generates vertical guidance to provide an optimal windshear escape
maneuver using a blend of airspeed, radio altitude, and angle-of-attack

data.
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When the mode is active, a green WSHR message displays on the
vertical mode section (right side) of the FMA (refer to
Figure 03-02-52). A green TO or GA displays on the lateral mode
section (left side) of the FMA depending on whether the windshear is
encountered during takeoff (TO) or approach (GA). If the autothrottle is
engaged, a green THRUST displays on the left side of the FMA and the
aural message “WINDSHEAR, WINDSHEAR, WINDSHEAR” sounds in
the flight deck.

THRUST TO | AP | WSHR
-—
AT -
5000 N
2500
"WINDSHEAR,
WINDSHEAR,
WINDSHEAR"

ADI

ADI — Windshear escape guidance mode indications
Figure 03-02-52

NOTE

The windshear warning mode cannot be canceled
during windshear warning conditions. Once the
windshear warning condition has cleared, the mode
can be changed by selecting any vertical FD mode.
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G. FD - Emergency Descent Mode (EDM)

When activated, the EDM initiates a high speed autopilot-controlled
descent to 15000 feet using the FLC and the HDG modes.

The EDM is automatically activated if the cabin altitude exceeds 14500
feet and the aircraft is above 25000 feet. When the aircraft altitude is
above 25000 feet, the EDM can be manually activated by pressing the
guarded EDM switch on the FCP.

When the EDM is activated, the following actions occur:

e Mode selection light above the EDM guarded switch illuminates,
e “EMERGENCY DESCENT” aural alert sounds,

o AP engages (if not already engaged),

e AT engages (if not already engaged) and thrust is reduced to flight
idle,

e Altitude preselect is set to 15000 feet,

e Heading mode (HDG) is engaged and present heading is
maintained,

e Descent speed is set to Vo —10 kt, or My o —0.02M,
e Transponder code is set to 7700 (automatic activation only), and
e Seat belt signs are turned on (automatic activation only).

EDM displays in the left and right sections of the FMA (refer to
Figure 03-02-53). The EMERGENCY DESCENT warning message
displays on the EICAS page when the EDM is automatically activated. If
it is manually activated, the caution message
displays on the EICAS page.
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260

M .794

TAS 468
GS 463 o ©° sz ©° ° 12.00

HDG 2534253

7N

TFC : o-o
/

A oo
BELOW L J

MSG 27

FCP - EDM GUARDED
SWITCH

PFD - Emergency Descent Mode indication
Figure 03-02-53

When the preselected altitude (15000) feet is reached, the AP and AT
remain engaged and the altitude and the heading are maintained. The
speed is automatically set to 250 knots.

Pressing the EDM guarded switch a second time the EDM guard switch
or pressing the AP or A/P DISC PTY switch on either sidestick
disengages the EDM. The FD resets to HDG and FLC (ALT) if level.

Re-engaging the AP does not re-engage the EDM.
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NOTE

Heading, airspeed, altitude preselect, and the
transponder code can be changed during EDM
descent.

H. FD - Steep approach mode

The function provides steep approach capability on glideslope beams up
to 5.5 degrees (e.g. London City). Category 1 operations are authorized.

I. FD - One Engine Inoperative (OEI) guidance mode

The One Engine Inoperative (OEI) guidance mode gives the flight crew
visual guidance that, if followed, will maximize the aircraft rate of climb
during asymmetrical thrust. This guidance is shown on the ADI by the
beta target indicator (refer to Figure 03-02-54). The OEI guidance
mode is available during the takeoff phase (weight-off-wheels) and
go-around, and it is active until the flaps and slats are fully retracted.

During OEI guidance, the beta target indicator replaces the slip indicator.
It has the same shape but the color is magenta.

With the autopilot off during OEI, the pilot uses rudder inputs to center
the beta target and maintains heading using roll commands. With the
autopilot engaged, the pilot centers the beta target with rudder inputs,
and the autopilot maintains the heading.
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BETA TARGET
INDICATOR

Attitude Direction Indicator (ADI) — Beta target indicator
Figure 03-02-54
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AP SYSTEM - OVERVIEW

The autopilot (AP) is a function integrated within each of the three Primary
Flight Control Computers (PFCCs). The AP function on the active PFCC is
used, the others are on standby. The AP monitor function will disengage the
autopilot if the roll rate, pitch rate, or acceleration are outside limits or are
expected to exceed limits.

The AP system functions are:

e Processing the FD system commands for the primary flight control
surfaces,

e Limiting FD system commands,

e Flight envelope protection,

e Turn coordination,

e Yaw damping,

e Autotrim, and

e Engage and disengage logic control.

The AP system controls are located on the Flight Control Panel (FCP) and on
the sidesticks. Indications are displayed on the Flight Mode Annunciator
(FMA) and on the EICAS page. There is also an aural alert when the AP is
disengaged. Refer to Figure 03—-03-1.
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o
=

RETARD | APPR FMS1DR| _ AP VALTV  +xxxx
THRUST APPR LOC1 | AT | VALTV VGP

PFD - FLIGHT MODE ANNUNCIATOR (FMA) 93.4 N2 93.4
5750 FF(PPH) 5750

m 95  OLTEWP 115

81 OIL PRESS 81

[X] FAN VIB 4.2

TOTAL FUEL (LB)

4600 10000 4600
——

E' CABALT 900 RATE 650 W
@ a CRPEWOX _2%30 e '\‘;’A?“ STAB
= TEMP (C) . =231 9 22 22| yp NLLR.LED_E‘R_JNR
B a2 DOOR [[INFo |
FLIGHT CONTROL PANEL (FCP)
EICAS PAGE
Autopilot (AP) system controls and indications
Figure 03-03-1
NOTE
The fly-by-wire (FBW) system has envelope protection
outside the envelope of the AFCS. The FBW envelope
protection has priority over any AFCS command.
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AP SYSTEM — DESCRIPTION AND OPERATION
A. Operation

The AP system is only available in FBW Normal Mode. The monitor
function inside the system protects it from erroneous inputs. The AP
system limiting function protects the aircraft flight envelope by limiting the
FD pitch and roll commands as follows:

Pitch is limited to between 15 degrees nose down and 20 degrees
nose up,

Pitch rate is limited to +3 degrees per second,
Roll rate is limited to 30 degrees left or right, and

Roll rate is limited to +5 degrees per second.

The AP system inputs are received from the:

FG system,

Flight Control Panel (FCP),
Fly-By-Wire (FBW) system,

Flight Management System (FMS),
Air Data System (ADS),

Navigation system, and

Other systems.

B. AP engagement

The AP engages when the sidesticks are in the neutral position, the AP
switch on the FCP is pushed, and the aircraft attitudes that follow are
met:

Sidestick is in the neutral position,
Bank angle is within +45 degrees,
Pitch change rate is less than 10 degrees per second,

Roll rate is less than 15 degrees per second, and
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e Load factor is between certified limits.

The AP engagement limits are defined in the table that follows.

Aircraft Limits
attitude

Pitch angle Pitch attitude is between +25 degrees and —18 degrees,

Pitch change [Pitch change rate is less than 10 degrees per second,
rate

Bank angle Bank angle is within +45 degrees,

Roll rate Roll rate is less than 15 degrees per second, and

Acceleration |Load factor is between certified limits.

The AP system is engaged when the AP switch on the FCP is selected. It
also engages when the Emergency Descent Mode (EDM) is activated
(manually or automatically). AP system status is annunciated on the
FMA. Refer to Figure 03-03-2.
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CS300

AUTOPILOT (AP) SWITCH

FMS—|SP5—MAN

EMERGENCY DESCENT MODE
(EDM) SWITCH

FLIGHT CONTROL PANEL (FCP) - AUTOPILOT (AP) FUNCTION

ACTIVATION

| A0 |
SPD ALTS

FMA - AUTOPILOT (AP) ACTIVATION INDICATION

Autopilot (AP) system activation

Figure 03-03-2

The AP can be engaged regardless of the flight director status. If no
vertical or lateral FD mode is armed at AP engagement, the Flight Path
Angle (FPA) and heading (HDG) modes are activated.

C. AP disengagement

The autopilot will disengage automatically in any of the conditions that
follow:

Reversion of the FBW system to direct mode,

Invalid data,

AP monitor fault detected,

Stick shaker (except in the windshear alert mode), or
Below 50 ft in APPR 1 or APPR 2 approach modes.
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The autopilot will disengage manually (refer to Figure 03-03-3) in
any of the conditions that follow:

Pressing the red AP/PTY switch on the sidestick (refer to
Figure 03-03-4),

Pressing the AP pushbutton on the FCP, except during autoland in
LAND 2 or LAND 3 are displayed,

Operating the trim pitch switch on the sidestick,
Moving the sidestick,

Moving the tiller or rudder pedals (more than 0.8 inches) during
autoland ground roll, or

Pressing the TOGA pushbutton on the ground for more than 2
seconds, except when autoland ROLLOUT is active.
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SIDESTICK - AP/DISC PTY (AUTOPILOT
DISCONNECT PRIORITY) SWITCH AND NU (NOSE
UP) AND ND (NOSE DOWN) SWITCHES

THROTTLE QUADRANT ASSEMBLY (TQA)
TO/GA (TAKE OFF/GO AROUND) SWITCHES

RUDDER PEDALS STEERING TILLER

Autopilot (AP) system disengage controls
Figure 03-03-3
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AUTOPILOT DISCONNECT
(APIPTY)

Autopilot (AP) disengage
Figure 03-03-4
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NOTE

AP disengagement is not available on the disabled
sidestick.

When the AP disengages (manually or automatically), AP flashes red on
the FMA and a cavalry charge aural alert sounds continuously until the
A/P DISC PTY switch on either sidestick is pressed. Refer to
Figure 03-03-5.

