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enGINE HEALTH moniTorinGg  EHM Interface Overview

Engine Health Monitoring and
Integrated Maintenance Tracking

The CAMP Engine Health Monitoring (EHM) and Integrated Maintenance Tracking application lets
aircraft operators access aircraft engine trends and health information—as well as their aircraft
maintenance information—from a single centralized system. Engine health status, detailed engine
performance, fault code and oil analysis data are all directly accessible.

Engine data may be uploaded through the application. A variety of engine-related email alerts may be
easily configured. The application allows for direct interaction with your EHM analyst regarding
actionable recommendations and corrective actionfeedback.
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EHM Interface Overview

When you first log in to the CAMP MTX Engine Health Monitoring application, you are presented with
the EHM Overview Screen, similar to that shown in Figure 1. In this particular case, Fleet has been
selected at the top of the Left Navigation Panel [1] in the Figure. This screen shows an overview of
action and status items against a current-month calendar [2] corresponding to the selection filters
applied [3]. A detailed list of tracked items is displayed for each aircraft [4].
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Figure 1 - EHM Overview Screen
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EHM Interface Overview ENGINE HEALTH MONITORING

Figure 2 - EHM Aircraft Home Screen
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Click Aircraft from the Left Navigation Panel [1] to see a list of aircraft within a fleet. Select the
registration number (N999MB-EHM DEMO in this example) to open the EHM Aircraft Home Screen for
that aircraft (shown in Figure 2). This is the main summary screen for the EHM/MTX application. The
screen is broken down into several parts: [1] the Left Navigation Panel, [2] Aircraft Info, [3] Aircraft
Status, [4] MTX Summary, [5] Engine Health, and [6] MTX Calendar (with several selection tabs).

The Aircraft Info section [2] provides a summary of basic aircraft information—including
registration number, serial number, aircraft model, the EHM analyst’s name, the certification date
andin-service date.

The Aircraft Status section [3] provides summary status for each aircraft based on a number of
factors—including engine health, maintenance that is due or overdue, equipment defects and work
orders.

The MTX Summary section [4] provides a list of action items and access to detailed information for
each item.

The Engine Health section [5] displays the color-coded status of any aircraft engine within your fleet
that is not operating within the manufacturer’s baseline specifications. Its status is indicated by an
icon, as described in the next section.

The MTX Calendar section [6] provides a visual representation of various action items overlaid on a
calendar, indicating when these items are scheduled to be completed or performed.

Note: For aircraft not enrolled in CAMP MTX, only the Aircraft Info and Engine Health
sections will be available
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ENGINE HEALTH MONITORING Engine Health Status

Engine Health Status

As shown in Figure 2, the Engine Health section displays a status icon indicating individual engine
health for all aircraft in your fleet. Colored icons indicate current engine health for each installed
engine on the aircraft, as interpreted by your EHM analyst’s comparison of recorded operating
parameters versus engine manufacturer baseline recommendations. The icon color will vary
depending on the engine manufacturer and current engine condition:

Honeywell Aerospace

n Green - indicates the overall engine health
is normal (trend, faults, SOAP).

n Cyan - indicates an issue related to the
indication system, data quality, or a possible
maintenance action. Can also indicate the
presence of minor faults in the latest
download. This status is used for
notification purposes only.

n Brown - indicates an issue related to the
indication system, data quality, or a
possible maintenance action. This indicates
a warning that a customer action is
recommended at the next convenient
opportunity.

Amber - indicates a performance advisory as
recommended by Honeywell. Can also
indicate the presence of minor faults in the
latest download or a SOAP Re-sample
result.

N Red - indicates a critical performance alert or
the presence of a critical fault in the latest
download. Can also indicate a critical SOAP
result. Requires immediate attention.

When an EHM analyst detects a situation where any engine parameter(s) begin to deviate from the

Pratt & Whitney Canada

n Green - indicates all engine parameters are
within manufacturer’s normal baseline
recommendations.

n Blue - indicates a gradual trend shift is
detected, which is considered normal
deterioration. No engine troubleshooting is
required. This status is used for
informational purposes only.

n Brown - indicates an issue related to data
quality; instrumentation troubleshooting at
next convenient opportunity is
recommended. Unreported maintenance
action is suspected of causing trend shift.
Reporting of recent engine maintenance is
recommended at the next convenient
opportunity.

Yellow - indicates a trend shift has been
detected. Engine troubleshooting to confirm
the trend is recommended at the next
convenient opportunity.

N Red - indicates a significant trend shift has
been detected. Engine troubleshooting is
recommended at the earliest convenient
opportunity.

manufacturer’s baseline, the engine health icon will be changed to match the manufacturer’s

guidelines. Notification and warning states will be issued along with recommended corrective action(s)

following the manufacturer’s Instructions for Continued Airworthiness (ICA). All recommendations

made in conjunction with state changes are designed to mitigate performance degradations before

they become costly problems. When the corresponding corrective actions do not bring engine
performance back within normal operating limits, the warning state(s) will be maintained and
additional corrective actions will be recommended.

Note: For Honeywell engines, the Engine Health Status represents a summary of the Trend
Status, Fault Status, and SOAP Status and takes on the color of the most severe of the
three. Refer to Appendix C for features specific to Honeywell engines
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Engine Health Status > Trend Status Sub Tab ENGINE HEALTH MONITORING

Figure 3 - Engine Status Screen
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Clicking on an engine serial number in the Engine Health section of EHM Aircraft Home Screen opens
the Engine Status Screen (Figure 3) for that particular engine. Depending on the type of engine
selected, various sub tabs [1] are available, detailing different engine health information.

