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1

Introduction

Advancements surrounding fast, intelligent real time in-flight data monitoring, case-based reasoning and next
generation trending will drive significant improvementsin aircraft availability. Key to maximizing aircraft
availability is PWC’ s vision of an extensive set of real time prognostic and diagnostic tools employed to keep
each of our customers flying, while ensuring that the all-important aspects of safety and low cost of operation
are also addressed.

1.1 System Description

The FAST is Pratt & Whitney Engine Services fourth generation of monitoring and transmission devices.

The FAST provides awide range of communication interfaces through which aircraft and engine performance
data can be collected. The source of this data can be an existing airframe or engine recording system,
ARINC-429, or QAR datastream. The data collected will be transmitted to a ground station via cellular
protocol when the aircraft is on the ground and the engine(s) are off. The data can also be retrieved through a
RS-485 connection to a PC. Both the collection and transmission of datais done in a common, seamless,
inseparable platform from both a hardware and software perspective.

1.2 Functional Overview

The FAST will collect the data from the aircraft’s data busses and discrete inputs and will storein resident
non-volatile memory where data summarizing engine run performance will be maintained, analyzed, and
transmitted to the ground station for trend monitoring and maintenance recommendations.

Software configuration files, which customize the operation of the product to the particular aircraft it is
installed on, can be loaded to the FAST from aremote server or manually loaded with the ground based
software. The ground based software enables direct communication with the FAST to perform maintenance
functions, such as |loading or retrieving configurations, retrieving datafiles, and performing system
diagnostics viaa seria connection.

The FAST will provide the communications system through which aircraft and engine performance data can
stream to the Internet without operator intervention. The destination will be the Pratt & Whitney Engine
Services ground station. The FAST will be designed to support multiple communication modes to achieve
datatransfer. These will include hardwire, cellular, and wireless LAN.

1.3 Purpose

The purpose of this document is to provide step by step instructions on how to install the Transfer Module
program onto a laptop and use the program to configure and test the FAST processor after it has been
successfully installed in the aircraft. The Transfer Module program is the ground based software.

Figure 1: System Architecture
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2 Installation of the Monitor Transfer Module (MonitorTM) Program
2.1 Monitor Transfer Module Software Download

NOTE: Prior to installation admin rights on the PC will be required.

1) Log ontothe My P& WC POWER customer portal at the following address:
https://customer .pwc.ca

MyP&WC POWER

Pratt & Whitney Canada
Customer Portal

User Name (Email or IN #)

Password

I have read and agree to the

General Terms & Conditions

SIGN IN Forgot password?

New User?

REGISTER ACCOUNT

Figure 2: MyP&WC POWER Logon Page
2) Navigate and select “Library” as shown in Figure 3.

- | * ] My P&WC POWER Buy Online Library Services Warranty Help
s

Hello,
My Ac

All Categories -

Figure 3: MyP&WC POWER Library

This Document is Subject to the Restrictions Contained on Cover Page
The export control classification with respect to this document is contained on the first page
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)

Buy Online Library Services Warranty Help Portal Administration ‘

Hello, All Categories > Whatare : Q

MY LIBRARY FAST Interface Software

Browse by Engine Model P&WC MonitorTM software enables you to communicate with your FAST on-board recorder system to configure, retrieve and analyze

data, and troubleshoot your FAST system.

icati Download and install the MonitorTM soft: ‘ '
Browse by Publications ownload and install the MonitorTM software _DUW"LUM]

Recently Viewed
Configure your FAST System

BULLETINS

Retrieve your FAST data and transfer it to the P&WC server

View Bulletins . i
Convert and locally analyze engine data collected by FAST using

Ground-Based Software

DIAGNOSTIC TOOLS
Troubleshoot your FAST System
Ground - Based Software
Purchase the FAST collection here The FAST download cable included View the training video to help you
with the FAST on-board recorder can install the Monitor TM software here

FAST Interface Software be purchased here

Spotlight Diagnostic

REPORTS

Figure 4: MyP&WC POWER FAST Interface Software

4) Follow the Setup instructions.
5) Thedefault destination folder is: C:\GBS-PWC
6) To launch the program, select the P& WC Monitor TM icon on the desktop, as shown in Figure 5.