AUTOPILOT (AP) SYSTEM MANUAL OR
AUTOMATIC DISENGAGEMENT

EICAS WARNING MESSAGE

Ly

FMA - AUTOPILOT (AP) DISENGAGEMENT INDICATION

Autopilot (AP) system disengage indications
Figure 03-03-5
AP — EMERGENCY DESCENT MODE (EDM)
A. AP - EDM activation - Automatic

The EDM automatically engages when the cabin altitude exceeds 14500
feet and the aircraft altitude is higher than 25000 feet. When the EDM
engages:

e The red light above the EDM guarded switch on the Flight Control
Panel (FCP) illuminates,

e The Autopilot (AP) system and the Autothrottle (AT) system engage
(if not already engaged),

e The aural alert “EMERGENCY DESCENT” is heard in the flight

compartment,
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The warning message EMERGENCY DESCENT is displayed on the
EICAS page,

The transponder code changes to 7700 (can be modified by the flight
crew),

The passenger oxygen masks deploy,

The status message PAX OXY DPLY is displayed on the EICAS
page,
The thrust levers move to the idle position,

Aircraft descends to 15000 feet at V)o—5 knots (can be modified by
the flight crew), and

Aircraft maintains the current heading.

Disengaging the AP will deactivate the EDM mode. Re-engagement of
the AP system does not re-engage the EDM.

NOTE

EDM activation does not automatically deploy the
spoilers.

B. AP - EDM activation — Manual

The EDM can be activated manually with the EDM switch on the FCP if
the aircraft altitude is higher than 25000 feet.

When the EDM switch is selected:

The red light above the EDM guarded switch on the Flight Control
Panel (FCP) illuminates,

The Autopilot (AP) system and the Autothrottle (AT) system engage
(if not already engaged),

The aural alert “EMERGENCY DESCENT” is heard in the flight
compartment,

e The caution message is displayed on the
EICAS page,
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e The thrust levers move to the idle position,

o Aircraft descends to 15000 feet (can be modified by the flight crew),
and

e Aircraft maintains the current heading.

NOTE
EDM activation does not automatically deploy the
spoilers.
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AUTOLAND (AL) SYSTEM - OVERVIEW

After an ILS approach, the AL function supplies:

e Approach tracking,

e Runway alignment de-crab during crosswind conditions,

e Landing flare, and

e Ground steering control on the runway during the landing rollout.

The aircraft is designed to have the highest possible approach capability
(automatic up-mode capability), based on the aircraft systems status. There
is no flight crew selection for autoland.

Between 1500 ft and 800 ft Above Aerodrome Elevation (AAE) during an ILS
approach with the glideslope captured, the Fly-By-Wire (FBW) control is
changed from the DCU Module Cabinets (DMCs) to the Primary Flight
Control Computers (PFCCs) (Flight Mode Annunciator (FMA) lateral mode
changes from APPR LOC 1(2) to APPR LOC) and the autoland capability is
displayed on the Approach Status Annunciator (ASA) on the Primary Flight
Display (PFD) (and Head-Up Display (HUD), if installed).

One of the messages that follow is displayed on the ASA on the PFD and on
the HUD (if installed):

e APPR 1 - No autoland (a manual landing is required),
e APPR 2 - No autoland (a manual landing is required),

e LAND 2 - Fail passive autoland (ILS CAT IIl with Decision Height (DH)),
or

During an approach, the terms Above Ground Level (AGL) or Above
Aerodrome Elevation (AAE) are used, depending upon terrain on the
approach. Autothrottle (AT) items are in AGL, while AL items are in AAE.

NOTE

For non-ILS based approaches, autoland is not
available and the ASA stays blank.
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AL SYSTEM - DESCRIPTION AND OPERATION
A. Fail passive autoland system (LAND 2)

Fail passive (LAND 2) is an autoland system that causes no significant
deviation of the aircraft flight path or attitude if there is a failure. The
capability to continue the operation may be lost and an alternate course
of action (i.e. a missed approach or manual landing) may be required.

B. Alert height

Alert height is the height above a runway for Category lll fail operational
systems at which the approach must be discontinued if a required aircraft
system or ground system has failed at an altitude above the alert height.
The alert height has been established at 200 ft AGL.

C. Aircraft configuration for autoland and associated ASA messages

The AL configuration is FLAP 4 or 5, spoilers retracted, and autopilot
engaged. When the correct landing configuration is set and all on-board
and on-ground equipment is functioning correctly, LAND 2 or LAND 3 (if
installed) is displayed on the ASA (refer to Figure 03-04-1).

If the on-board equipment is not adequate for AL operation, APPR 2 or
APPR 1 may be displayed on the ASA. If this occurs, autoland capability
is lost and a manual landing is required (refer to Figure 03-04-2).

When there are no failures, if the slats/flaps are not in the landing
configuration, or the flight spoilers are deployed, APPR 1 is displayed on
the ASA. When the correct configuration is achieved, the ASA will display
the highest available capability (APPR 2, or LAND 2, or LAND 3).

If the correct landing configuration is not set before 800 ft AAE, the
system cannot up-mode the autoland and APPR 1 will continue to be
displayed. A manual landing is required.
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Above 1500 ft AAE and in the correct landing configuration, if the flight
crew is manually flying the approach, the LAND 2 NOT AVAIL or LAND 3
NOT AVAIL advisory message is displayed. In this case, APPR 2 is the
highest lading capability until the autopilot is engaged. As soon as APPR
2 is displayed on the ASA, the Engine Indication and Crew Alerting
System (EICAS) advisory is removed. When the autopilot is engaged,
the EICAS advisory on the ASA changes to LAND 2 (or LAND 3).

LAND 2 NOT AVAIL or LAND 3 NOT AVAIL can also be shown if a
sensor failure occurs. Continued flight with one of these messages
shown is permitted if the planned approach is not predicated on that level
of autoland.

LAND 3 and LAND 2 indications
Figure 03-04-1
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APPR 2 and APPR 1 indications
Figure 03-04-2

D. Autoland system logic description

There is an AL function included in each PFCC, independent from the
autopilot. The AL function on the active PFCC is used, the others are on
standby.

The DMC contains the flight guidance and autothrottle functions (refer to
Figure 03-04-3).
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The approach is engaged when the APPR switch on the Flight Control
Panel (FCP) is pushed.

Flight Flight Flight Flight
Guidance 1L Guidance 1 R Guidance 2 L Guidance 2 R
AFCS AFCS
‘ Monitor 1 ‘ Autothrottle 1 ‘ Monitor 2 ‘ Autothrottle 2
Channel A Channel B Channel A Channel B
LEFT DMC RIGHT DMC
| Autopilot | | Autopilot | | Autopilot |
| Autoland | | Autoland | | Autoland |
PFCC 1 PFCC 2 PFCC 3

Autoland system logic
Figure 03-04-3

E. Autoland modes and profile

The autoland function supplies approach, landing, and runway ground
steering control during the modes that follow:

e Approach mode,
e ALIGN and FLARE modes,

FCOM Vol. 1 Page 03-04-5

BD500-3AB48-32600-01 (309) Issue 010, Dec 13/2018
Print Date: 2019-12-04



AUTOMATIC FLIGHT
cssoo Autoland (AL) system

¢ FLARE and RETARD modes, and
¢ ROLLOUT mode.
(1) Approach mode

When the approach mode is armed, the following occurs (refer to
Figure 03-04-4 and Figure 03-04-5):

e APPR LOC1(2) replaces APPR FMS1(2) as the active mode
and is displayed on the FMA after a NAV-to-NAV transfer (on
PFD and HUD (if installed)).

e Below 2000 ft AGL, the FBW system transfers control from the
DMCs to the PFCCs. APPR LOC1(2) changes to APPR LOC
as the active lateral mode and is displayed on the FMA (PFD
and HUD (if installed)).

e Between 1500 ft and 800 ft AAE, if the aircraft is configured for
landing, Glideslope (GS) is captured and the autopilot is
engaged, the autoland system displays the highest available
autoland capability, LAND 2 or LAND 3 (if installed).
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APPR SELECTED .

BELOW 2000 FT AGL }':M r————

Approach mode
Figure 03-04-4
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LAND 3 and LAND 2 indications
Figure 03-04-5

F. ALIGN and FLARE modes

After the autoland capability (LAND 2 or LAND 3) is displayed on the
ASA, as the aircraft continues on the approach (refer to
Figure 03-04-6):

e Below 400 ft AAE, RETARD arm mode is displayed on the FMA
(PFD and HUD (if installed)).

e Between 350 ft and 250 ft AAE, ALIGN and FLARE arm mode are
displayed on the FMA (PFD and HUD (if installed)).

e Between 200 ft and 150 ft AAE, ALIGN active mode is displayed on
the FMA (PFD and HUD (if installed)), and the aircraft aligns toward

the runway.
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———
et Lcy
=]
T
BETWEEN - - - - - - -—
1500 FT AND
800 FT AAE
BELOW 400 FT AAE = RETARD

BETWEEN
350 FT AND e — ————-
250 FT AAE ; P

150 FT AAE

ALIGN and FLARE modes
Figure 03-04-6
G. FLARE and RETARD modes

As the aircraft continues on the approach, below 65 ft AGL (refer to
Figure 03-04-7):

e FLARE mode activates and the ROLLOUT mode is armed. The
landing flare starts.

And finally, below 20 ft AGL:
o RETARD mode activates and the throttles are reduced to flight idle.
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BELOW 60 FT AGL

ALIGN AP FLARE
ROLLOUT | AT

. v , LAND3

FLARE and RETARD modes
Figure 03-04-7

H. ROLLOUT mode

When the main landing gear touch down (refer to Figure 03-04-8,
Figure 03-04-9):

ROLLOUT mode starts 2 seconds after Weight-On-Wheels (WOW).

ROLLOUT arm mode changes to ROLLOUT active lateral mode, and
the active vertical field of the FMA is removed.

Aircraft de-crabs during crosswind conditions, and completes the
de-rotation.

ROLLOUT mode activates and uses rudder and Nosewheel Steering
(NWS) to track the localizer beam down the runway.

Autopilot rollout command bar is displayed on the PFD and on the
HUD (if installed).

All other FMA indications are removed.

The autopilot ROLLOUT command bar shows directional information
toward the localizer centerline. It is used by the autoland system to track
the localizer beam during the rollout. The autopilot stays engaged until
the aircraft has come to a full stop. While the aircraft tracks the rollout
commands, the rollout command bar is removed from the PFD (and
HUD) at less than 30 kt ground speed.
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Use of the NWS tiller or rudder pedal inputs will disengage the autopilot
during the rollout.

NOTE

The AP disconnect switch on the FCP is disabled
during autoland. Flight crews must use the A/P DISC
on the sidestick.

