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1. Introduction

“Abrites Diagnostics for Fiat/Alfa/Lancia/FCA” is a Windows PC based diagnostic software for
Fiat/Alfa/Lancia/FCA vehicles. With the help of this software you can perform complete diagnostic
operations of all vehicles.

For proper operation of your diagnostic software you will need a corresponding interface for
connection between your PC and vehicle named “AVDI”.

AVDI is an interface produced by Abrites Ltd. intended to act as an interface between the PC and
the electronic control units.
AVDI should be used with ABRITES software produced by Abrites Ltd.

ABRITES is a trade mark of Abrites Ltd.

ABRITES Diagnostics for Fiat/Lancia/Alfa/FCAis an advanced diagnostic software application
designed to work together with the Abrites Vehicle Diagnostic Interface to perform basic and
advanced diagnostics in Fiat, Lancia and Alfa vehicles. It provides full module identification for the
Fiat Chrysler Automobiles vehicles as well, it allows diagnostic trouble code reading and clearing,
also the ability to perform actuator tests in order to determine the cause of an electrical or
mechanical fault. The diagnostic functions provided allow it to be on par with OEM diagnostic
equipment while applying the intuitive and simplistic approach typical for the Abrites diagnostic
software. Abrites diagnostics software allows the user to work with almost 100% of the vehicles by
Fiat, Alfa Romeo, Lancia and models from the FCA Group (Fiat, Alfa, Chrysler, Dodge and Jeep
including models built after 2013).

2. Using the Abrites diagnostic for Fiat/Alfa/Lancia/FCA

The Abrites diagnostics for Fiat/Alfa/Lancia/FCA is installed together with the rest of the Abrites
diagnostic software applications as a part of the Abrites diagnostic suite provided to the user via e-
mail The user can start the software by clicking on the appropriate icon from the Abrites “Quick
start” menu.

Once the Fiat/Alfa/Lancia/FCA icon is selected the software will start and the user will see the
following screen:
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r R

A ABRITES Diagnostics for FIAT/ALFA/LANCIA/FCA 6.0 wiew.abrites.com =2 P
¢ | FIAT Protocol | DTC | o
01 Webasto Heater EWP Z\
01 airbag CaN 3 4
Previous
02 Automatic Transmission EWE
04 Body Control Module CRN
08 BAir Conditioning EWP ‘.t—-"}
1
08 &Air Conditioning CAEN Open
03 Engine Control Unit (Bosch EDC1S) EWP
0B Engine Signals Control Unit CEN M
4
0D Passenger's Door CAN Next
0E Driver's Door CEN
10 Engine Control Unit EWP
10 Engine Contrel Unit CAN-Ex
12 Injection Landi Renzo LCO2 Gas EWpP (i
¥=
18 Automatic Transmission CRAN-Ex Options
19 Discharge Headlamp {(Left) EWP - D
= Vehide Selection .J},' Spedal Functions ‘,J Scan for Units - Clear &l DTCs -

This is the main screen of the software and it shows all the navigation buttons as well as the ones
for vehicle selection, scanning and general diagnostic trouble code (DTC) clearing.

3. Standard diagnostic functions

The features of the standard diagnostic functions of the Abrites diagnostics for
Fiat/Alfa/Lancia/FCA include, but are not limited to Reading and clearing of DTCs, Module
identifications, Data display, ECU identification, ECU configuration, sensor monitoring, BUS inputs,
LIN data, BUS outputs, Line graphs, Actuator tests and others.

Manual version: 1.1




Azlaglussé Abrites Diagnostics for Fiat/Alfa/Lancia/FCA User Manual

3.1 Module identifications

The module identifications function can be used to determine all the details about an electronic
module — the manufacturer, hardware number, software number, software version, ISO codes and

others
A| ABRITES Diagnostics for FIAT LANCIA ALFA www.abrites.com = =
3 7 ~—
Engine Control Unit =
s
Establishing diagnostic session with selected unit...
Diagnostic channel is open — CAN bus.
—-- electronic control unit identification —--
System: Marelli Diesel Injectdilon 8DF GES/EOBD (EFP eng. 1.3 JTD)
Drawing number: 51872452
HW number: MJIEDFEWOOP
5W number: 9445E1746
SW version: 0078
ISC code: 68 07 AD°0Q7, F&
Identification Data Display Clear log
|
|
Read DTCs Custom Request Wirite log
Clear DTCs K
[ Close
—T1 T T TT ’