P Monikbar T

Figure 5: P&WC MonitorTM Icon

This Document is Subject to the Restrictions Contained on Cover Page
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2.2 FAST USB GSE Cable Driver Installation

NOTE: Driver installation can be done before or after inserting the USB cable into your PC's USB
port.
NOTE: Prior to installation admin rights on the PC will be required.

1) With MonitorTM installed, open Windows explorer to “Driveletter:\GBS-
PWC\bin\Monito\STARTURP\Driver”. Refer to Figure 6.

@uv‘"' # Mondor » STARTUR » Driver b w | by [ Seonh drive )

Qirgande = Include n libvary » Share with = Mew Tolded = i ﬁ
MName Chate modvfisd yps

Data 1 300-36 300 B Eile folde
Drrvens
= DPinstooml X13408-121 L
== dpirstiee 201 38812 10407 o
= dpirettd.exe H013-08-12 1007 ipplication
&) resdrme.rtd A01308-12 10 Fach Test Foer

} & fems

b itemid M Computer

Figure 6: MonitorTM Driver Folder
2) Depending on your operating system, double-click dpinst32.exe for 32-bit version of Windows or
dpinst64.exe for 64-bit version of Windows. Refer to Figure 6.

NOTE: If you are using 32-bit operating system, dpinst64.exe cannot be opened.

3) Follow the onscreen instructions. Select the “Finish” button to complete the driver installation. Refer
to Figure 7.

) The divem wers mucoessuly metaled on the computer

Yiou can nowe conreect your device 10 this compater. Fyour dewice
came wih reinchions. please read them it

— -

Cr-ver Mame S
w ALTASE ANONICE OOR . Pasdyts use
w ALTAR ANCNICS DR Ry to uee

e

Figure 7: USB Drivers Installed
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3 FAST Monitor Configuration

The FAST monitor can be configured using the “ synchronize” featurein the Transfer Module program. The steps
below will illustrate how to retrieve the configuration file(s) from the Webserver to your laptop and transfer the
file(s) from the laptop to the FAST monitor.

NOTE: A Customer Activation Form (CAF) must be completed before a configuration file can be retrieved
from the Webserver. Aircraft, engine, and SIM card data are some of the details in the CAF that
are required. The CAF can be obtained from the Dealer or authorized representative.

1) Connect the laptop to the internet.

2) Launch the Transfer Module program by clicking on the Monitor TM Icon, as shown abovein
Figure 5.

3) Click onthe “Sync to Webserver” button as shown in Figure 8. This function will do the following:
a) Upload any log filesto Webserver
b) Downloads any configuration files to the laptop

¢) Downloads any updatesto the Transfer Module program

Sync to Aircraft
Monitor Status

Live Data

Monitor Type COM Port Baud Rate
Test Monitor ] J _

Transmission

Figure 8: Sync to Webserver

This Document is Subject to the Restrictions Contained on Cover Page
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4) Enter the FAST serial number as shown in Figure 9.

Monitor Serfal Humbaor

Please enter up 1o'5 FAST Monitor Sernal Numbers
I6 digits| '

Seral Mumber1: 000014

Serial Mumber 2 :
Serial Number 3 :

Serial Number 4

Serial Mumher 5 &

Figure 9: FAST Monitor S/N

5) When the Sync to Webserver is complete, connect the Communication Cable between your laptop
computer’s USB port and the FAST J3 Comm Port.

6) Turnarcraft power on.

7) Click onthe “Sync to Aircraft” button, as shown in Figure 10. Thiswill perform the following
functions:
a) Retrieve any log filesfrom the FAST processor.
b) Load any configuration filesinto the FAST processor

NOTE: The FAST monitor automatically reboots once the configuration file has been successfully
loaded and will take approximately 1 minute.