At the top of the screen is the Engine Overall Status area for the engine currently selected.
Information about the engine, its operating time and number of cycles are provided. Links are
provided to report an engine change (Report Engine Change) and to launch an OEM troubleshooting
session (OEM Troubleshooting/Open PR) applicable to Honeywell engines.

Note: The available sub tabs on this screen depend on the type of engine selected. Please refer to
Appendix B and C for features specific to P& WC and Honeywell engines respectively

Trend Status Sub Tab
As shown in Figure 3, the Trend Status sub tab provides two primary information areas:
1. The Review Status area lists the dates for each individual data review for that particular engine, a

link to a Plot[2] of the engine performance trend data, and a link to email CAMP Trend Support (Email
Trend Support [3]).

Clicking the Plot [2] link opens a new tabbed window that displays a graphical plot of engine trend
data over time (see Figure 4).
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ENGINE HEALTH MONITORING — Engine Health Status > Trend Status Sub Tab

Figure 4 - Engine Data Plot
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2. The Trend Requests area of the sub-tab provides a history of all outstanding and prior corrective
action recommendations, operator feedback and EHM analyst acknowledgments throughout the
operational life of the engine. With the Action Required filter selected, current open corrective
actions (recommended by your EHM analyst) arelisted.

Clicking on the Complete Trend Request link [4] opens the Trend Response Screen (Figure 5). In this
screen, information on the completed corrective action(s) you have taken is entered into the system.
This information is reviewed by the EHM analyst, and the engine status is subsequently updated as
appropriate.
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Figure 5 - Trend Response Screen
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Fleet EHM Status Screen ENGINE HEALTH MONITORING

Fault Code Sub Tab

Clicking the Fault Code tab on the Engine Status Screen (refer to Figure 3) opens a history of all
engine fault codes as recorded by the aircraft engine hardware (Figure 6). The data is sorted by
upload date. A brief description of the nature of each detected fault is provided. Please note that the
Fault Code Severity status is only available for Honeywell Aerospace engines, and the Fault Code
status only affects the overall status for Honeywell TFE731 engine models.

Figure 6 — Fault Code Sub Tab
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Fleet EHM Status Screen

The Fleet EHM Status Screen (Figure 7) is used to display multiple aircraft at the same time. To access
the screen, set your Left Navigation Panel to Fleet [1], then select Fleet EHM Status.

Engine trending information is summarized for all EHM-designated aircraft within the fleet. Here,
aircraft, their engine states and trend recommendation history are displayed. Numeric values in the
upper half of thedisplay [2] summarize the number of aircraft/engines under each of the possible
status icons - i.e. red/critical/ actionable, yellow/advisory, green/normal, etc. These values provide
an overview of aircraft counts in each status category. Aircraft with one or more engines in critical
(red) status would only appear once, under the red status icon, regardless of the status of any other
engines. These numeric values represent the worst-case status for each aircraft model type listed. In
the example in Figure 6, there are two aircraft in the fleet with engines in a critical (red) status.

You may select a specific status for further information on the aircraft and engines in its category.
This opens an additional window on the bottom half of the screen [3] with important details.

PAGE 6



c A M m H Engine Health Monitoring User Guide

ENMGINE HEALTH MOMNITORING ey
4 Submitting EHM Data
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Figure 7 - Fleet EHM Status
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] EHM AIRCRAFT STATUS REPORT N-EHM 24-Aug-2018_0443495933 POF
EHM AIRCRAFT STATUS REPORT N-EHM 18-Aug-2018_0203048180.FDF
[E] EHM AIRCRAFT STATUS REPORT N-EHM 03-Aug-2018_1300481063.PDF

- Feb-204¢ o 381 irebasis | J) Performance 1) Petormance || Resampie Severity 3 Crcal
s i | wamins | nrwspy Digemee  Dpgomee Tasmse. @swens @
ovenn SOAP STATUS AND FAULT STATUS

1fyou have any questions regarcing s regot lease contactus at the olowing ackress.

enanp I sJeyl0 I PABIHIOM I eng I smels

CAMP Systerms Interationsl
2500 Bovard AfredNobel, Suite 301
Sant-Laurent, Quebec, HAS 0A9
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Figure 8 - Sample Aircraft Status Report
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Submitting EHM Data ENGINE HEALTH MONITORING

Accessing Engine Trend Review

Each time the engines are reviewed by an EHM analyst, a new report is generated and stored for the
individual aircraft—providing a historical log of the health of each engine. The reports are stored in
the folder in Documents > Engine Health Monitoring > Review Log. A sample report is shown in
Figure 8. Reports can also be downloaded, saved, and printed.

Submitting EHM Data

The EHM System permits EHM data to be submitted in any one of two formats:
e Electronic data files recorded by the engines and uploaded into the application
e Manual cruise data (kneepad data) that is entered directly into the application

When data is manually recorded, completed forms can be delivered to Trenddata@campsystem.com,
or by entering the information into the system using the “Cruise Trend” feature of the application.