3.2 Reading and clearing of diagnostic trouble codes (DTC)

This function allows the user to read the diagnostic trouble code, analyse it, find the cause of the
issue, repair the damage and clear the DTC
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A| ABRITES Dia

gnostics for FIAT LANCIA ALFA

www.abrites.com

—

Engine Control Unit

PO611:
PO520:
PO615:
P23g82:
PO180:
PO621:
PO120:
BO220:
U042a:
P0409:

read diagnostic trouble codes ---

Communication error [Present]
0il pressure switch [Present]
Startup motor relay command [Present]
Turkbo posit. sensor [Present]

Pressure sensor on injectors support signal JBresent]

Blternator [Present]

Rccelerator pedal potentiometer 1 [Present]
Rccelerator pedal potentiometer 2 [Present]
Electronic key [Present]

EGR position sensor [Present]

10 DTC= found

E———————— A — T —————————————————E

m

Identification Data Display Clear log
Read DTCs Custorn Request Write log
Clear DTCs ?(
Close
. —T Tl Tl TT

This is displayed in full details throughout the range of supported vehicles.
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3.3 Data Display

The Data display option shows details about the live data being read from the sensors within the
vehicles. It allows monitoring of the values measured by these sensors and is an obligatory part of
determining the cause of a fault with the vehicles.

A| ABRITES Diagnestics for FIAT LANCIA ALFA www.abrites.com ":'_ = |
Data Display ‘ 2 .|1
ust | Graph |
+ | Parameter Value |;
Programming date 15.4.2010 1. H
Engine speed 0'Rpm =
Fuel gauge 0 %
Vehicle speed akm/h
Water temperature 20 Deg./C
Operating time 68809 Min
Time since Key-ON 720 sec.
EGR valve opening 0%
Target EGR position 0 mm
EGR measured position 0 mm
Turbo target position 0.640889 mm
Turbo measured position 0 mm
Resistance to flow in DPF, -0.0001 hPa/m3/h
Num. regener. interr. by key off 1
Km covered witheDPE w.l. on 0 km
Pilot injection start 0 Deg./Ang.
Main injection start Mot available
Quantity Diesel Pilot inject. 0 mm3/inject a
e - - e
|
Select Invert Sg::gtid x
All Selection OnTon e
| = .. .. =

[ P Bl
Data Display . M

| Sensors ﬂ

Diagnostic Data Display hine Graph I

Parameter Name Value| *
i
Driven distance since DPF lamp ON 4km |
Lambda sensor 02 voltage tmv
Inlet turbine temperature sensor (T3) 54.96 DegC
Odometer 8518.0 km
Intake air temperature (HFM6) 50.86 DegC
Intake manifold air temp. (Boost pressure sensar) 54.46 DegC

EGR DC Motor measured position 0.17 %

DPF flow resistance 0.0033
Differential Pressure Sensor 2 hPa
Clogged DPF Off
Command Key Started Relay in Fault Off
Accelerator Pedal Position 0.00 %
Engine Running Off
Commimm A mmmlm i e

?(
Close
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3.4 ECU identification and configuration

The ECU Identification allows the user to view the full details in regards to the Electronic Control
Units within the vehicle. This includes Diagnostic variants, versions, part number (needed for

finding a replacement), Software part numbers as well as serial numbers of the electronic modules.
Data Display === o] |

I ECU Identification

Diagnostic Data Display | Line Graph I

=]

Parameter Name

‘u"alue|
Active Diagnostic Version 00
Hardware Part Number 68103284AF
Software Part Number 72111213AF
ECU Part Number 68103284AF
ECU Serial Number TKDKA104401129

Close
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3.5 Actuators

Actuator testing is perhaps one of the most important steps in resolving an issue with a faulty
vehicle. This function is used to test the operation of separate systems within the car. For example
the user can test the oil pump actuator separately without interfering with other actuators.