I‘P} P&WC Monitor Transfer Module X3.0B1.2 - Configure Unit
File Yiew Montor Expert Help

Configuratien of the Unit :
Sync to Webserve

The configuration file on your laptop is a higher version that the one in the
o~ —_— unit.
~— =

Monitor Status

Live Data

Monitor Type COM Port Baud Rate
e _cous | o |

| Configuration of the Monitor Successfull. Rebooting in progress. Please wait 1 mil -c!
e —

Figure 10: Sync to Aircraft

This Document is Subject to the Restrictions Contained on Cover Page
The export control classification with respect to this document is contained on the first page
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8) Click onthe “Monitor Status’ button. Thiswill provide you a quick status of the box configuration.
Example shown in Figure 11.

Monitor Health Status:

MAME WALUE
ZSERIAL MJMBER o001
TIME OB/ 1372015 20523:51.990
SOURCE OF TIME ME
CP SOFTWARE VERSION 2.0.1
CP_CRC UxS510ESLS
Sync to Arcraf TNSTALL D Dassault Model Falcon 7X
CONFISURATICN VERSTON &
NUMEER OF BOX POWER ON 357
NUMBER OF BOX POWER ON TN SECONDS 2215649

JIRe 10 Wetserve

PW_VER 2.91
1 AIRCRAFT TAIL NUMBER FTX-128
AIRCRAFT CPERATOR F7¥ PLT5 PROD TT TEST
RS AIRCRAFT GWNER

FOF LGS TN MEMORY
% OF LOG MEMORY LISED

UNTXD_FILES
Live Data BOK SYSTEM CONDTTICN
COMMUMICATION BETWEEN MS AND CR

Figure 11: Monitor Status

9) Disconnect the Communication Cable between your laptop computer’s USB port and the FAST J3
Comm Port.

10) Turn aircraft power off.

This Document is Subject to the Restrictions Contained on Cover Page
The export control classification with respect to this document is contained on the first page
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4 EAST Monitor Live Data Test

1) Connect the Communication Cable between your laptop computer’ s USB port and the FAST J3
Comm Port.

2) Turnaircraft power on.

3) Open the Monitor Transfer Module program and click on “Live Data’ and select the sensors you
would like to view by placing a check mark in the box next to the sensor name. To select al sensors
click the top check box next to “NAME”. Click “Retrieve Selected” to view the sensor values. Refer
to Figure 12 for an example of the Live Data Selection screen. Sensors shown may vary by aircraft
configuration.

|l ‘ NAME ERE INDEX QUTPUT
Do

I
=
e
=
(5]
[n]
o

Bus pwR
M1 Engine 1 UART 1 Ya
Sync to Webserve M1 Engine 2 UART 2 %o
M1 Engine 3 UART 3 Yo
M2 Engine 1 LUART 4 Yo
M2 Engine 2 UART 5 %Yo
M2 Engine 3 UART 6 Yo
T45 Engine 1 UART 7 C
T45 Engine 2 UART a8 C
T45 Engine 3 UaRT =] C
Sync to Aircraft Fuel Flow Enging 1 UART 10 FPPH
Fuel Flow Engine 2 UART 11 FPPH

Fuel Flow Engine 3

Monitor Status

| Live Data |
‘ y Retrieve Selected Close
S s

Figure 12: Live Data Sensor Selection (Sample)

4) Confirmthat al sensorsarevalid (Invalid values are displayed in red). An exampleisshownin
Figure 13. Sensors shown may vary by aircraft configuration.

NOTE: Start and Stop recording buttons allow you to record all the live data. The live data will
be saved under \Monitor\FAST_GBSDATA\Livedata folder as a GBS std file, which can
be later viewed using the GBSLite program.

This Document is Subject to the Restrictions Contained on Cover Page
The export control classification with respect to this document is contained on the first page
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HAME VALLE HAME VALUE

Bus PWR 28.0738 Fault Word L4 Engine 1 0.0000 CONFI GURATI ONS

N2 Engine 1 0.0000 Fault Word L4 Engine 2 0.0000 THAT DISPLAY

N2 Engine 2 0.0000 Fault Word L4 Engine 3 0.0000 ENGINES S/N’ S

N2 Engine 3 0.0000 Fault Word L8 Engine 1 0.0000 .