ROLLOUT COMMAND
BAR

E 500
\ 02
N\ -

ga=I=l=

.

ROLLOUT mode more than 30 kt ground speed
Figure 03-04-8
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ROLLOUT mode less than 30 kt ground speed
Figure 03-04-9
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. Approach capability degradation (down-mode)

If the approach/autoland capability degrades during the approach, the
system displays the highest available approach capability on the ASA.

(1) LAND 3 to LAND 2 degradation

If the approach mode degrades (down-modes) from LAND 3 to
LAND 2 above 200 ft AGL, a NO LAND 3 message flashes in
amber for 5 seconds, followed by a green LAND 2 steady message.
HUD indications (if installed) are the same as the PFD (refer to
Figure 03-04-10).

A triple click aural alert sounds when a degradation occurs.
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Degradation LAND 3 to LAND 2
Figure 03-04-10

(2) LAND 2to APPR 2 or APPR 1 degradation

If the approach capability degrades from LAND 2 to APPR 2 or
APPR 1 above 200 ft AGL, an amber NO AUTOLAND message
flashes for 5 seconds followed by a green steady APPR 2 or APPR
1 message. HUD indications (if installed) are the same as the PFD
(refer to Figure 03-04-11).

A triple click aural alert sounds when a degradation occurs.
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LAND 2 to APPR 2 or APPR 1 degradation above 200 ft AGL
Figure 03-04-11

(3) Loss of autoland capability below 200 ft AGL

If the LAND 2 approach mode degradation occurs below 200 ft
AGL, the NO AUTOLAND warning message (white text on red
background) flashes for 5 seconds, followed by a steady APPR 2 or
APPR 1 message (green text). HUD indications (if installed) are the
same as the PFD (refer to Figure 03—-04-12).

A triple click aural alert sounds when a degradation occurs.

In this case, the AL function is no longer available.
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Autoland (AL) system

LAND 2 to APPR 2 below 200 ft AGL
Figure 03-04-12

(4) APPR 2 to APPR 1 degradation

If the approach capability degrades from APPR 2 to APPR 1 above
200 ft AGL, a NO APPR 2 message (amber text) flashes for 5
seconds, followed by a steady APPR 1 message (green text). HUD
indications (if installed) are the same as the PFD (refer to
Figure 03-04-13).

A triple click aural alert sounds when a degradation occurs.
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APPR 2 to APPR 1 above 200 ft AGL
Figure 03-04-13

Below 200 ft AGL, the NO APPR 2 message (white text on red
background) flashes for 5 seconds, followed by a steady APPR 1
message (green text). HUD indications (if installed) are the same as the
PFD (refer to Figure 03-04-14).

A triple click aural alert sounds when a degradation occurs.
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APPR 2 to APPR 1 below 200 ft AGL
Figure 03-04-14

J. Approach status annunciation

The table that follows gives all possible ASA annunciations and their
operational descriptions (refer to Figure 03-04-15).
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ASA OPERATIONAL DESCRIPTION
Loss of autoland function at or below 200 ft AGL

Loss of ILS CAT |l approach capability at or below 200 ft AGL

NO APPR 1 Loss of ILS approach capability above 200 ft AGL

NO APPR 2 Loss of ILS CAT Il approach capability above 200 ft AGL
NO LAND 2 Loss of ILS CAT IlIA approach capability above 200 ft AGL
NO LAND 3 Loss of ILS CAT IlIB approach capability above alert height
NO AUTOLAND Loss of autoland function above 200 ft AGL

APPR 1 ILS CAT | approach capable (no autoland)
APPR 2 ILS CAT Il approach capable (no autoland)

LAND 2 ILS CAT lll fail passive capable
LAND 3 ILS CAT Il fail passive capable

Approach status annunciation
Figure 03-04-15
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AT - OVERVIEW

The AT system automatically manages the engine thrust. During the
complete flight profile, servomotors in the Throttle Quadrant Assembly (TQA)
automatically position the thrust levers. The AT includes engine
synchronization and is available during single-engine operation.

The AT system controls are on the FCP (AT switch) and on the TQA (A/T
DISC switch) (refer to Figure 03—05-1).

FCP - AT SWITCH

[&

THROTTLE QUADRANT ASSEMBLY
(TQA) — AIT DISC SWITCHES

Autothrottle (AT) system controls
Figure 03-05-1
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The AT is normally engaged manually. IT can also be engaged automatically
in specific modes such as go-around, windshear escape modes, or EDM.
The AT can be disengaged at any time.

The AT operation is highly integrated with the AFCS and FMS.

Each AFCS has one AT system application in each Data Concentrator Unit
Module Cabinet (DMC). The AT system receives inputs from:

The Flight Guidance (FG) system,

The Electronic Engine Control (EEC),

The Flight Control Panel (FCP),

The Flight Management System (FMS), and
Other systems. Refer to Figure 03-05-2.
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Autothrottle (AT) system

CS300

re

I‘
——71 1§

: FCP - AT (AUTOTHROTTLE) SWITCH

FLIGHT FLIGHT
GUIDANCE A RO E MANAGEMENT
FUNCTION SYSTEM

Y Y
SERVO | | SERVO
L EEC R EEC
Y Y
AT AT
DISC DISC
LEFT RIGHT
ENGINE ENGINE
LEGEND
EEC Electronic Engine Control
Autothrottle (AT) system
Figure 03-05-2
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The AT sets a calculated thrust setting during takeoff, go-around, and flight
level change vertical modes. In all other vertical modes it controls engine
thrust to maintain the aircraft at a selected airspeed.

The AT also provides speed and thrust envelope limiting. Thrust envelope
limiting is based on the active N1 thrust rating, while speed envelope limiting
is based on minimum speed limits as well as limitations and maximum
structural speeds.

The AT system status is displayed on the FMA and fault messages are
displayed on the EICAS page (refer to Figure 03-05-3).
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B

CINT iy,

SPD ‘ HDG VALTS ‘
[[| «—|l

FLIGHT MODE ANNUNCIATOR (FMA)

AT FAIL

EICAS ADVISORY MESSAGE

93.4 N2 93.4
2950 FF(PPH) 2950
120 OLTEMP 115

81 OILPRESS 81

TOTAL FUEL (LB) m
6400 21000 6400

CABALT 900 RATE 1100

P 8.0 CREWOXY 2000 NU
LDGELEV 560 stas (K8.7
TEMP (°C) 23 LO 22 22 ND NL RUDDER NR

EICAS PAGE

Autothrottle (AT) system indications
Figure 03-05-3
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(1) Autothrottle Operating Modes

The AT operating mode depends on the active FD vertical mode. The
AT modes display on the left section of the FMA. Refer to
Figure 03-05-4.

AT MODE AT ENGAGE/DISENGAGE
ANNUNCIATION ANNUNCIATION

10000

ACTIVE MODE INDICATIONS (AT MODE)
Speed or Mach Control
QigIR®SIl Thrust Control

Takeoff Throttle Hold
RETARD JEEW

Underspeed

Emergency Descent Mode
Airspeed Limiting

ARMED MODE INDICATIONS (AT MODE)
LI {SSIW Thrust Armed

Speed Armed
RISAVA\R{DE Retard Armed

ADI — Autothrottle mode indications
Figure 03-05-4

The AT operates in the takeoff hold mode (HOLD) to maintain takeoff
thrust from 60 knots to 400 feet AGL.
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The AT operates in thrust mode (THRUST) and maintains a specific
thrust setting when the following FD vertical modes are active:

Takeoff (TO),

Flight level change (FLC),
Go-Around (GA), and
Windshear escape (WSHR).

The AT operates in speed control mode (SPD), by controlling thrust
lever movement to maintain a selected or FMS-controlled airspeed in
the following FD vertical modes:

Altitude hold (ALTS),
Vertical speed (VS),
Vertical path (VPATH),
Vertical glide path (VGP),
Glideslope (GS), and
Flight path angle (FPA).

NOTE

The AT mode flashes for 5 seconds on the FMA when
the AT mode changes, then becomes steady.

AT — DESCRIPTION AND OPERATION
A. AT engagement

(1)

Manual engagement

On ground, pressing the AT switch on the FCP (refer to
Figure 03-05-5) arms the AT system. Thrust mode is armed
and THRUST displays in white in the autothrottle section of the
FMA (far left).
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AT (AUTOTHROTTLE)
SWITCH

EDM (EMERGENCY
DESCENT MODE)
SWITCH

FCP - AT (Autothrottle) and EDM (Emergency Descent Mode) switch
Figure 03-05-5

The AT engages when the thrust levers move past the 23-degree
Thrust Lever Angle (TLA) position. The AT modes display as active
and/or armed, according to the flight segment (takeoff, climb,
cruise, approach).

In flight, the AT system engages regardless of thrust lever position
when:

e The AT switch is pressed,

e The TOGA switch is pressed, or

e The Emergency Descent Mode (EDM) switch is pressed.
(2) Automatic engagement

The AT system will automatically engage in specific modes as:

e EDM (activated either manually or automatically),

e Go-Around (is selected), or
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e Windshear escape guidance mode.

AT disengagement

The AT system is disengaged (refer to Figure 03-05-6) by the
actions that follow:

Pressing the A/T DISC switch on the thrust levers,
Moving the thrust levers (some force may be necessary),
Pressing the AT switch on the FCP if engaged, or

AT system failure detected (advisory EICAS message AT FAIL is
displayed on the EICAS page).
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Autothrottle (AT) system

— 1 T 1 17

_ @)

R

"AUTOTHROTTLE"
FL'@',;,})“"_3\°UET‘3¥E‘;2$'TQTE°R FLIGHT CONTROL PANEL
DISENGAGED (FCP) - AT (AUTOTHROTTLE) SWITCH

THROTTLE QUADRANT ASSEMBLY
(TQA) - A/T DISC SWITCH

Autothrottle (AT) system disengagement
Figure 03-05-6

C. AT - Thrust mode

During the thrust control mode, the AT system controls engine thrust to

an N1 rating based on the current phase of flight. The thrust control
mode is associated with the FG modes that follow:

e Takeoff (TO, VTO),
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e Emergency Descent Mode (EDM),
e Flight Level Change (FLC, VFLC), and
e Go-Around (GA, VGA).

The AT provides thrust to maintain a programmed rate of climb or
descent proportional to the magnitude of the selected altitude change.