_’_ o N —

Actuators - u
EGR DC motor and solenoid valve ol
Dump Valve

Throtte Valve Actuator

m

Ol Pump Actuator

Radiator Fan 1 Duty Cycle

Fuel fiter water level warning lamp
Glow relay

Pre-Supply Pump

Fuel Fitter Heating

Actuator Start Options

EGR DC Motor Solenoid Valve | Recirculation Valve 100 %

Start Close

This function is started by selecting the desired actuator and pressing the start button.
Itis important to let the actuator test end before exiting.
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Actuators

Pre-Supply Pump

Fuel Fitter Heating

Glow Lamp

Boost Pressure Actuator
Boost Low Pressure Actuator
Pressure regulator valve
Cooler Bypass Valve

Air Condition

Temperature Warning lamp

muator Start Options

m

Heating Off

>

Start

x

Close

p
Misc Functions — = - -

Please, select function:

Auto Wipers =

Sound Horn on Remote Start

Auto Door Lock
Auto Door Unlock

m

Headlamp Delay Time
Enable Auto Highbeam
Enable/Disable DRL

Enable the One Press AlUnlock Feature

Tluminated Approach Time

Headlamps on with Wipers

Ao Pl T

‘ !?9 Continue

‘ x Close | fl
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The Abrites diagnostics for Fiat/Alfa/Lancia/FCA currently supports almost 100% of the actuators
that can be tested within a vehicle. Here is an example of the body control module's actuators.
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4.BCM, RFH and Key manager

The Body Control Module (BCM) and key manager function is used in order to perform key
programming and preparation, PIN code reading and updating, Component protection data

- BCM configuration, reading and updating of the supported models by OBD.

A | ABRITES Diagnostics for FIAT LANCIA ALFA www.abrites.com | = 2 |

— e ————————————————————————————— e —
Unit b | b a

Mareli IAW 8GMF Read ConfData
Mareli IAW 8GSF P 3@

Mareli MID 6]F (Kline)
Mareli MID 6F3 (Kline)
Mareli MJD 6F3 (CAN)
Mareli MID 8F2 (Kline)
Mareli MJD 8F2 (CAN) N H

BCM Delphi (93C66) -- NOTE: PIN Code.is. requir;d! e

BCM Mareli (912DG128, 391D}

BCM Mareli (9512DG256, 1K78X)

BCM Mareli (NEC 70F3237/70E3378, 95160)
BCM Marell (NEC 70F3633, 95320)

BCM Siemens (9512DG128)

IPC Alfa 147, 159

’7 IPC Lancia Ypsion 2003

IPC Stilo 2001 (Visteon)

Make Virgin

~

5 ¥

It allows the Configuration data to be saved locally to the user's computer, the loading of previously
saved files is also supported.

Please check the full list at abrites.com
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A | ABRITES Diagnostics for FIAT LANCIA ALFA Days untill HW synchronization: 21 L= =
Read/Update CanfData [ ]

Urit BCM Mareli (912DG128, 3K91D) ﬂ @
00000000 76 40 AC C6 28 81 81 1D DT AF 13 8A 82 5B CC 30 vBew (evunnn.. [.0 4 | ReadcConfata
00000010 05 24 50 DS 01 82 00 00 81 03 FF FF 00 00 00 00 .. .Bo0%. ... ......

00000020 00 00 00 00 00 00 0D 00 00 00 00 00 00 00 00 00 & veernnnnnnnn. L

00000030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0000 Jgeadt . dn...... 1 @
00000040 00 00 00 00 00 00 0D 00 00 00 00 00 00 0000 00 aveeeeesbonnnnnn. Update ConfData
00000050 00 00 00 00 00 00 00 OO 00 00 00 00 FE.EF T&.OT ...=m00....... x.

00000060 T4 AC 35 1E C4 22 00 00 00 00 00 00.00.00 00 00 tuBu . ™. vuunnn... f-ﬁ
00000070 00 00 00 00 00 00 00 00 00 00 004090 0000 FF FEM . .vernnnnnnnn. =
00000080 ER 10 ES C4 C2 92 AR 48 00 18 O3 0F 00 00000 00 +vvewe Huovuerunn. Load from File...
00000090 00 00 00 00 00 00 00 00 00.@0.00 08, 00 0000 D0 vveerrrnnnnnnnn.

000D00R0 00 00 00 00 00 00 00 00 @0 00100 0080, 00 00 D0 vveerrrnnnnnnnn. H
000000BO 00 00 00 00 00 00 00,80 00.08 80 00900 00 00 00 vveeerrnnnnnnnn. _
000000CO 00 00 00 00 00 00400 00 0000 00 00 00 00 00 D0 vveerrrnnnnnnnn. e
000000D0 00 00 00 00 00 00 0080 08 0000 00 00 00 00 D0 veeeerrnnnnnnnn.