T45 Engine 1 21.8750 Fault Word L8 Engine 2 0.0000 C:_Onfl rm that theIaSt 3

T45 Engine 2 0.0000 Fault Word L8 Engine 3 0.0000 digits of the Engine S/N

T45 Engine 3 21.8750 WOW lgggg shown match the Eng| ne

Fuel Flow Engine 1 0.0000 SN Byte 3 Engine 1 i .

Fuel Flow Engine 2 0.0000 SN Byte 2 Engine 1 7.0000 S/N InStal |ed

Fuel Flow Engine 3 0.0000 SN Byte 1 Engine 1 4.0000 sam H

Fault Word L2 Engine 1 0.0000 SN Byte 3 Engine 2 -48.0000 The . ple flgure

Fault Word L2 Engine 2 0.0000 SN Byte 2 Engine 2 -48.0000 shown indicates the

Fault'Word L2 Engine 3 0.0000 SN Byte 1 Engine 2 -48.0000 followi ng:

Fault Word L3 Engine 1 0.0000 SN Byte 3 Engine 3 4.0000

Fault Word L3 Engine 2 0.0000 SN Byte 2 Engine 3 7.0000 Eng 1 S/N: _474

Fault Word L3 Engine 3 0.0000 SN Byte 1 Engine 3 3.0000 . H
S THRE e Rl Eng 2 S/N : Datalnvalid

< | 8 B | > Eng3 SN: 473

Start Recording § Stop Recording

Figure 13: Live Data View (Dassault F7X / F8X shown)

CAUTION
For Aircraft Configurations that display the Engine S/N in Live Data

If the Engine S/N displayed in Live Data does not match the Engine S/N installed the data will not upload
to the Webserver account. When this discrepancy is observed the proper engine S/N should be loaded
into the Engine and Live Data should be re-verified. If the Engine S/N still does not match contact
Pratt & Whitney Engine Services Customer Support.

Phone: 1 (781) 762-8600
Email: dphmsupport@pwc.ca

5) Closethe Monitor Transfer Module program and disconnect the Communication Cable between your
laptop computer’s USB port and the FAST J3 Comm Port.

6) Turn aircraft power off.
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5 FEAST Transmission Test — Manual

1) Ensurethat the SIM Cardisingtalled in the FAST Processor. This can be verified by removing the 2
hex screws (1/16) that secure the SIM Card Door located in the back of the FAST (Near J1/ J2). The
SIM card tray can be gjected by pressing the small button at the bottom of the SIM Card Opening.
Refer to Figure 14.

SIM Card Door SIM Card Eject Button SIM Card Tray
Figure 14: Cellular SIM Card

2) Connect the Communication Cable between your |aptop computer’s USB port and the FAST J3
Comm Port.

3) Turnaircraft power ON and wait a minimum of 2 minutes (boot-up time) before advancing to the
next step.

NOTE: For Cessna Caravan Operators — Once aircraft power has been ON for a minimum of 2
minutes the aircraft power should be shut OFF before advancing to the next step. The
cellular Transmission will only occur when the aircraft Bus Power is switched OFF.
The FAST will latch to the “HOT” Battery Bus for a maximum of 10 minutes.

4) Open the Monitor Transfer Module program and click on “Test Monitor Transmission” and confirm
that all status messagesindicate “PASS’, as shown in Figure 15.

NOTE: The transmission is completed via a cellular connection and may not transmit in the
hangar. A Cellular signal of -95 dB or higher is considered a good signal.

NOTE: Once all status messages indicate “PASS” the transmission is complete. If data logs
were stored in the FAST they can now be viewed on Webserver.