When the selected altitude is captured, the AT thrust mode (THRUST)
changes to speed mode (SPD).

D. AT - Takeoff Mode (TO)

During the TO mode, the AT system sets the engine thrust to the takeoff
(N1) rating selected through the FMS. When the GA mode is selected,
the AT system sets the thrust to a GA thrust rating.

At takeoff, the AT operates in two modes: THRUST mode and HOLD
mode.

Before takeoff, the AT is armed by pressing the AT switch on the FCP.
The takeoff thrust mode is armed and THRUST displays white on the far
left side of the FMA (autothrottle section).

At sea level condition, when the thrust levers are advanced through the
23-degree thrust lever angle position (approximately 68% of N1), the AT
activates and takes over thrust lever control to reach and maintain the
takeoff N1 selected through the FMS. THRUST displays in green and
SPD displays white (armed).

When the airspeed increases above 60 KIAS, the HOLD mode activates
to maintain the current thrust until the aircraft reaches 400 ft AGL. HOLD
displays in green on the FMA.

Above 400 ft AGL, the THRUST mode reactivates and THRUST displays
in green on the FMA. The AT maintains the active N1 engine rating
(manually or automatically selected). Refer to Figure 03-05-7.
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-—

THRUST ALTS

ON GROUND THRUST ARMED

ON GROUND ABOVE 60 KT

ADI - Takeoff mode
Figure 03-05-7
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E. AT - Flight Level Change (FLC, VFLC)

When the FLC mode is selected through the FCP or by the FMS (VFLC
mode) in a VNAV mode, the AT system will set climb thrust for a climb or
flight idle for a descent. The climb thrust rating can be selected manually
by the flight crew through the FMS as CLB, CLB1 or CLB2. Refer to
Figure 03-05-8.

TOST )

o
o]

PRESELECT NEW ALTITUDE

THRUST mode
Figure 03-05-8

F. AT - Emergency Descent Mode (EDM)

When the EDM is activated manually (EDM guarded switch on the FCP)
or automatically, the AT system retards the thrust levers to the idle
position. Refer to Figure 03-05-9.
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280

260

M .794

TAS 468
GS 463 o ©° sz ° ° 12.00

HDG 2534253

7N

i 0 -0 + o/— ]
BELOW L J

PFD

MSG 27

FCP - EDM GUARDED
SWITCH

PFD - Emergency Descent Mode indication
Figure 03-05-9

G. AT - Go-Around

When either TOGA switch is pressed, the AT advances the thrust lever
to go-around thrust. The AT thrust mode is activated and THRUST
displays in green on the FMA. If the aircraft is in the rollout mode during
autoland, the TOGA switch is inhibited (refer to Figure 03—05-10).
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TOGA
SWITCHES

THROTTLE QUADRANT ASSEMBLY
(TQA) - TOGA SWITCHES

ADI

TOGA switches engage indications
Figure 03-05-10
H. AT - Speed (SPD) mode

The AT SPD mode maintains the indicated airspeed (or Mach number)
selected with the SPD switch on the FCP, or automatically selected from
FMS active flight plan.

The mode is active with AT engaged and with one of the active modes
that follow:

e Altitude select (ALTS, VALTS),
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Altitude hold (ALT, VALT),
Vertical Speed (VS, VVS),
Vertical Path (VPATH),

Vertical Glide Path (VGP),
Glideslope (GS), and

Flight Path Angle (FPA, VFPA).

In the airspeed control mode (SPD), the AT maintains a selected IAS or
MACH when one of the following FD vertical modes is selected:

Altitude hold (ALT and ALT CAP),

Vertical Speed (VS),

Flight Path Angle (FPA), or

Vertical Navigation (VNAV-VPATH or VNAV-VGP).

The speed reference used by the AT system can be selected manually
with the SPD switch on the FCP, or through the FMS. When it is
selected, SPD (green) indication is displayed on the FMA. Refer to
Figure 03-05-11.
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Autothrottle (AT) system

ADI

ADI - Speed (SPD) mode indication
Figure 03-05-11

If a speed reference cannot be achieved by the AT, a LIM (amber)
indication is displayed on the FMA. The AT is limited to the N1 speed
limit displayed on the EICAS page (engine section). If no FG system is
active, the AT provides a basic speed hold control. Refer to
Figure 03-05-12.
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280

foToTaY

M .750

TAS420
GS 320 o o 140 o (015

ADI

Speed Mode Limits indication
Figure 03-05-12

The low speed protection mode works to maintain the airspeed within the
upper and lower speed limits. The AT reduces the engine thrust to not
exceed upper speed limits (Vpmo, Mmoo, gear, flap, or placarded speeds).
When the airspeed is below a minimum speed, the AT increases engine
thrust to increase speed.

Page 03-05-18 FCOM Vol. 1

I 1ssue 01 1, May 16/2019 BD500-3AB48-32600-01 (309)
Print Date: 2019-12-04



AUTOMATIC FLIGHT
Autothrottle (AT) system CS300

I. AT - Retard mode

The AT retard mode (RETARD) automatically reduces both thrust levers
to idle at a fixed rate. The mode activates when the aircraft reaches
approximately 30 ft AGL. When conducting an autoland, the T+RETARD
will reduce the throttles to idle between 20 ft and 15 ft AGL. The AT stays
engaged until touchdown to supply go-around thrust, if required. The AT
automatically disconnects 2 seconds after main wheel touchdown,
however the “AUTOTHROTTLE” aural alert will not sound.

NOTE

If the necessary conditions are not met for the retard
mode, the AT remains in speed mode until touchdown.
The AT disengages upon landing but the thrust levers
are not reduced to idle.

J. AT system — One Engine Inoperative (OEI)

The AT stays active during OEI. The AT system stops commanding the
thrust lever for the inoperative engine. Even if the flight crew moves the
thrust lever for the failed engine, it will not affect the AT and the system
will stay engaged. If the flight crew moves the thrust lever for the
operating engine, the AT system will disengage.

If a failed engine is restarted, the AT does not control the restarted
engine. The AT pushbutton must be pressed twice (OFF/ON) for the AT
to control both engines.

K. AT - Windshear (WSHR) escape mode.

When in the windshear escape mode (activated by a TAWS windshear
warning and by pressing the TO/GA switch), the AT system moves the
thrust levers to Takeoff (TO) or Go Around (GA). The AT system keeps
the thrust rating until the windshear warning is no longer present. Refer
to Figure 03-05-13.

The flight crew can override the AT system by moving the thrust levers to
a maximum rating.
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@

RN

"WINDSHEAR,
WINDSHEAR,
WINDSHEAR"
ADI
ADI — Windshear escape guidance mode indications
Figure 03-05-13
L. AT and FD modes summary
Figure 03-05-14 describes the different possible modes for various
phases of flight.
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FLIGHT PHASE

FD VERTICAL MODE

AUTOTHROTTLE FUNCTION

@ Takeoff Roll

Takeoff (TO)

Sets takeoff or flex thrust to the MAX or FLEX
N1 rating.

(2) ciimb Out

Takeoff (TO)

Throttle servos remain depowered until 400 ft.
Above 400 ft AGL A/T controls to active MAX or
FLEX T/O EPR rating.

@ Small Flight
Level Changes

FLC, VLFC, FPA, VS

Reduced climb thrust during FLC and VFLC.
Airspeed control during FPA and VS.

@ Large Flight
Level Changes

FLC, VLFC, FPA, VS

Full climb thrust during FLC and VFLC.
Airspeed control during FPA and VS.

@ Top of Climb

ALT CAP, VALT CAP

Airspeed control.

@ Cruise

ALT, VALT, ALTS

Airspeed control.

Transition to idle thrust during FLC and VFLC.

@ Top ot Descent | FLC, VFLC, VS Airspeed control for VS.

Descent FLC, VFLC, FPA, VS, Full idle thrust during FLC and VFLC. Airspeed
VPATH control during FPA, VS and VPATH.

@ Approach Glideslope/Glidepath Track | Airspeed control.

Flare Glideslope/Glidepath Track | Thrust retard to idle stop.

(1) Landing/Roll | N/A Disengaged.

@ Go-Around Go-Around Sets TO.

(13) Windshear Windshear Sets TO.

CS300

Example Autothrottle (AT) profile
Figure 03-05-14
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FLIGHT CONTROL PANEL (FCP)

The flight crew uses the Flight Control Panel (FCP) on the glareshield to
provide data inputs to the Automatic Flight Control System (AFCS).

The FCP (refer to Figure 03-06-1) has the following available
selections:

e Airspeed and vertical speed,

e Flight Director (FD),

e Lateral mode,

e Vertical mode,

e Altitude pre-selection, and

e Autopilot (AP), Autothrottle (AT), and transfer (XFR).

— | ] | [
SPEED LATERAL FLC, ATL, VNAV VS, FPA

CONTROL MODES VERTICAL MODES VERTICAL MODES
| | | |

FLIGHT DIRECTOR AUTOPILOT/AUTOTHROTTLE FLIGHT DIRECTOR
SWITCH SWITCH

[&]

Flight Control Panel (FCP)
Figure 03-06-1

The FCP controls are:

e Two FD (Flight Director) switches,
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SPD (Speed) rotary switch,

HDG (Heading) rotary switch,
HDG (Heading) switch,

NAV (Navigation) switch,

APPR (Approach) switch,

1/2 BANK switch,

AP (Autopilot) switch,

AT (Autothrottle) switch,

XFR (Transfer) switch,

EDM (Emergency Descent Mode) guarded switch,
FLC (Flight Level Change) switch,
ALT (Altitude) rotary switch,

ALT (Altitude) hold switch,

VNAYV (Vertical Navigation) switch,
V/S (Vertical Speed) switch,

FPA (Flight Path Angle) switch,
UP/DN wheel, and

BRT (Brightness) switch.

FD switch

There are two FD switches: one for the pilot and one for the copilot (refer
to Figure 03-06-2). The FD switch displays the Flight Guidance
(FG) system pitch and roll commands on the Primary Flight Display
(PFD) and the associated mode on the Flight Mode Annunciator (FMA).
The FG commands are displayed on both PFDs regardless of which FD
switch is pressed. The FD switch selection and display follows a logic

that depends on the AP system status.
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FMSHSP[‘J—MAN

Flight Director (FD) switch
Figure 03-06-2

If the AP is engaged:
e The FD switch selection on the coupled side is deactivated, and

e The FD switch selection on the uncoupled side toggles the FD
on or off only on the uncoupled side.