SIMULATE-AHMED HAFEEZ | &% | Swich to Ciassic | @ | # | LogOff (b

Maintenance Inventory Scheduling Contact Us Fleet Analytics

ALL AIRCRAFT* w (¢} N993MB-EHM DEMO e | ]

R
A Aircrait | &K Fleet = Aircraft Info " Aircraft Status E
[}
Reg#  N9SOME-EHM DENO [ Date Hours Ldg/Cye Other Y
 N939MB-EHM DEMO { T
— Serial:  158-DEMO AIC Times 24-May-17 5
ﬂ Model  FALCON 50
| = Projected 0 0
_ Analyst  TREND SUPPORT
Direct  450-640-3286 X2626 @ ADU
C -May-
© o 2o-May-17 Due @ 19-Dec-56 24 1 o
Primary Service Facility
MTX Summary  30-Apr-19 10 30-May-19 & BIY." Engine Health

Compliance ltem # Updated On Docs Position Uploaded Reviewed Status
Pos.1 2-Apr-ie a

Pos.2 30-May-17 29-May-17

Pos.2 30-May-17 29-May-17

Othes

NA

enanp I sI0Y10 I pieoYIOM I ana I smeys

NAIS-TEST
Calendar i - ications ~ i ?
e Operator Action “Tracked Items Publications Major Assemblies | Program Changes (20)

NCTEM <« 30 May 2019-28 Jun 2019 » MTX Calendar
P 3 31 01 02 03 04 05 06 07 08 09 1 1 12 13 14 15 16 17 18 19 20 21 2 23 24 25 2% 20 B F

-

NCISEDEMO [CEEN:S

Figure 9 - Cruise Trend Data Entry Screen

| I 15-Jul-20

To open the Cruise Trend Data Entry Screen, select Submit Trend Data from the Left Navigation Panel,
then select the Cruise Trend [1] from the sub-dropdown menu that opens. Please refer to Figure 9.
Simply enter the data on the supplied form (see Figure 10) and click SUBMIT.

For fleets configured with automatic data transmission hardware (FAST/DTU), such as that available
exclusively for select models of Pratt & Whitney Canada (P&WC) engines, the necessary electronic
files will be gathered and loaded into the System with no manual intervention. Files can also be
uploaded directly into the CAMP MTX System using the File Upload feature [1], as shown in Figure 11.
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e A Y Submitting EHM Data

Figure 10 - EHM Data Entry Screen

1
—
SIMULATE-AHMED HAFEEZ | &% | Switchto Ciassic | @ | 8 | Log OFf [ :
Maintenance Inventory Scheduling Contact Us Fleet Analytics 5'
ALL AIRCRAFT v @  N33SMB-EHM DEMO m ﬁ. e 2] (Q
_ - R
A Airframe Details X Engine Detals. m
A Aircraft | F Fleet 5
“Date 0573012018 Engine Position 1 2 3 5 I
NS59MB.EHM DENO e 1e2037 Engine Serial Number p112521 $-999005 P-999006 R
e Last Actuals (Hrs) 0 0 0 g
Documents v .
Last Actuals (Hrs) 0 U
N2 % 83-103 83-103 83-103 [
“Aliude 18000 - 50000 n g QD
“Air Speed i deac g =
Update 038-0.95 MACH - - N
[—— Fuel Flow PPH v o
ogbook Entries
z < A Tome s
OilPresse  Ps1
fork Order -70 - 40 5
© IOAT/TAT/RAT Oil Temperature s
Discrepancies 3
Engine Antiice Vaive [of B =
K
ubmit Trend Datz 8
Submit Trend Data g Ao o . g
File Upload ]
Ground Run 2
e
:
-
Cruise Trend History Q
NA Date & Time ~ Reference Eng3 Margin ... Eng3 Marg Reported On (UTC) Reported By Message Remove §
TEESD No Records Found
NCS6EDEMO
NC7EM
NCISEDEMO
¥ e -

Figure 11 -File Upload
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Inventory

SIMULATE-AHMED HAFEEZ | &% | Switch to Classic

Scheduling Contact Us

@ |® | Logor [

Fleet Analytics

ALL AIRCRAFT* v @ | N999MB-EHM DEMO W r
T R
‘Submit Data | View Upload History
A Aircraft | R Fleet ‘ | 2 5
0
R
N999MB-EHM DEMO T
File Name File Type status 3
Documents
Drop files here
T atus
Due List
Update [ upload
Process Reset
[ Basic s

Notifications

NA

NAIS-TEST

Rircraft

NC56EDEMO

NG75M

NCISEDEMO

Last Cruise Trend Dates

SN

Before Upload

After Upload

#

Files Details

Last Take off Trend Dates

Aircraft SN

Before Upload
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EHM Fleet Summary Report ENGINE HEALTH MONITORING