This Document is Subject to the Restrictions Contained on Cover Page
The export control classification with respect to this document is contained on the first page
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NAME STATUS
SYSTEM CONDITION PASS
BnciioWebseive WEIGHT ON WHEELS CONDITION PaSS
ON GROUND TRIGGER PASS
RECORD DATA TRIGGER PASS
MICRO SERVER READY PASS
GSM SIM CARD PASS
GSM SIGHAL PASS (-7‘3dB)
Syne to Aireraft YEN CONNECTION PASS
UPLOAD STATUS PASS
TEST MONITOR TRANSMISSION STATUS Pass

Live Data _
Close

ﬁ Monitor Type COM Port Baud Rate
o )| _cons [ e
( Test Monitor )

Transmission

—~—

FAST Successfully Connected

Figure 15: Test Monitor Transmission

5) Closethe Monitor Transfer Module program and disconnect the Communication Cable between your
laptop computer’s USB port and the FAST J3 Comm Port.

6) Turn aircraft power off.
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6 Aircraft Testing

While following the requirements of FAR 91.407, it is recommended that the aircraft be inspected for
airworthiness prior to testing. If the ground test of the modified aircraft is not successfully completed, the aircraft
should be returned to the original aircraft configuration until the tests are completed and acceptable.

After installation of the FAST, it is recommended that ground tests be performed to verify the correct operation of
the system in the aircraft. The following sections outline the suggested aircraft and system test procedures.

6.1 Aircraft Ground Test — Engine(s) OFF

U 010 With external power connected to aircraft, apply external power to the aircraft bus.

U

020 Power on all avionics.

O 030 Tune Comm 1 and Comm 2 VHF radios to the frequenciesin Table 1 and verify that thereis no
interference caused by the FAST. This can normally be conducted by checking for auto squelch break
on each listed frequency.

O 040 If interferenceis suspected at any particular frequency, pull the FAST circuit breaker to seeif the
interference subsides.

U 050 If theaircraft is equipped with a GPS navigation receiver, display the satellite status page and cycle
power on the FAST.

Q 060 Verify that the GPS signal strength is not affected by the operation of the FAST.

U 070 Tunethe#1 and #2 VHF NAV receiversto receive avalid navigational signal from either aVOR
ramp tester or alocally tuned VVOR navigation transmitter.

O 080 Verify that valid course deviation and aretracted NAV flag are displayed on the HSI or the VOR
course indicator.

O 090 Cycle power onthe FAST and verify that thereis no effect on the displayed NAV data.

O 100 Survey the aircraft for any other installed equipment (HGS, TCAS, ADF, DME, TAWS, etc.) that
may be affected by interference from the FAST. Perform any additional tests as required to determine
if the FAST creates objectionable interference. This may be accomplished by pulling the FAST
circuit breaker while observing the subject equipment. List the additional equipment tested and any
observed effects in the Electromagnetic Compatibility Testing Table (See Table 2).

U 110 Remove external power from aircraft.

Q Frequency Pass/Fail Frequency Pass/Fail
118.00 MHZ 127.00 MHZ
119.00 MHZ 128.00 MHZ
120.00 MHZ 129.00 MHZ
121.00 MHZ 130.00 MHZ
122.00 MHZ 131.00 MHZ
123.00 MHZ 132.00 MHZ
124.00 MHZ 133.00 MHZ
125.00 MHZ 134.00 MHZ
126.00 MHZ 135.00 MHZ

Table 1: VHF Frequency Table
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6.2 Aircraft Ground Test — Engine(s) ON

010 Turn aircraft power on.
020 Start engine(s).

030 With the engine running and the FAST operational, tune Comm 1 and Comm 2 VHF radios to the
frequenciesin Table 1 and verify that there is no interference caused by the FAST. This can normally
be conducted by checking for auto squelch break on each listed frequency.

040 If interferenceis suspected at any particular frequency, pull the FAST circuit bresker to seeif the
interference subsides.

050 If the aircraft is equipped with a GPS navigation receiver, display the satellite status page and cycle
power on the FAST.

060 Verify that the GPS signal strength is not affected by the operation of the FAST.

070 Tunethe#l and #2 VHF NAV receiversto receive avalid navigational signal from either aVOR
ramp tester or alocally tuned VOR navigation transmitter.