000D00EQ FF FF 38 EO¢@0,.00 00.00 00 00 00 00 00 00 00 00 +uBeverunnnnnnn. Calbration
000D0OFD 00 00 01 00 BF FE.01 84000 ED 00 €2 32 35 03 64 +vvvunnnnnn. 25.d

00000100 25 38 4A 1D 1E.00 00.00 00 00 OE 00 36 00 58 00 %8J..evnn... 5.X

00000110 78 00 96 00 B8 00 DB 00 FO 01 1C FF FF C8 CB AF Huvevrrnnnnnnnn.

00000120 96 7D &4 48 321E 00 00 FR 00 15 00 33 78 32 86 .}dE2....... 3x Make Virgin
00000130 34 37 3F TF F2 94 38 27 BR AF 3F TF DE 74 3C A7 472...;'..2..t<

00000140 6D F2 3F TE F4 1C 3D 27 16 B5 3F 7D EO 50 00 F4 m.2~..='..2}.P..

00000150 02 62 04 C4 04 c4 01 2C 00 05 OF 11 14 51 32 00 .b..... e n2.

00000160 00 B4 00 FF 07 E2 00 00 07 68 00 00 07 09 51 72 vevvunn.. k....Qr -

4 3 x

Close
Ll ‘ o
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-Transponder maker — Preparing transponder by dump of immobilizer to be ready for key
programming.

A | ABRITES Diagnostics for FIAT LANCIA ALFA Days untill HW synchronization: 25 [= | = | =]
¢ |All Units Protocol |D':‘C | -
o1 Transponder Maker @ —
01
Make v [ ous
02 -
Model - i Load Dumpg’ SavelBumr
04
og |  mmmobiser | BCM Delphi (93C86) v |
08 & PIN Code 58713 -
on EEPROM 93C86, size 2048 bytes
Original transponder: PCF 7946 Programmed Keys 2
0B Allowed transponders: PCF 7936, PCE 7946 I
Max number of keys: 8 Select Key Position
oo "
| Key 3 < Not Used > hd I
OE
i : w/
il - | g
] - Program Key Explare Key Delete Key I
Ke x bns
Close —
= D)
Sniffer Exit

Manual version: 1.1
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- Key learning by OBD for many models produced by the FCA.
Once the PIN code is obtained the user will have the ability to select the model of the vehicle and
perform key learning directly via the vehicle's diagnostic port.

Key Learning e S

Make | Fiat ﬂ r-—
B2 |

Model | 500

Connect

Immobiliser Status

Parameter Value

PIN Code | 33423

Close

Please visit abrites.com for a full list of supported vehicles.
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- For the latest 2017/2018 models when a RFH module and a Gateway are present, the user has
to connect to the Internal CAN-BUS in order to obtain the PIN code - either through the pin
6(CAN H) and pin 14(CAN L) of the AVDI Interface, or using a ZN051 Distribution box.

The best option would be to connect to the CAN H and CAN L cables of the RFH's connector.

This is what the RFH module looks like:

CONTINENTAL L

Made in Czech Republic RFHM 22454127
A2C94155907  36087/SOPPI2014
52061846 PLG. ID. 2684 PACENR RelLerviznes

RLVCOS114- 1252
HW 02 RAAU/64B/0714/5(14 - 1257) 1C:7812A-32296000  CNC H- 14667

SW 1220 MSIP—RRM - TAL-S180222004 ANATEL 0275-15-5117 TA-2014/701
Homologation ret: $180222004 CCAF11LP1001T6 FCC ID: M3N32296000
TRC/LPD/2010/91  TA-2010/1235 MR 5833 ANRT 2010  CCAE14LP1650TS
T04222266C02340 SWK50250 78120 —RX1434  CMIIT ID: 2014DJxxxx
MR 9374 ANRT 2014

P (]
HiBsEsEill ~ «

Complies wi

00520618460044976023422616 (i

See Service Manual

|

$1*130816*C200070"6010143
0401F2ABC42010C6F0C72FF32002166D
©3996661969A66610000000000000000
00735655194°00000*0000000"6F

Manual version: 1.1
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5. Instrument cluster data manager

This function allows the update of Instrument Cluster working data

Calibration by OBDI!I in cluster of CAN based vehicles. Please make sure to visit our website —
abrites.com for the full supported model list.