Figure 12 -View Upload History

®@

Fleet Analytics

® | LogOff

SIMULATE AHMED HAFEEZ | &% | Switch to Classic

Maintenance Contact Us

Inventory Scheduling

ALL AIRCRAFT v @ | NosSMB-EHM W = | [ .8
Submit Data ‘ View Upload History ‘ 2
A Arcraft | @ Fleet 3
o
File Name Uploaded By Reg o Serial No Recorder Serial No R
NS9SMEB-EHM DEMO N DEMO T
s
Documents Upload From Date Upload To Date Upload Status Upload Method
01-0ct-2017 HE 30-May-2019 <Ay v <Any> v Search Reset
2
2
Due List £
Upload Date (UTQ) ~ File Name Upload Status Upload Method Uploaded By Aircraft Recorder Engine m
Update 22-Apr-2019 20:22:44 11248283177 Completed FILEUPLOADFORM MIKE BOYD NS9SMIB-EHM DEMO P112521 ]
22-Apr-2019 20:22:44 1120B283.176 Completed FILEUPLOADFORM MIKE BOYD N399MB-EHM DEMO P112521 =}
Logbook Entries s
244 112AB283.183 Completed FILEUPLOADFORM MIKE BOYD N999MB-EHM DEMO P112521
204 11248283182 FILEUPLOADFORM MIKE BOYD NS99VIB-EHM DEMO P112521 -
204 11248283170 FILEUPLOADFORM MIKE BOYD NS99VIB-EHM DEMO P112521 B
8
214 11248283173 FILEUPLOADFORM MIKE BOYD NS9SMIB-EHM DEMO P112521 E
208 11208283180 FILEUPLOADFORM MIKE BOYD N393IIB-EHM DEMO P112521 -
44 11248283181 FILEUPLOADFORM MIKE BOYD N399MB-EHM DEMO P112521 Q
244 1124B283.180 FILEUPLOADFORM MIKE BOYD N999MB-EHM DEMO P112521 H
204 11248283179 FILEUPLOADFORM MIKE BOYD NS99VIB-EHM DEMO P112521 ¢
203 11248283171 FILEUPLOADFORM MIKE BOYD NS99VIB-EHM DEMO P112521 -D
3 1124B283.170 FILEUPLOADFORM MIKE BOYD N39SMB-EHM DEMO p112521 £
11208283175 FILEUPLOADFORM MIKE BOYD NS9SMIB-EHM DEMO P112521 5
NAIS-TEST 1120B283.167 FILEUPLOADFORM MIKE BOYD N39SMIB-EHM DEMO P112521
NCSGEDEMO 11248283168 FILEUPLOADFORM MIKE BOYD N399MB-EHM DEMO P112521
1124B283.169 FILEUPLOADFORM MIKE BOYD NS99VIB-EHM DEMO P112521
NC75M
11208283172 FILEUPLOADFORM MIKE BOYD NS99VIB-EHM DEMO P112521
NCISEDEMO 11248283159 FILEUPLOADFORM MIKE BOYD NS99VIB-EHM DEMO P112521
11248283162 lete FILEUPLOADFORM MIKE BOYD N39SMB-EHM DEMO p112521
22-A0r-2019 20:22:42 112483168 omblete EIL FLIPL OADEQRM MIKE BOYD NG9GMB-FLM DEMO P112521 e
Page (1 | of2| b M| & Displaying 1 - 25 of 26

Selecting the View Upload History tab [2] opens the View Upload History Screen (Figure 12.) By
default, aircraft registration numbers and last upload date will be pre- populated. Using the search
fields at the top of the screen, the results displayed on this page may be filtered by certain
parameters, like date uploaded or serial number. The original file that was inputted to the System can
be downloaded by clicking the file name.

Engine Calibration Run and Power Assurance Check

Engine Calibration Run and Power Assurance check information can be entered directly into the EHM
application. The entry screen is accessed from the Submit Trend Data > Ground Run item in the Left
Navigation Panel (See Figure 13).

EHM Fleet Status Reports

The application can generate two reports outlining fleet EHM status overview; EHM Fleet Status
Summary Report and EHM Fleet Status Report. The former provides a basic overview of the fleet,
displaying the current EHM status of every engine. The latter includes more detailed information,
such as the trend plots and the last review. To generate the reports, click Status [1] in the Reports
bar (Figure 14), then click EHM Reports [2], select the desired report to generate [3], and finally
click Create Report [4].
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Figure 13 - Engine Calibration Run Screen

SIMULATE-AHMED HAFEEZ | A% | Switchto Classic | @ | 9 | LogOFf (%
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3 Aircrait | # Fleet

N999MB-EHM DEMO

PEECELED- |

Documents.

Task/Status

Due List

m
<
S
n
(1)
2
(%)
<
3
3
Q
<
8
T
)
S

2
R
£
]
Update ENTER GROUND RUN RESULTS Q o
Logbook Entries *All Fields Required g
§
Work Orders -
screpancies A/C Reg Number N99IMB-EHV DEMO  “Test Date: 31 May 2019 Qi
W , Non-TR z
it Trend D Engine Manufacturer HONEYWELL Nozzle: on 3
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pload -
Engine SN ind Condition:
ran ] 2
Engine Position 1 *Equipment Used 3
Cruise Trend @
Takeoff Rating Margin at -
. . . 2
NA 2
“TAMB - FIC ! °
NAIS-TEST
N1 - RPM /% /
NC56EDEMO
- - FI°C
A T5 Margin @ / @
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NCISEDEMO
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Figure 14 - EHM Fleet Summary Report
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EHM-Specific Email Notifications ENGINE HEALTH MONITORING

EHM-Specific Email Notifications

The EHM application allows various aircraft fleet operating personnel to receive email alerts for
numerous engine trend alarm conditions. Access to set email notifications is available through
your CAMP account administrator.

The available email alert notification types are as follows:

Data Receipt Alert

This triggers an email to each assigned user when data is received into the system, regardless of the
delivery channel or entry source.

Trend Alert

This triggers an email whenever the status of an engine changes. The email includes the necessary
details of the status change.