If the AP is engaged or disengaged and the APPR (Approach) mode
is active (LOC and GS are captured):

e The FD switch selections on both sides are deactivated.

NOTE

If the FD system fails, the caution message FD FAIL is
displayed on the EICAS page.
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B. SPD switch (rotary)

The SPD switch lets the flight crew select the speed reference source
from either the FMS (Flight Management System) or MAN (Manual). It
also allows selection of the display format of the speed reference in the
readout window on the FCP in either Indicated Air Speed (IAS) or MACH.

With the FMS speed reference source is selected, the speed reference is
automatically computed, the speed readout window on the FCP goes
blank, and if the switch is rotated while FMS is selected, the speed value
will change on the readout window and then it will time out and go blank.

With the MAN speed reference source is selected, the speed reference
value is manually selected with the rotating SPD switch. The speed value
will be displayed on the readout window on the FCP, and the speed bug
will be displayed on the airspeed tape on the PFD.

Pushing the SPD switch selects the speed display on the readout
window between IAS and MACH. The airspeed value on the readout
window switches automatically to MACH when the aircraft altitude is
above 31500 feet. If MACH is selected, the value displayed on the PFD
(on the airspeed tape and the speed bug) stays in knots. The speed
display reverts to IAS when the aircraft altitude descends below 31500
feet.

C. HDG switch (rotary)

Turning the HDG rotary switch selects the heading value to be displayed
on the heading readout window of the FCP (refer to
Figure 03-06-3).
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FCP - HDG ROTARY SWITCH

ici HDGAUT03|QTQ|

HSI
FCP — HDG rotary switch
Figure 03-06-3

It also moves the heading bug on the MAP and on the HSI. Refer to
Figure 03-06-4.
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HEADING (ROTARY) SWITCH

HDG PUSH SYNC SWITCH

MAP |PLAN [ACT | OVLY ¥

[ c—]
HDG
o
HDG280 w |280
NAV 2 /
) <= DRAPE

e s
DIMMO,
1/2
APPR BARK /

FLIGHT CONTROL PANEL (FCP)

HEADING BUG

SYMBOLv

HSI

Heading bug display
Figure 03-06-4
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The heading bug automatically synchronizes with the actual aircraft
heading during the situations that follow:

e When the Takeoff (TO) or Go Around (GA) mode is active,
¢ When the AFCS fails and reverts to basic lateral mode (heading), or
¢ When the PUSH SYNC switch is pressed.

If the PUSH SYNC switch is pressed while the NAV or APPR mode is
active:

e The heading bug synchronizes with the actual aircraft heading,
e AUTO is displayed on the HSI, and

e The HDG readout window goes blank.

D. HDG switch

The HDG switch selection activates the heading mode to capture and
maintain the selected heading. When selected, HDG is shown on the
FMA.

E. NAV switch

The NAV switch is used to select the lateral NAV mode. The source
(FMS, LOC, or VOR) for the NAV mode is selected with the NAV SRC
switch on the Control Tuning Panel (CTP). The source selection is
indicated on the FMA (FMS, LOC, or VOR). Refer to
Figure 03-06-5.
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— 1 | | | RANGE [ INBD DSPLY ——
Yo ™
WXR

ON

L R

MAP FMS CNS

CHKL SYN DATA

CTP - NAV SRC
(NAVIGATION SOURCE) SWITCH

THRUST APPR LOC1

FMA - NAVIGATION SOURCE INDICATION

Navigation source selection
Figure 03-06-5

F. APPR switch

The APPR switch is used to select the approach mode (VOR approach,
FMS approach, or ILS front or back course approach). Roll commands
are generated by the Flight Guidance (FG) system to capture the lateral
navigation source (FMS, VOR, or LOC). Once the lateral source is
captured, pitch commands are generated by the FG system to capture
the vertical navigation source (Glideslope (GS) or FMS). The approach
mode has an associated APPR annunciation on the FMA. Refer to
Figure 03-06-6.
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FLIGHT CONTROL PANEL (FCP) - APPR
(APPROACH) SWITCH

‘ ALTS VGP

FMA - APPROACH MODE INDICATION

Approach mode selection and indication
Figure 03-06-6

. 1/2 BANK switch

The 1/2 BANK switch selection reduces the bank limit of the AP system.
The 1/2 BANK switch can be manually selected. The function is
automatically selected as the aircraft climbs through 31500 feet or
deactivated as the aircraft descends through 31500 feet. When the
switch is pressed, a green arc is displayed on the top of the Attitude
Direction Indicator (ADI) on the PFD. If the switch is pressed again, the
1/2 bank function deactivates. The switch can also be manually
deactivated by the pilot above 31500 feet. Refer to
Figure 03-06-7.
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HALF BANK

° o 192 o 200 RANGE MARK

1/2 Bank mode selection and indication
Figure 03-06-7
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H. AP switch

The AP switch is used to engage and disengage the AP system. The
selection has an associated annunciation on the FMA. Refer to
Figure 03-06-8.

FMS—|SPI3-MAN

QUsy

FLIGHT CONTROL PANEL - AUTOPILOT (AP) SWITCH

Flight Control Panel (FCP) — AP (Autopilot) switch
Figure 03-06-8

When the AP switch is pressed:

e The AP system engages,

e The green light above the switch illuminates, and

e The AP indication is displayed in green on the FMA.

If the AP switch is pressed a second time:

e The AP system disengages,

e The green light above the AP switch goes out,

e The AP indication displayed on the FMA flashes red, and

e There is an aural alert in the flight compartment.
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l. AT switch

The AT switch on the FCP is used to engage and disengage the AT
function (refer to Figure 03-06-9).

FLIGHT CONTROL PANEL (FCP) - AT
(AUTOTHROTTLE) SWITCH

RETARD | APPR FMS1DR VALTV  +xxxx

THRUST APPR LOCA1 VALTV VGP

FMA - AT INDICATION

Autothrottle (AT) system selection and indication
Figure 03-06-9

(1) On ground

The AT system is armed by pressing the AT switch on the FCP.
When it is armed, a white AT indication will be displayed on the
FMA. The AT engages when the thrust levers are moved past 23
degrees TQA angle. When the AT system is engaged, the green
light above the switch illuminates and a green AT indication is
displayed on the FMA.

When the AT switch is pressed a second time, the AT system
disengages and the green light above the switch goes out.

Figure 03-06-10 shows the AT system engaged.

Page 03-06-12 FCOM Vol. 1

Issue 012, Jul 26/2019 BD500-3AB48-32600-01 (309)
Print Date: 2019-12-04



AUTOMATIC FLIGHT
AFCS - Controls and indications CS3OO

FLIGHT MODE ANNUNCIATOR FLIGHT CONTROL PANEL
(FMA) — AUTOTHROTTLE (AT) SYSTEM ENGAGED (FCP) - AT (AUTOTHROTTLE) SWITCH

[A]

Autothrottle (AT) system engagement
Figure 03-06-10

(2) Inflight
When the AT switch is pressed:
e The AT system engages,
e The green light above the switch illuminates, and
e A green AT indication is displayed on the FMA.
When the AT switch is pressed a second time:
e The AT system disengages,
e The green light above the switch goes out,
o A flashing amber AT indication is displayed on the FMA, and

e An "AUTOTHROTTLE" aural alert is heard in the flight
compartment and continues until it is acknowledged by the
flight crew.

Figure 03-06-11 shows the AT system disengaged.
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— [ [ 1 T —— P
[ |

|
"AUTOTHROTTLE " :
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FLIGHT MODE ANNUNCIATOR FLIGHT COONTROL PANEL
(FMA) — AUTOTHROTTLE (FCP) - AT (AUTOTHROTTLE) SWITCH

DISENGAGED

Autothrottle (AT) system disengagement — AT switch
Figure 03-06-11

J. XFR switch

The XFR switch on the FCP is used to select which channel (A or B) in
the DCU Module Cabinet (DMC) will supply the flight guidance. It also
selects which sensors will be used by the Flight Director (FD) system.

When the XFR switch on the FCP is pushed (refer to
Figure 03-06-12):

e The FD and the AT systems revert to the other source (in either DMC
channel A or channel B),

e The direction of the coupled white arrow on the FMA changes, and

e The left or right green light beside the XFR switch on the FCP is
illuminated (based on the selected direction).
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When the XFR switch is selected, the lateral and vertical mode will revert
to basic mode of HDG and FPA for the selected side. The autopilot will
follow the current selected heading and vertical path of the aircraft until a
different selection is made.
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VNAV

FLIGHT CONTROL PANEL (FCP) - XFR (TRANSFER) SWITCH

FMA - TRANSFER SELECTION

XFR SWITCH SELECTION - LEFT OR RIGHT XFR SWITCH SELECTION - LEFT OR RIGHT
CHANNEL A CHANNEL B CHANNEL A CHANNEL B

® FLIGHT ® FLIGHT ® FLIGHT ® FLIGHT
GUIDANCE (FG) GUIDANCE (FG) GUIDANCE (FG) GUIDANCE (FG)
FUNCTION 1 FUNCTION 1 FUNCTION 2 FUNCTION 2
(LEFT) (RIGHT) (LEFT) (RIGHT)

e AFCS e AUTOTHROTTLE e AFCS e AUTOTHROTTLE
MONITORING (AT) FUNCTION 1 MONITORING (AT) FUNCTION 2
FUNCTION 1 FUNCTION 2

LEFT DMC - AUTOFLIGHT CONTROL RIGHT DMC - AUTOFLIGHT CONTROL
SYSTEM 1 SYSTEM 2

Flight Control Panel (FCP) — XFR (transfer) switch
Figure 03-06-12
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K. EDM guarded switch

The EDM guarded switch selection on the FCP activates an emergency
descent. When the EDM guarded switch is activated, the AP system and
the AT system engage (if not already engaged) and the EDM
annunciation is displayed on the FMA.

For more details, refer to the Emergency Descent Mode (EDM) section.