Calibration can be used when when the module has been replaced with a second hand unit in
order to avoid mismatching and obstructions in the vehicle's operation. Please observe local
reguJations in regards to the calibration.

Cluster Recalibration [—Eh,l

Select Unit r—

Instrument Alfa Giulietta v '
R Connect

Current 3 2458

Mew 35986 Write

Close

b

Calibration of Engine Control Unit — BOSCH EDC16 — Tested Version for now : Fiat Croma, Alfa
159, Fiat 16, New Fiat Bravo 1.6 JTD, New Lancia Delta 1.6 JTD, Alfa GTV 1.9 JTD

Manual version: 1.1
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6. Engine Control Unit Flash Manager
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The ECU flash manager provides reading and Updating ECU’s flash memory by diagnostic. ECUs
supported: Marelli IAW 4AF/4EF/59F/5AF/5NF/6JF IAW 5SF3; BOSCH
ME7.3H4/ME7.3.1/ME7.2.1 (BOOT MODE )

MJD 6JF - IMMO OFF

It also allows storing of the flash files locally, as well as loading them into the unit.

ECU Flasher

==

unt | Mareli IAW 8GSF
00000080 D 85
00000080 00 00
00000020 00 00
000000B0 90 7E
000000C0 59 DB
000000D0 D7 2R
000000ED 2B 33
000000F0 7E 03
00000100 40 O&
00000110 B4 51
00000120 FF FF
00000130 FF FF
00000140 E8 18
00000150 53 40
00000160 00 00
00000170 00 00
00000180 00 00
00000180 00 00
00000120 00 00
000001B0 00 00
000001C0 FF FF
000001D0 FF FF
000001EQ FF FF
000001F0 49

[o]4]
[o]4]
7D
a0
2R
33
40
Fo
04
8E
FF
06
91
14
oo
oo
oo
oo
a0
a0
FF
FF
FF
D&

DD 85
00 00
7D 7D
o0 71
TC &7
S8 30
0n 14
FF EB
Al BD
D4 TE
FF FF
FF FF
63 87
19 78
00 00
00 00
00 00
00 00
00 00
00 00
FF FF
FF FF
FF FF
TF DC

4

00
00
D
TE
c7
DB
B3
E4
1B
40
FF
FF
18
EB
oo
FF
oo
oo
oo
B2
FF
FF
FF
72

75
[1]4]
7D
oF
EB
2R
EF
R
04
0n
B7
FF
BF
19
oo
FF
oo
oo
oo
22
FF
FF
FF

o]4]
o]4]
7D
oo
T0
TC
CE
40
Rl
04
FF
FF
69
a1
oo
FF
oo
oo
o]4]
D4
FF
FF
FF

0ad
0ad
7D
60
oD
&7
ED
on
83
nl
FF
FF
1F
63
oo
FF
oo
oo
o0
B2
FF
FF
FF

} DD

30
00
D
00
38
c7
Dl
14
1E
BD
FF
FF
70
87
00
FF
00
00
00
22
FF
FF
FF
49

30
00
D
38
D7
EB
36
B3
10
1B
FF
FF
32
FF
oo
FF
oo
oo
oo
D4
FF
FF
FF

09
0o
D
D7
D7
70
0z
EF
44
04

FF |

B7
a7
FF
oo
FF
oo
oo
oo
BF
FF
FF
FF
D&

08
00
a0

oo
oo
FF
oo
oo
o]4]
15
FF
FF
FF
TF

01
[o]4]
71
2R
33
3B

 E3
i BD

DR
83
FF
14
30
oo
oo
FF
oo
oo
a0
FF
FF
FF
FF
DC

00
00
T4
33
38
D7
oD
Dl
42
FF
FF
19

71 B

0o
0o
FF
0o
0o
00
FF
FF
FF
38
T2

m

Read Flash

<,

Write Flash

»

Load from File...

=

Sawve to File...