Note: For Honeywell engines, trend alert notifications reflect changes in Trend Status
only, not the SOAP or Fault Status. This is a function of the Honeywell system, not a
CAMP MTX EHM limitation.

Note: When migrating from a P& WC maintenance tracking system to the CAMP MTX
system, by default, only the Trend Alert notification is enabled. The other email
notifications described here can be added by either your Account Administrator or
by calling CAMP SYSTEMS INTERNATIONAL (+1-450-640-3286).

Trend Update

This triggers an email each time trend data is loaded into the application and reviewed by the EHM
analyst, regardless of whether or not the status has changed.

EHM Fleet Status Report

This triggers an email containing the EHM Fleet Status Report, which provides a single-page summary
of each engine on an aircraft, the latest comments provided by the EHM analyst, and a summarized
plot history of the engine(s) over their life in the EHM program.

EHM Fault Code Alert

This triggers an email alerting the recipient to specified fault code(s).

Deficient Data Alert

This triggers an email to customers who have not provided EHM data within the specified timeframe.
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Data Flow and Responsibility

Figure 15 depicts the flow of data and responsibilities of the customer, CAMP, and OEM Technical
Support.

O
2
Y
AL
o
I
Q
=
Q
)
(1]
()
°
o
S
@
S
5

* (As Required)

Customer Normalize Data CAMP Analysts

& IENGINE HEALTH MONITORING

b

\

Submit Data Trend Updates Review Data
Trend Alerts

Figure 15 — Data Flow and Responsibility
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Setting/Editing EHM User Privileges

Once you are in your account, select the Settings tab from the bottom of the Left Navigation Panel, and then select
the User Administration tab. Once the User Administration section, please click white paper icon—located on the
right-hand side of the screen. This opens the new user creation screen. After the icon is selected, you will be
prompted to the following screen, which will enable you to create a user.

PETER MANNING -CNCT | 3 | @ | Log Off [=

Maintenance Inventory Scheduling Contact Us Fleet Analytics

N347KCNCT User Administration

User Administration

M manTenance

w=novmo 5

11 Naming Pattern Editor
INVERTORY CONTROL Defoult Module
E1 Technician Maintenance FLIGHT SCHEDULING
® Lookup Maintenance
@ B 13
O g
£ company Control < g
UsER v B @
G CAMP CONNECT AUG TRAINING OWHER
E Logbook Control W Ramp Check ]
_ 7 v@ ™ open Checkists o
Email Alerts EXPRESS v ¥ completed checkiists §
MTX v Ramp C! =
S
Ly SZings TABLE VIEW v 9
DETAILED VIEW >
B Checkiist Management H
v
@
B4 MTX Cost Tracking PRIVATE > -
50 Minutes
: 2
Service Genter Gontacts [u] H
[so i ¥ 4D/ st Listings H
I Settings & Discrepancy List
[m] Update Parts Catalog M asket
Update Suppliers M Work orders
[}
Notify me vith system alerts ]

Observation Access

[ Flight Log Approval

[ .

Enter the general information and select the EHM privileges you wish to grant users. These can be set from the
checkboxes under the EHM Privileges header at the bottom of the page.

Note: To edit an existing user’s access privileges, find the user using the search functions on the User Administration
screen, then follow the same steps to determine what EHM Privileges will be granted or restricted.
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APPENDIX A - Contacting CAMP SYSTEMS INTERNATIONAL

CAMP Systems International, Inc.

Email us: service@campsystems.com

)
o
=
)
)
<3
S
<Q
QY
=
Y

CORPORATE HEADQUARTERS MONTREAL / EHM SUPPORT

11 Continental Blvd, Suite C 2500 Boulevard Alfred-Nobel, Suite 301

Merrimack, NH 03054 USA Saint-Laurent, QC H4S 0A9 Canada
Tel: 1-603-595-0030 Tel: 1-514-636-2020

Tol Free. 1.800-558.6327 Tel 1-450-640-3286
' Fax: 1-514-636-7866

NEW YORK Toll Free: 1-844-GO-4-CAMP

LI MacArthur Airport, 999 Marconi Avenue (1-844-464-2267)

Ronkonkoma, NY 11779 USA

Tel: 1-631-588-3200 ASIA

Fax: 1-631-588-3294 CAMP Systems Private Ltd

Toll Free: 1-877-411-CAMP (2267) 2nd Floor, Western Pearl Survey No.13
Kondapur Hyderabad — 500 084

WICHITA Telangana State, India

8201 E. 34th Street North Phone: +91-40-6627-5000

Building 1100, Suite 1101
Wichita, KS 67226 USA

Tel: 1-316-462-2267

Fax: 1-316-462-2442

Toll Free: 1-866-581-CAMP (2267)

SAVANNAH

18 Chatham Center South
Savannah, GA 31405 USA
Phone: 1-912-298-1280
Phone: 844-369-2267
Fax:1-912-298-0242

EUROPE

CAMP Europe SAS

266 Avenue du Président Wilson
93210 La Plaine St Denis, France
Tel: +33-1-55-93-45-80

Fax: +33-1-55-93-45-99
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APPENDIX B - Features Specific to P&WC Engines
ADAS Logs

ADAS Logs are available for aircraft equipped with PWC Aircraft Data Acquisition Systems (ADAS).
Detailed data, recorded by the monitor, is accessed in the ADAS Logs item under the Other tab in the
Left Navigation Panel (see Figure 16). The basic information provides a broad description of the
aircraft, and summaries of Upload Date, Trend Date, Event Date, Engine Run Date, Time Since New
(as computed by the monitor, which may not be the same as the TSN of the engine), Flag Date, and
Pilot Request. Clicking on each of these opens new tabs with further information, demonstrated
below.