L. FLC switch

The FLC switch is used to select the flight level change mode. When the
FLC switch is pressed, the green light above it illuminates. The FG
system generates commands to capture the preselected altitude while
maintaining the reference speed. In FLC mode, the AT will go to either
flight idle or climb thrust, while the elevator is used to maintain speed.
The switch selection shows an FLC or a Vertical Navigation Flight Level
Change (VFLC) annunciation on the FMA.

When VNAV mode is active, the first selection of the FLC switch
engages the VFLC mode and the second selection disengages VFLC.

NOTE

The FLC mode is inhibited when GS is the active
vertical mode.

M. ALT rotary switch

The ALT rotary switch is used to set the altitude which is displayed on
the altitude tape on the PFD and in the window on the FCP (refer to
Figure 03-06-13). The outer knob of the switch is used to select the
units of altitude in feet (FT) or meters (M). The inner knob (PUSH FINE)
is used to select the desired altitude. The default altitude increments are
in 1000 feet or 100 meters. Pressing the PUSH FINE switch changes the
increments to 100 feet or 10 meters.
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ALT (ALTITUDE)
SWITCH (ROTARY)

= 39500
FLIGHT CONTROL PANEL (FCP)

ASREYA N

ADI - PRESELECTED ALTITUDE INDICATION

Altitude selection and indication — ALT (altitude) switch (rotary)
Figure 03-06-13

N. ALT hold switch

When the ALT hold switch is pressed, the altitude hold mode is activated
to maintain the current aircraft altitude, and the green light above the
switch illuminates. The altitude hold mode is also engaged when the
preselected altitude is reached. An ALT annunciation is displayed on the
FMA. Refer to Figure 03-06-14.
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ALT (ALTITUDE) o
(HOLD)
SWITCH

VNAV

=

FLIGHT CONTROL PANEL (FCP)

ASRYA |\

ADI - PRESELECTED ALTITUDE INDICATION

Altitude selection and indication — ALT (Altitude) (hold) switch
Figure 03-06-14

O. VNAYV switch

When the VNAV switch is pressed, the green light above the switch
illuminates, and the FG system generates pitch commands to follow the
vertical navigation profile of the FMS flight plan. When the VNAV mode is
selected, the AT system will control either speed or thrust depending on
the vertical mode active at the time. The associated FMA annunciation is
preceded by a V.

(1) VNAV deviation indicator

When the VNAV mode is enabled, the ADI on the PFD displays the
VNAV deviation pointer and the vertical deviation scale beside the
altitude tape. Each dot on the scale represents a 250-foot deviation,
and full scale deflection represents a 500-foot deviation from the
VNAV path. The scale changes to 75 feet of deviation for each dot
when an approach mode (APPR) is selected.
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The VNAV altitude constraint displays in magenta above the
vertical deviation scale, and as a magenta bug on the altitude tape.
The required vertical speed to maintain the vertical path displays as
a magenta circle on the VSI. Refer to Figure 03-06-15.

_ _ i FMS
APPR  FMS1 AP | VPATH ALTITUDE

AT VALTV CONSTRAINT

VNAV
DEVIATION
POINTER

VERTICAL
SPEED
REQUIRED
POINTER

G 2100 ALTITUDE
GS 203 o o <= o0 o 200 CONSTRAINT
BUG

TOD HDG AUTO

VERTICAL )
TRACK ALERT ADI

ADI — VNAYV Indications
Figure 03-06-15

Alerts for Top Of Descent (TOD) and Bottom Of Climb (BOC)
display in the FMS message line on the PFD. The alerts display for
60 seconds prior to an altitude change, and flash 5 seconds before
the altitude change, accompanied by a double C-chord aural tone.
The alert is removed when the altitude change begins.

P. VS switch

The VS switch activates the vertical speed mode. When the switch is
pressed and the vertical speed mode is activated, the green light above
the switch illuminates. The flight crew adjusts the vertical speed with the
UP/DN wheel on the FCP. When the VS switch is selected, the FG
system generates pitch commands to maintain the selected vertical

speed.
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Q. FPA switch

The FPA switch activates the Flight Path Angle (FPA) mode. When the
switch is pressed and the FPA mode is activated, the green light above
the switch illuminates. The flight crew adjusts the FPA value with the
UP/DN wheel on the FCP. The FPA value is displayed in the window and
on the FMA next to the FPA mode annunciation. When the FPA switch is
selected, the FG system generates pitch commands to maintain the
selected reference  vertical flight path angle. Refer to
Figure 03-06-16.
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Flight Control Panel (FCP) — FPA (Flight Path Angle) switch
Figure 03-06-16
R. BRT switch
The BRT switch is used to adjust the brightness of the FCP readout
windows.
THROTTLE QUADRANT ASSEMBLY (TQA) LEVERS
A. AT/DISC switches

The AT/DISC switches (refer to Figure 03-06-17) are located on
the TQA.

When the AT/DISC switches are pressed, the AT system disengages
and a flashing amber AT indication is displayed on the FMA with an
"AUTOTHROTTLE" aural alert.
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"AUTOTHROTTLE"

FCP - AT SWITCH

THROTTLE QUADRANT ASSEMBLY
(TQA) — A/T DISC SWITCHES

A/T DISC switches disconnect indication
Figure 03-06-17
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B. TOGA switches
The TOGA switches are located on the TQA.

When the TOGA switch is pressed, the Takeoff (TO) mode or Go Around
(GA) mode engages and the corresponding mode is displayed on the
FMA. Refer to Figure 03—-06-18.

TOGA
SWITCHES

THROTTLE QUADRANT ASSEMBLY
(TQA) - TOGA SWITCHES

ADI

TOGA switches engage indications
Figure 03-06-18
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C. TQA - A/T DISC switch
When the A/T DISC switch on the thrust lever is pressed:
e The AT system disengages,
e A flashing amber AT indication is displayed on the FMA, and

e An "AUTOTHROTTLE" aural alert is heard in the flight compartment.
Refer to Figure 03-06-19.
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"AUTOTHROTTLE "

AR

L ’7 AURAL ALERT

FLIGHT CONTROL PANEL
W / (FCP) - AT (AUTOTHROTTLE) SWITCH

FLIGHT MODE ANNUNCIATOR THROTTLE QUADRANT ASSEMBLY
(FMA) — AUTOTHROTTLE (TQA) — A/T DISC SWITCH
DISENGAGED

Autothrottle (AT) system disengagement — A/T DISC switch
Figure 03-06-19
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SIDESTICKS
A. A/P DISC PTY switch

There is an A/P DISC PTY (Autopilot Disconnect Priority) switch located
on each sidestick. This switch has a dual purpose, it disengage the
autopilot and/or disables the other sidestick.

When the red AP/DISC PTY switch (refer to Figure 03—-06-20) is
pressed on either sidestick:

e The AP system disengages,
e Ared AP indication flashes on the FMA, and

e There is an aural alert in the flight compartment.

fry

A/P DISC (AUTOPILOT DISCONNECT)
SWITCH PRESSED

FMA - AUTOPILOT (AP) DISENGAGEMENT INDICATION

SIDESTICK - AP/DISC PTY
(AUTOPILOT DISCONNECT PRIORITY)

Sidestick — A/P DISC PTY (Autopilot Disconnect or autopilot priority) switch
Figure 03-06-20

If the A/P DISC PTY is pressed and held in, it will disengage the autopilot
(if engaged), and disable the other sidestick.
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If the autopilot is not engaged, pressing the A/P DISC PTY switch will
give momentary priority to that sidestick, accompanied by an associated
“PRIORITY LEFT” or “PRIORITY RIGHT” aural alert.

REVERSION SWITCH PANEL (RSP)

A. Reversion Switch Panel (RSP) — FD/AT ALTN switch

The FD/AT ALTN switch is located on the RSP (refer to
Figure 03-06-21).

When the FD/AT ALTN switch is pressed:

e AFCS (1 or 2) is selected and used for guidance, and

DISPLAY
NORM L CURSOR R
() R SwAR

< INHIB INHIB

L PFD ISI R PFD

-’
IRS IRS

REVERSION SWITCH PANEL (RSP)-FD/AT ALTN
(ALTERNATE) SWITCH

[A

Reversion Switch Panel (RSP) — FD/AT ALTN (alternate) switch
Figure 03-06-21

There is one AFCS (AFCS 1 or AFCS 2) active at a time while the other
one is on standby. They automatically alternate control on a daily basis.
If the flight crew presses the FD/AT ALTN switch, it manually selects the
standby AFCS which becomes active (refer to Figure 03—06-22).
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DISPLAY
NORM
REV_ &

<

DSPL TUNE}

INHIB

RSP - FD/AT ALTN SWITCH

_SWAP

ACTIVE STANDBY
LEFT DMC - AUTOFLIGHT CONTROL RIGHT DMC - AUTOFLIGHT CONTROL
SYSTEM 1 SYSTEM 2

CHANNEL A CHANNEL B CHANNEL A CHANNEL B

e FLIGHT ® FLIGHT e FLIGHT ® FLIGHT
GUIDANCE (FG) GUIDANCE (FG) GUIDANCE (FG) GUIDANCE (FG)
FUNCTION 1 FUNCTION 1 FUNCTION 2 FUNCTION 2
(LEFT) (RIGHT) (LEFT) (RIGHT)

o AFCS e AUTOTHROTTLE e AFCS ® AUTOTHROTTLE
MONITORING (AT) FUNCTION 1 MONITORING (AT) FUNCTION 2
FUNCTION 1 FUNCTION 2

FD/AT ALTN (alternate) switch
Figure 03-06-22
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PFD - FLIGHT MODE ANNUNCIATOR (FMA)

The FMA bar located at the top of the PFD displays all the AFCS modes
(refer to Figure 03—-06-23). The FMA is divided into columns depending
on the type of mode and status (active or armed).
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ACTIVE
ACTIVE LATERAL | ACTIVE ACTIVE

AUTOTHROTTLE | APPROACH | LATERAL | AUTOPILOT (AP) |  vERTICAL VERTICAL
MODES MODES MODES INDICATION MODES REFERENCE

RETARD |APPR FMST1 | AP |VALTV +XXXX
——

THRUST APPR LOC1 AT VALTV VPATH VGP
ARMED ARMED | ARMED | AUTOTHROTTLE | ARMED |ARMEDFMS| ARMED | oooov o o
AUTOTHROTTLE | LATERAL | LATERAL | (AT)INDICATION | VERTICAL | VERTICAL | VERTICAL | pEvERSION STATUS
MODES APPROACH | MODES MODES | MODES |APPROACH
MODES MODES

FMA — Autoflight Control System (AFCS) modes and indications
Figure 03-06-23
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The FMA displays FD modes and status using the following color convention:

e Green for active mode,

e White for armed mode,

e Amber mode sustainable, and

e Red for AP disconnect only.