Close
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7. ECU configuration manager

Reading and Updating ECU’s configuration memory by diagnostic. Reset to factory new state
option. ECUs supported: EDC15C5, EDC15C7, MJD 6JF/8F2; Marelli IAW 4AF, 4EF, 59F, 5AF,
5AM, 5NF, 5SF3, 8GMF, 8GSF; BOSCH ME7.3H4 (boot), ME7.3.1 (boot), ME7.2.1 (boot)

Read/update memory, Calibration by OBDII of Engine Control Unit - EDC15C5(EUROQO2),
EDC15C7(EURQO3). This model ECU have the following vehicles:

Alfa 145 -1.9JTD

Alfa 146 - 1.9 JTD

Alfa 147 - 1.9 JTD 16V
; 1.9JTD 8V

Alfa 156 -1.9JTD ; 2.4

JTD

Alfa 166 - 2.4 JTD

Fiat Bravo - 1.9 JTD

Fiat Brava - 1.9 JTD

Fiat Doblo - 1.9 JTD

Fiat Ducato - 2.0 JTD ;
2.3JTD;3.8JTD

Fiat Marea - 1.9 JTD ;
2.4 JTD

Fiat Marengo - 1.9 JTD

Fiat Multipla - 1.9 JTD

Fiat Punto - 1.9 JTD

Fiat Palio - 1.9 JTD

Fiat Stilo - 1.9 JTD

Fiat Siena - 1.9 JTD

Fiat Scudo - 2.0 JTD

LanciaK-1.9JTD

Lancia Lybra - 1.9 JTD
;2.4 JTD

Lancia Thesis - 2.4
JTD

LanciaZ-1.9JTD

Read/update memory, Calibration, Make VIRGIN by OBDII of Engine Control Unit - Marelli Multijet

MJD 6JF. This model ECU have the following vehicles:

Fiat new Panda - 1.3
IAW Multijet MJD 6JF

MJD 6JF

Fiat Idea - 1.3 IAW Multijet

Fiat Doblo - 1.3 IAW
Multijet MJD 6JF

Fiat Punto - 1.3 IAW
Multijet MJD 6JF

Fiat Grande Punto - 1.3
IAW Multijet MJD 6JF

Fiat Cinquecento - 1.3
IAW Multijet MJD 6JF

Lancia Musa - 1.3
IAW Multijet MJD 6JF

Lancia Ypsilon - 1.3
IAW Multijet MJD 6JF

Manual version: 1.1
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-

A| ABRITES Diagnostics for FIAT LANCIA ALFA www.abrites.com | ==

Read/Update ConfData

Unit

Mareli MJD 8F2 (CAN)

0000004

000000
0000004

000000
0000008

0000002

000001

000001

4

0000001
0000002y

0000005 | | Last ECU replacement on odom.
0000008

0000009

oooooog||| | Ol change request odometer
0000006
0000000
0000008
000000E
0000010

0000012 e 1
' % B x

0000014
0000013
00000168

Parameters

Parameter | Value
Odometer 12345 €

Number of overrevs

Last overrev odometer
Last '0il change' odometer
Proced. num. 'Ol change'

Update ConfData Cancel

PIN Co

de: 75871

File...

File...

ation

irgin

L —

Manual version: 1.1
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Reading and updating Conf data, saving to files, loading from files :

E ABRITES Diagnostics for FIAT LANCIA ALFA

Read/Update CanfData

www.abrites.com

Bosch EDC15C5 EURO2

Bosch EDC15C7 EURO3

Bosch ME7.3H4 (BOOT MODE)
Bosch ME7.3.1 (BOOT MODE)
Mareli TAW 4AF

Mareli TAW 4EF

Mareli ITAW 59F

Mareli TAW 59M

Mareli IAW SAF

Mareli IAW SNF

Mareli IAW

Mareli IAW 55

Mareli IAW 55

Mareli IAW 5SI

Mareli IAW 8GMF

Mareli IAW B8GSF

Read ConfData

Update ConfData

Load from File...

=

Save to File...

Calibration

Make Virgin

X

Manual version: 1.1
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Making the ECU virgin:

-

Days untill HW synchronization: 24

| =

A| ABRITES Diagnestics for FIAT LANCIA ALFA
Read/Update ConfData

Unit Mareli MID 8F2 (CAN)

Please Wait...

Reading ConfData, please wa

Read ConfData

Make Virgin

x

Close

This function is vital for adaptation purposes in the cases where a second hand unit is used.
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