080 Verify that valid course deviation and aretracted NAV flag are displayed on the HSI or the VOR
course indicator.

090 Cycle power on the FAST and verify that there is no effect on the displayed NAV data.

100 Survey the aircraft for any other installed equipment (HGS, TCAS, ADF, DME, TAWS, EICAS, etc.)
that may be affected by interference from the FAST. Perform any additional tests as required to
determine if the FAST creates objectionable interference. This may be accomplished by pulling the
FAST circuit breaker while observing the subject equipment. List the additional equipment tested and
any observed effectsin the Electromagnetic Compatibility Testing Table (See Table 2).

110 Stop Engineg(s).
120 Shut aircraft power off.

Problem Found Comments

LI Y/IN? Ground Test

HGS

TCAS

ADF

DME

TAWS

EICAS

Table 2: Electromagnetic Compatibility Test Table
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7 EAST Data Retrieval and Upload Test

7.1 Automatic Data Retrieval and Upload

1)
2)
3)

4)

5)

6)

7)
8)
9

Start engine(s)
Shut off engine(s)

Leave aircraft power on for at least 15 minutes (data retrieval and upload time). This can be
accomplished by having the APU running (if equipped) or by providing ground power.

NOTE: Cessna Caravan Operators — Step 3 does not apply. The FAST will not retrieve or
upload the data until the aircraft power is shut OFF. Once the aircraft power is shut
OFF the FAST will latch to the “HOT” battery for 10 minutes and trigger the data
retrieval and upload.

Verify that the status “ STS” Green LED illuminates solid on the FAST processor within one minute
after engine(s) shutdown. Thisindicatesthat the Cell modem RF is ON.

Verify that the status “ STS’ Green LED starts blinking (1Hz rate) within 20 minutes on the FAST
processor. When blinking, the FAST processor has made a cellular connection and is transmitting
data.

NOTE: The duration of step 5is dependent on cellular signal strength.

Transmission is complete when the status “ STS" Green LED transitions back to solid on the FAST
processor.

Shut aircraft power off.
Log into the CAMP Engine Health Monitoring (EHM) system.
Confirm that the data transmitted and posted to your account with the correct engine S/N’s shown.

NOTE: When a Dealer, Manufacturer, or Installer uses their own SIM card for testing purposes
ensure that it is removed from the FAST after all tests have successfully completed.

NOTE: When a Dealer, Manufacturer, or Installer uses their own SIM card and is different than
the Operator’s SIM card the FAST will require a new configuration file. Refer to
Section 3 for configuration instructions.

NOTE: Ensure that the Operator’'s SIM card is installed (if available) prior to releasing the
aircraft.

NOTE: Ensure that the FAST Transmission Test is completed with the operator’'s SIM card if it
has the ability to transmit in the geographic location. Refer to Section 5.
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7.2 Manual Data Retrieval and Upload

NOTE: An engine run must have been completed before the log files can be retrieved.

1) Connect the Communication Cable between your laptop computer’ s USB port and the FAST J3
Comm Port.

2) Turn aircraft power ON.

3) Open the Monitor Transfer Module program; select “ Retrieve Log Files’ from the Monitor menu, as
shown in Figure 16 then click the “ Retrieve Transmitted” files

NOTE: Check the “Non-Transmitted Data” folder if there are no log files in the “ Transmitted
Data” folder.

wd PRWC Monitor Transfer Module V2.7 B8 . F

File VWiew | Monitor | Expert Help
Sync to Webserver

Sync to Aircraft

Meonitor Status

Live [rata

View,/Change Monitor Parameters
Configure Unit

Configure Wi-Fi

Retriewe Log Files

Figure 16: Retrieve Log Files
4) When thelog files have been successfully downloaded, connect the laptop to the internet.

5) Click on the “Sync to Webserver” button, as shown above in Figure 8. The program will perform the
following functions:

a) Upload any log files to Webserver
b) Downloads any configuration files to the laptop
¢) Downloads any updatesto the Transfer Module program

6) Confirm that the data transmitted and posted to your CAMP Engine Health Monitoring (EHM)
account.
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