AFCS - EICAS MESSAGES

A. Warning messages

Message Description Aural Inhibit
CONFIG AP Autopilot (AP) engaged on "CONFIG |None
takeoff. AUTO-
PILOT"
EMERGENCY Emergency Descent Mode "EMER- |None
DESCENT (EDM) automatically GENCY
activated. DES-
CENT"
B. Caution messages
Message Description Aural Inhibit
Uncommanded flight director | None TO
mode changed to basic
mode.
Autothrottle (AT) system None TO
retard mode inoperative due
to radio altimeter failure.
Steep approach automatic None TO
flight mode not available and
detected while mode is
armed.
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Message Description Aural Inhibit
Emergency Descent Mode "EMER- |None
(EDM) is active and it has GENCY
been manually engaged. DES-
CENT"

AFCS coupled left and FD None TO, LDG
channels 1A and 2A failed.

C. Advisory messages

Message Description Inhibit

APPR1 NOT AVAIL |ILS CAT I not supported due to sensor | TO, LDG
failure.

APPR2 NOT AVAIL |ILS CAT Il not supported due to sensor |TO, LDG
failure.

AT FAIL Both autothrottle channels failed. TO, LDG

AUTO FLIGHT Loss of redundant or non—critical TO, LDG

FAULT function for the auto flight systems.

LAND2 NOT AVAIL |LAND2 (CAT lll fail passive) capability TO, LDG
not supported due to sensor failure.

LAND3 NOT AVAIL |LAND3 (CAT Il fail operational) TO, LDG
capability not supported due to sensor
failure.

L ENG A/T OFF Left engine AT command is off. TO, LDG

R ENG A/T OFF Right engine AT command is off. TO, LDG

D. Status messages

None
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RESUME MODE LIST
A. FD - Lateral mode

The tables that follow (refer to  Figure 03-06-24 and
Figure 03-06-25) display the FD lateral mode on the Flight Mode
Annunciator (FMA).
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MESSAGE DESCRIPTION
HDG Heading mode active.
ROLL Roll mode active.
TO Lateral takeoff mode track runway heading.
GA Lateral go-around mode track aircraft heading.
FMS1 FMS 1 navigation active.
FMS2 FMS 2 navigation active.
APPR FMS1 FMS 1 approach mode active.
APPR FMS2 FMS 2 approach mode active.
APPR LOC1 Localizer 1 approach mode active.
APPR LOC2 Localizer 2 approach mode active.
APPR LOC Localizer approach mode active and transferred to PFCC for autoland (ILS only).
LOC1 Localizer 1 navigation mode active.
LOC2 Localizer 2 navigation mode active.
APPR B/C1 Localizer back course 1 approach mode active.
APPR B/C2 Localizer back course 2 approach mode active.
VOR1 VOR 1 navigation mode active.
VOR2 VOR 2 navigation mode active.
APPR VOR1 VOR 1 approach mode active.
APPR VOR2 VOR 2 approach mode active.
ALIGN Align lateral mode active (autoland).
ROLLOUT Rollout mode active (autoland).
FMS 1 FMS 1 navigation armed.
FMS 2 FMS 2 navigation armed.
APPR FMS1 FMS 1 approach mode armed.
APPR FMS2 FMS 2 approach mode armed.
APPR LOC1 Localizer 1 approach mode armed.

FD lateral mode part 1
Figure 03-06-24
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MESSAGE
APPR LOC2
LOC1
LOC2
APPR B/C1
APPR B/C2
VOR1
VOR2
APPR VOR1
APPR VOR2
ALIGN
ROLLOUT
DR
APPR FMS1
APPR FMS2
APPR LOC1
APPR LOC2
APPR VOR1

APPR VOR2

APPR B/C1

APPR B/C2

DESCRIPTION

Localizer 2 approach mode armed.

Localizer 1 navigation mode active.

Localizer 2 navigation mode active.

Localizer back course 1 approach mode armed.

Localizer back course 2 approach mode armed.

VOR 1 navigation mode armed.

VOR 2 navigation mode armed.

VOR 1 approach mode armed.

VOR 2 approach mode armed.

Align lateral mode armed (autoland).

Rollout mode armed (autoland).

Dead reckoning during VOR navigation.

FMS 1 approach mode cannot arm because of no FMS flight plan or discontinuity.

FMS 2 approach mode cannot arm because of no FMS flight plan or discontinuity.

Localizer 1 approach mode cannot arm.

Localizer 2 approach mode cannot arm.

VOR 1 approach mode cannot arm.

VOR 2 approach mode cannot arm.

Localizer back course 1 approach mode cannot arm.

Localizer back course 2 approach mode cannot arm.

FMS 1 NAV mode cannot arm because of no FMS flight plan or discontinuity.

FMS 2 NAV mode cannot arm because of no FMS flight plan or discontinuity.

Localizer 1 NAV mode cannot arm.

Localizer 2 NAV mode cannot arm.

VOR 1 navigation mode cannot arm.

VOR 2 navigation mode cannot arm.

FD lateral mode part 2
Figure 03-06-25
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B. FD - Vertical mode

The tables that follow (refer to  Figure 03-06-26 and
Figure 03-06-27) display the FD vertical mode on the Flight Mode
Annunciator (FMA):
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Message

EDM

VvVs

VGP
VPATH
VFLC
VALT CAP
VALT

VGA

vTO

USPD

OPSD

GS

TO

ALT CAP

FPA

ALTS

VALTS

ALTS CAP

VALTV CAP

VFPA

Description

Emergency descent mode activated manually or automatically.

Vertical speed mode active in VNAV.

Vertical glidepath mode active.

Path mode active in VNAV.

Flight level change mode active in VNAV.

Altitude capture mode active in VNAV.

Altitude hold mode active in VNAV.

Go-around mode active in VNAV.

Takeoff mode active in VNAV.

Underspeed protection mode active.

Overspeed protection mode active.

Glideslope tracked.

Takeoff mode active.

Windshear escape guidance mode active.

Go-around mode active.

Vertical speed mode active.

Flight level change mode active.

Altitude hold mode active.

Altitude capture mode.

Flight path angle mode active.

Preselect altitude hold mode.

Preselected altitude hold mode active in VNAV.

Preselect altitude capture mode.

FMS altitude (constraint) capture mode in VNAV.

Flight path angle mode active in VNAV.

FD vertical mode part 1
Figure 03-06-26
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Message

VALTV
VALTS CAP

PITCH

WSHR

S

Description

FMS altitude (constraint) hold mode in VNAV.

Preselect altitude capture mode in VNAV.

Pitch mode active (below 200 ft AGL).

Underspeed protection mode active.

Preselect altitude hold mode armed.

FMS altitude (constraint) mode in VNAV command.

Path mode armed in VNAV.

Altitude hold mode active.

Flight level change mode armed.

Flight level change mode in VNAV armed.

Flight path angle mode armed in VNAV.

Vertical speed in VNAV armed.

Glideslope mode armed.

Vertical glide path armed.

Preselect altitude hold mode in VNAV armed.

VNAYV not available.

FMS altitude (constraint) mode not available.

Preselect altitude hold mode not available.

Preselect altitude hold mode in VNAV not available.

VNAV path mode not available.

Flight level change mode in VNAV not available.

VNAV flight path angle mode not available.

Glideslope not available.

Vertical glide path not available.

FD vertical mode part 2
Figure 03-06-27
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C. Approach status annunciator

The table that follows (refer to Figure 03-06-28) describes the
approach status annunciations on the Flight Mode Annunciator (FMA):

Message

NO APPR 1

NO APPR 2

STEEP

APPR 1
APPR 2

STEEP

Description

Loss of ILS CAT |l approach capability at or below 200 ft AGL.

Loss of ILS approach capability.

Loss of ILS CAT Il approach capability above 200 ft AGL.

Steep approach mode active.

ILS CAT | approach capable.

ILS CAT Il approach capable.

Steep approach mode armed.

Approach status annunciator

Figure 03-06-28

D. AP status annunciation

The AP system has one associated indication on the FMA. The table that
follows describes the AP system status on the FMA.

Flag Status Description
AP Active AP system engaged
(green)
AP Warning AP system disengaged
(flashing red)
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E. AP and AT mode annunciation

The table that follows gives a short description of the Autopilot (AP) and
Autothrottle (AT) mode annunciation on the FMA.

Annunciation Description Status

AP Autopilot (AP) engaged Active (green) or disengaged
(green) or disengaged (warning)
(flashing red)

AT Autothrottle (AT) engaged Active (green), armed
(green), armed (white), or (white), or disengaged

disengaged (flashing amber) |[(caution)

DR FG system is providing Dead | Active (white)
Reckoning (DR)

“—— Indicates the direction of the |Active (white)
command source used by
the FG system

F. AT mode and FMA annunciation — Vertical mode

Selections made by the flight crew on the FCP activate the FD vertical
modes. When AT is engaged, each vertical mode has an associated AT
system mode and an FMA annunciation. The table that follows shows
each vertical mode with its associated control, FMA annunciation, and

AT mode.
Mode F(.:P FMA annunciation AT mode
switch

Pitch hold None |PITCH Speed (SPD)

Flight Path Angle FPA FPA Speed (SPD)

(FPA) (basic mode

when AP is engaged

and no other vertical

mode is selected)

Vertical Speed (V/S) |V/S VS Speed (SPD)
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Mode S\Ilzvcii:h FMA annunciation AT mode
Flight Level Change ([FLC FLC Thrust (THRUST)
(FLC)
Altitude hold ALT o ALT e Speed (SPD)
e ALTCAP e Speed (SPD)
Vertical navigation (as |[VNAV |e VALTV e Speed (SPD)
rFel\jg‘)aSted by the « VALTVCAP « Speed (SPD)
e VGP e Speed (SPD)
e VPATH e Speed (SPD)
e VALT e Speed (SPD)
o VALT CAP e Speed (SPD)
e VALTS e Speed (SPD)
o VALTS CAP e Speed (SPD)
e VFLC e Thrust
e VFPA (THRUST)
e VVS e Speed (SPD)
e Speed (SPD)
Emergency Descent |EDM |EDM EDM
Mode (EDM)
NOTE

If the AT is automatically disengaged, the aural alert
“AUTOTHROTTLE” is repeated until acknowledged.