sic | @
Fleet Analytics

® | Logof

SIMULATE-AHMED HAFEEZ | &% | Switchto

Maintenance Inventory Scheduling Contact Us

ALL AIRCRAFT" v @  EHM-DEMOS ADAs Logs

X Aircraft | R Fleet Basic Information

EHM-DEMOS

w-moomz M

Documents Aircraft Reg No. Engine No.1

Install ID Install Date 120000AM  Monitor Type

Current ADAS Config Version: ADAS Config Version from latest file - 4

Asset Name Upload Date Upload Status Trend Date Event Date Eng. Run Date TSN Flag Date Pilot Request
Engine No.1 Completed 20 Jun 2017
Aircraft Completed
ADAS

09 Feb 2017 20 Jun 2017 NA N/A 06 Apr 2017
NA NA 06 Apr 2017

A 20 Jun 2017 NiA

Completed

[PRLEERTE () Current Filters () Al History.

Figure 16 Figure 17 Figure 18 Figure 19

Select Asset Al Assets. v | Uploaddatefrom 05012019 B to 053172019  Hi | Search

& ApASLogs 1
EHM-PTGA-140
EHM-PTGA-35
EHM-PTGA-NULL

EHM-PW150A

https;//mtx30.campsystems.com/CAMP30/Home/Default aspx#

Figure 16 - ADAS Log Overview Screen

EHM-DEMOS ADAS Logs * | [CAVEED] i

Submit Data ‘ View Upload History ‘

File Name Uploaded By Registration No. Serizl No. Recorder Serial No.
EHM-DEMOS PCE-17777 929999998
Upload From Date Upload To Date Upload Status Upioad Method
01-0ct-2017 Ei 31-0c-2017 B <any= v | <Any= - Search Reset
Upload Date (UTQ) * File Name Upload Status Upload Method Uploaded By Aircraft Recorder Engine
31-Oct-2017 19:48:47 ADAS file test (174).} Completed FILEUPLOADFORM FRANCOIS BORDELEAU EHIM-DEMOS 553599599 PCE-17777
Page |1 F 1 & Displaying 1 - 1 of 1

Figure 17 - View Upload History
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Latest Asset Transmission Summary

(S
=
o3
Q
A
&
S
O
S
7
()
g
S
A ]
3
w

Asset Name Upload Date Upload Status. Trend Date Event Date Eng. Run Date TSN Flag Date Pilot Request
31 Oct 2017 20 Jun 2017 09 Feb 2017 20 Jun 2017 06 Apr 2017
Aircraft 31 Oct 2017 Completed NiA 26 May 2017 NiA NiA NiA 06 Apr 2017
ADAS 31 Oct 2017 Completed NiA NiA N/A NIA 20 Jun 2017 NIA
Asset Transmission Details +) Gurrent Filters ) Al History
Log History | EHM-DEMO6 Trends (8
Select Trend All Trends. - Start time from 20 Jun 2017 = to 20Jun 2017 Q |jj[1| ‘Graph Trends
Eng1 Eng.1 Eng.1 Eng.1 Eng.1
Trend Name Start Time Air Temp Pressure Altit... IAS Sensor Details
ITT NP NG Torque WF
Cruise 20 Jun 2017 16:37:46 12 (DegC) 9012 (ft) 135 (KN) 7008 18986 (. 96.8 (%) 14351 (F.. 333 View
Cruise 20Jun 2017 16:36:07 13 (DegC) 9012 (ft) 133 (KN) 7014 18952 (. 968(%)  14308(F. 3304 View
Cruise 20 Jun 2017 15:34:44 17 (DegC) 6508 (ft) 1402 (KN) 6952 18846 (. 96.7 (%) 15257 (F.. 3861 View
Cruise 20 Jun 2017 145507 17 (DegC) 5982 4 (ft) 142 (KN) 7026 1902 (RP. 973(%)  15807(F. 3626 View
Cruise 20 Jun 2017 13:0729 17 (DegC) 6500 (ft) 138.4 (KN) 684 (.. 1899.8( . 958 (%) 14367 (F.. 3405 View
Cruise 20Jun 2017 08:5321 19 (DegC) 4928 (ft) 139 (KN) 6766 18982 (. 953 (%)  14407(F.. 3491 View
Cruise 20 Jun 2017 08:49:18 19 (DegC) 4928 (ft) 1406 (KN) 6774 19026 (. 953 (%) 14423(F .. 3499 View
Cruise 20 Jun 2017 08:1417 18 (DegC) 59288 (ft) 146 (KN) 6976 18996 (- 972(%)  15597(F. 3608 View
Cruise 20 Jun 2017 08:13:42 18 (DegC) 5928 (ft) 145.2 (KN) 69T (. 1898 (RP. 97.2 (%) 15618 (F.. 3608 View
Cruise 20 Jun 2017 07-04:40 15 (DegC) 8456 (ft) 1372(KN) 699 (. 18868 (. 97 (%) 14599 (F . 3358 View
Cruise 20 Jun 2017 07-02:49 14 (DegC) 8498 4 (ft) 1386 (KN) 6968 1889.2 (. 96.9 (%) 14506 (F..  334( View
Cruise 20Jun 2017 06:0353 13 (DegC) 9484 (ft) 1318(KN) 6974 18992 (. 97 (%) 14007 (F . 3249 View
Cruise 20 Jun 2017 06:02:44 12 (DegC) 94832 (ft) 132 (KN) BIT (. 18988 (. 96.9 (%) 13964 (F . 3241 View