If the AT is manually disengaged, there is an aural alert
of “AUTOTHROTTLE” for 2 seconds.

FCOM Vol. 1

| BD500-3AB48-32600-01 (309)

Page 03-06-41

Issue 013, Sep 23/2019

Print Date: 2019-12-04



AUTOMATIC FLIGHT
cssoo AFCS - Controls and indications

This page intentionally left blank

Page 03-06-42 FCOM Vol. 1

I 1ssue 01 3, Sep 23/2019 BD500-3AB48-32600-01 (309)
Print Date: 2019-12-04



AUXILIARY POWER UNIT
Table of contents CS300

CHAPTER 4 - AUXILIARY POWER UNIT

GENERAL
APU-OVERVIEW. . . ... 04-01-1

APU - DESCRIPTION AND OPERATION

APU—-DESCRIPTION . . .. ... e 04-02-1
APUassembly . ... . . 04-02-1
Engine . ... 04-02-1
APU — Electronic Control Unit (ECU). .. ................... 04-02-4
APU —Inletdoor . ........ . 04-02-5
APU — Accessory gearbox. .. ... 04-02-6
APU —Fuelsupply. ... 04-02-7
APU—-0Ilsupply . ..o 04-02-9

APU —OPERATION. . .. . e 04-02-10
OVeIVIEW . . o e 04-02-10
APU starting. . ... ..o 04-02-11
APUshutdown. . ... ... 04-02-14
Automatic shutdown . ....... ... ... .. ... . ... .. 04-02-14

APU - CONTROLS AND INDICATIONS

APU—CONTROLS . ... e 04-03-1
APUpanel . ... .. .. 04-03-1
External service panel — APU SHUT OFF switch ............ 04-03-2
APU compartment — APU shutoff switch. . .. ............... 04-03-3
AIR panel — APU BLEED switch . .......... ... ... ...... 04-03-3

FCOM Vol. 1 Page 04-00-1

BD500-3AB48-32600-01 (309) Issue 010, Dec 13/2018

Print Date: 2019-12-04



AUXILIARY POWER UNIT
cssoo Table of contents

ELECTRICAL panel —APU GEN switch . .................. 04-03-4
ENGINE AND APU FIRE panel — APU FIRE switch . ......... 04-03-5
APU = INDICATIONS. . . .. e 04-03-5
AIR, FUEL and ELEC synopticpages. . ................... 04-03-5
STATUS synopticpage . .. ... oo 04-03-8
APU-EICASMESSAGES ...... ... ... i 04-03-13
Warning messages . . ... .o e 04-03-13
Caution messages. . . ..o vttt 04-03-13
AdVISOrY MESSA0ES . . . . v v ittt e 04-03-13
Status mMessages . . ... oo v it 04-03-14

List of figures

GENERAL
Figure 04-01-1 APU compartment . ..................... 04-01-1
Figure 04-01-2 APUcontrols .......... ... . ... . ... .. 04-01-2
Figure 04-01-3 APUindications . .. .................. ... 04-01-3
Figure 04-01-4 STATUS synoptic page — EICAS

advisorymessage . .. ... 04-01-4
Figure 04-01-5 APU indications on synoptic pages . ... ..... 04-01-5

APU - DESCRIPTION AND OPERATION

Figure 04-02-1 Compressor and power sections. .......... 04-02-2
Figure 04-02-2 APUengine........... ... ... 04-02-3
Figure 04-02-3 Electrical Control Unit (ECU) .. ............ 04-02-4
Figure 04-02-4 APU panel - FAILlight . ................. 04-02-5
Figure 04-02-5 APU inlet door location and

indication . ......... ... . 04-02-6
Page 04-00-2 FCOM Vol. 1
Issue 010, Dec 13/2018 BD500-3AB48-32600-01 (309)

Print Date: 2019-12-04



AUXILIARY POWER UNIT
Table of contents CS300

Figure 04-02-6 Accessory Gearbox ... ....... ... ... .. ... 04-02-7
Figure 04-02-7 APU - Fuelsystem ..................... 04-02-8
Figure 04-02-8 FUEL synoptic page — APU fuel

supply indication .......... ... ... ....... 04-02-9
Figure 04-02-9 STATUS synoptic page - Oil

indications .. ......... ... ... . .. 04-02-10
Figure 04-02-10 STATUS synoptic page — APU IN

START . ... 04-02-12
Figure 04-02-11 STATUS synoptic page —-APUON ... .. ... 04-02-13
APU - CONTROLS AND INDICATIONS
Figure 04-03-1 APU panel - APU switch. ................ 04-03-1
Figure 04-03-2 External service panel - APU

SHUTOFF switch. ...................... 04-03-2
Figure 04-03-3 APU compartment — APU shutoff

switch. . ... ... . 04-03-3
Figure 04-03-4 AIR panel - APU BLEED switch .. ......... 04-03-4
Figure 04-03-5 ELECTRICAL panel - APU GEN

switch. . ... ... . 04-03-4
Figure 04-03-6 FIRE panel — APU fire switch .. ........... 04-03-5
Figure 04-03-7 FUEL synoptic page — APU fuel

supply indications . ......... ... ... ..., 04-03-6
Figure 04-03-8 AIR synoptic page — APU bleed air

indication . .. ...... ... ... 04-03-7
Figure 04-03-9 ELEC synoptic page - APU GEN

onlineindications. . . . ......... ... ....... 04-03-8
Figure 04-03-10 STATUS synoptic page — APU

indications . . ......... .. .. .. .. 04-03-10
FCOM Vol. 1 Page 04-00-3
BD500-3AB48-32600-01 (309) Issue 010, Dec 13/2018

Print Date: 2019-12-04



AUXILIARY POWER UNIT
cssoo Table of contents

Figure 04-03-11 STATUS synoptic page — APU

indication legend (part1). . .............. 04-03-11
Figure 04-03-12 STATUS synoptic page — APU

indication legend (part2)................ 04-03-12
Page 04-00-4 FCOM Vol. 1
Issue 010, Dec 13/2018 BD500-3AB48-32600-01 (309)

Print Date: 2019-12-04



AUXILIARY POWER UNIT
General CS300

APU - OVERVIEW

The Auxiliary Power Unit (APU) is a self-contained gas turbine engine
installed in a closed, fireproof titanium box in the tail section of the aircraft
(refer to Figure 04—01-1). Clamshell doors provide access from below.

APU INLET DOOR

APU EXHAUST

APU ACCESS DOOR

APU compartment
Figure 04-01-1

The APU provides an alternate source of AC electrical power and bleed air
for main engine starting and air conditioning. An accessory gearbox attached
to the APU drives a 3-phase, 400 Hz, 115 VAC variable frequency generator
that can generate 75 kVA.

The APU is self-governing, with automatic start sequencing and automatic
protective shutdown on the ground and in flight. It is monitored and controlled
by an Electronic Control Unit (ECU) and certified for unattended operation on
the ground.

APU controls are located on the APU panel, and on the external service
panel (refer to Figure 04-01-2). In addition, an APU shutoff switch is
located in the APU compartment.
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ON/ RESET/ OFF

TOWBARLESS ONLY:

S EE

TOW PWR
[

o) & ®

OMS / HMU CALL HEADSET

APU PANEL EXTERNAL SERVICE PANEL

[Al

APU controls
Figure 04-01-2

APU indications are reported on the STATUS synoptic page and status and
fault messages are reported on the EICAS page (refer to
Figure 04-01-3 and Figure 04-01-4 for an example of EICAS
advisory message).
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APU indications
Figure 04-01-3
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STATUS

FUEL

AR DOOR ELEC

HYD AVIONIC INFO

-15
-15

1]

STATUS SYNOPTIC PAGE

FLT CTRL

CcB

APU FAULT

EICAS ADVISORY MESSAGE

STATUS synoptic page — EICAS advisory message
Figure 04-01-4

The AIR, Electrical (ELEC) and FUEL system synoptic pages also contain
APU indications (refer toFigure 04-01-5).
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General

STATUS AR DOOR ELEC  FLTCTRL

STATUS AR DOOR ELEC FLTCTRL

FUEL HYD  AVIONIC  INFO CB FUEL HYD AVIONIC INFO CB

TOTAL FL 27000

100 15

AIR SYNOPTIC PAGE FUEL SYNOPTIC PAGE

STATUS AR DOOR ELEC FLT CTRL

FUEL HYD AVIONIC INFO cB

ELECTRICAL (ELEC) SYNOPTIC PAGE

APU indications on synoptic pages
Figure 04-01-5
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APU — DESCRIPTION
A. APU assembly
The APU assembly includes:

An engine,

An Electronic Control Unit (ECU),
An inlet door,

An accessory gearbox,

A fuel system, and

A lubrication system.

B. Engine

The APU engine is a two-stage, axial flow, non-propulsion turbine engine
and incorporates:

A power section, and

A compressor section.

Figure 04-02-1 shows the power and compressor sections of the

APU.
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AR
SAN T

Compressor and power sections
Figure 04-02-1

(1) Power section

The power section of the APU supplies the necessary horsepower
to drive the accessory gearbox and the compressor (refer to
Figure 04-02-2).
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APU engine
Figure 04-02-2

(2) Compressor section

The compressor section supplies bleed air to the pneumatic system
for engine start and air conditioning.

Based on aircraft pneumatic demand, the ECU adjusts the inlet
guide vanes in the APU compressor section to vary the volume of
bleed air supplied.
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C. APU - Electronic Control Unit (ECU)

The ECU is located in the mid equipment bay (refer to
Figure 04-02-3). It controls and monitors the APU from start to
shutdown, the position of the APU inlet door, and the adjustment of the
inlet guide vanes in the APU compressor section. The ECU receives its
primary power from the DC ESS 2 with the DC EMER BUS as the
secondary source.

APU ECU

Electrical Control Unit (ECU)
Figure 04-02-3

The ECU is continuously self-monitoring. It initiates an internal power-