Figure 18 - Trend Date

EHI EMOS ADAS

Basic Information

nstallation Details

Aircraft Reg No. : EHM. Engine No 1 PCEATTTT

DEMO6
Install ID Install Date 01 Jan 2000 12:00:00 AM Monitor Type ADAS(h) (!
Current ADAS Config Version: 6 ADAS Config Version from |atest file = 4

Latest Asset Transmission Summary

Asset Name Upload Date Upload Status Trend Date Event Date Eng. Run Date TSN Flag Date Pilot Request
31 0ct 2017 20 Jun 2017 09 Feb 2017 20 Jun 2017 06 Apr 2017
Aircraft 31 0ct 2017 Completed N/A 26 May 2017 N/A NIA N/A 06 Apr 2017
ADAS 31 Qct 2017 Completed NIA N/A NIA NIA 20 Jun 2017 NIA
Asset Transmission Details + CurrentFilters Al History

Log History | EHM-DEMOG Events &)

Select Asset  EngineMol ¥  SelectEvent Al v  Detectiondate from 09 Feb 2017 to 09Feb2017 search
Upload Date Event Name Detection Time Event Duration Highest Region Details Actions Comments
310ct 2017 19:48:47 Engine ITT Start > 930 09 Feb 2017 20:37:33 ar167 a ITT - Max: 9999.999, Avg: 9999.999 maD Comment(0)

N2 - Avg: 9999.399, Min: 9999.999

Figure 19 - Event Date
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IR (<) Current Filters () Al History

Log History ®

Select Asset Al Assets v StaiTimefom 05212017  H to 08202017 i | Search Graph Engine Runs
Asset Name Upload Date Start Time Sensors  Run Durat... Starting Duration (secs) Max. Start Temperature Min. Battery Voltage
Engine No 1 22 Jun 2017 17:27:27 20 Jun 2017 20:01:25 20 00:07:28 781 ™m 17,5522
Engine No 1 22 Jun 2017 17:27:27 20 Jun 2017 16:05:53 20 00:54:09 683 72 245768
Engine No.1 22 Jun 2017 172727 20 Jun 2017 15:15:40 20 00:31:45 6.83 762 250746
Engine No.1 22 Jun 2017 17:27:27 20 Jun 2017 14:40:16 20 00:26:48 5.85 72 250565
Engine No.1 22 Jun 2017 17:27:27 20 Jun 2017 13:26:83 20 00:26:43 6.83 787 252288
Engine No 1 22 Jun 2017 17:27:27 20 Jun 2017 12:47-28 20 00:33:19 683 767 185932
Engine No 1 22 Jun 2017 17:27:27 20 Jun 2017 12:01:02 20 00:38:33 4388 04 244772
Engine No.1 22 Jun 2017 17:27:27 20 Jun 2017 03:33:09 20 00:29:10 5.85 748 251199
Engine No.1 22 Jun 2017 17:27:27 20 Jun 2017 D7:67:04 20 00:29:31 5.85 708 253462
Engine No.1 22 Jun 2017 17:27:27 20 Jun 2017 06:40:31 20 00:£2:53 5.05 740 25.0927
Engine No 1 22 Jun 2017 17:27:27 20 Jun 2017 05:36:08 20 00:57:34 4388 668 248664
Engine No 1 22 Jun 2017 17:27:27 19 Jun 2017 16:17:50 20 00:28:05 683 74T 251923
Engine No.1 22 Jun 2017 17:27:27 19 Jun 2017 15:37:50 20 00:29:28 5.85 06 24.986
Engine No.1 22 Jun 2017 17:27:27 19 Jun 2017 14:20:42 20 00:47:08 6.83 749 253643
Engine No.1 22 Jun 2017 17:27:27 19 Jun 2017 13:48:41 20 00:18:12 7.81 789 26319

Figure 20 - Engine Run Date

Upload Date

Clicking the latest upload date opens the View Upload History tab (Figure 17). By default, the menu
shows one month of data for the specific engine but may be changed with filters. (Please refer to the
View Upload History section for more information).

Trend Date

Clicking the Trend Date loads a new tab on the Asset Transmission Details section (Figure 18) that
outlines raw input data for the aircraft within a specified date range. Clicking the Graph Trends
button opens the EHM Plot.

Clicking the “View” link in the right-most column under the Sensor Details opens a new Cruise
Trends tab under the Asset Transmission Details, displaying more sensor information—captured by
the monitor—for that particular flight.

Event Date

Clicking Event Date loads the Asset Transmission Details section with all event information for a
specified date range (Figure 19). Clicking the Plot icon (three colored bars) will open the event graph.

Engine Run Date

Clicking Engine Run Date populates the Asset Transmission Details section with data from the
engine runs of a specified date range (Figure 20). The last month’s data is pre-populated by default.

Upload Date and Flag Date

The ADAS Logs page shows the latest Upload Date and Flag Date. The Upload Date indicates the last
time the ADAS was connected to the CAMP EHM system. The Flag Date provides basic information on
any Flags that have been recorded on the ADAS. These Flags are associated with the performance of
the monitor, and not engine performance.
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ALL AIRCRAFT" v (<] _m =5
A Fleet = Installation Details
DTUID DTU Last Tx Date 20 May 2019 13:15:40 DTU Last Tx Duration 140:19:20
Documents DTU Install Date 11 Feb 2008 DTU Last Tx Strength
Current DTU Config Version : 4 DTU Config Version from latest file : 4
Upload Details « CurrentFilters _ Al History

Upload date from 01 May 2019 31 May 2013 5 | search
Upload Date UTC DTU Report Date Report Type Notes
Submit Trend Data 20 May 2019 13:09:43 20 May 2019 13:15:40 Microserver Trar n Suc Source: ACS 3 -
i Priority: High
D
20 May 2019 18:09:43 20 May 2019 13:11:46 Microserver Transmission Success Source: ACS 2
Priority: High
D
20 May 2019 18:09:43 20 May 2019 13:06:49 QUARTISCI Channel Failure Port ACS 2

20 May 2019 18:09:43

20 May 2019 18:09:43

Figure 21 - DTU Logs

DTU Logs

20 May 2019 13:06:49

20 May 2019 13:06:18

QUART/SCI Channel Failure

Microserver Setup Success

Failure: Rx buffer overrun

Port ACS 3
Failure: Rx buffer overrun

Signal

DTU Logs are accessed within the Other folder in the Left Navigation Panel. The DTU Logs page
provides DTU unit details regarding installation ID and all relevant uploads. DTU Logs are only
available for aircraft equipped with this specific PWC Monitor. Please refer to Figure 21.
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ENGINE HEALTH MONITORING

Features Specific to P&WC Engines

APPENDIX C - Features Specific to Honeywell Engines
SOAP Analysis Sub Tab

As shown in Figure 22, the SOAP (Spectrometric Qil Analysis Program) Analysis sub tab accesses both
historical oil analysis data and the status of current samples out for testing. Qil analysis testing is
often an integral part of an engine health monitoring program as recommended by the engine
manufacturer. Samples are typically taken at the time of scheduled maintenance and shipped to
manufacturer-certified labs for analysis. Premature engine wear is often indicated by materials found
in the oil sample. The findings are delivered electronically to CAMP and presented through this tab.
As test results are posted, a PDF copy of the lab report is made available via the View Report link to
the right of each record.

NS9SMB-EHM DEMO Engine Health - NS99MB-EHM DEMO

Engine Overall Status for  » PH12521 @ P-288005 P-889006

30600004

et 12085 s Cyties. 2980 Dol 2-Sap2018

{
SOAP Samples 0 ° &
-
o
-
-
Customer Notification 17-Nov-2015 1348 10-Ngv-2015 17-Nov2015 Honeywedl Engines & Systems =] E
2
B H
a
]
i d  con =] 2
» i
NAIS-TEST
: & com a -
P NCSEEDEMO o
2
b NCTEM B o P Mor2014 250012012 D5Nov20T2 =] E
b NCISEDEMO
¥ NDEMO3 & complete 22 Mar-2014 1 21402008 29-Aug-2008 Honeywell Engines & Systems =]
» NE1S0DEMO
b NRS13 U 4 20 < 8
¥ PRSI
-~ p
» PREUF-D
L] © @ o O [ o

Figure 22 - SOAP Analysis Sub Tab

Submitting an Electronic SOAP form

CAMP EHM provides a connected solution for submitting oil and filter sample forms in partnership
with Honeywell and its GoDirect SOAP mobile app. You can skip the paper and submit an electronic
form within the SOAP sub tab in CAMP.

This feature will save you time and enable you to avoid transcription errors. If you start filling out the

form in the mobile app, your progress is saved, allowing you to continue in CAMP’s desktop interface.

Using CAMP’s SOAP digital form will also help you avoid delays by automatically ordering a kit for the
next sample.

To create a new SOAP form, click the (+) button on the top-right corner of the tab. Input the SOAP kit
number, if known, or press “No QR Code?” to get a kit number generated by the system. There will
be instructions on how to write this new identifier on the physical SOAP kit box you’re using.
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Once you submit your SOAP kit number, you will navigate to a SOAP form pre-populated with
information about your engine/APU and corresponding aircraft. Proceed to fill out the form as you
would do with a paper form. Note some fields are required to save and/or submit the form.

Once you are ready to submit the form, click “Submit” and the form will be sent to Honeywell and the
selected laboratory of your choice.

The form will be taken into consideration along with the physical sample that you send to the
laboratory. You can track the status of your SOAP sample by going back to the landing page of the
SOAP sub-tab.

SIMULATE AHMED HAFEEZ L

Maintenance mveniany g
(LR LSS Engine Health - NISIME-EHM DEMO - sl

Engine Ovacall Status for = P112521 @ P.000005 @ P-000006 @

ALL AIRCRAFT" w

N o

F12531 Bt 0800004

s | Fawevent - JIETTR

Engine Details

Sample Information

Sample Type

m

ooo g

o O Foutine
¥ NAIS-TEST @ unscnecue
¥ NCSEEDEMO

¥ NCTEM

anoanp I SI0UID I PUEINIOM I ang I smelg

¥ NCISEDEMO

¥ NDEMO3
F NE130DEMO Sample Kit Includes
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Figure 23 - SOAP Electronic Form
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