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1. ATV32 Safety evolution

V1.5ie08
Correction on SAFF fault due to interruption of internal communication

V1.8iell
Add SLS Type 4 function
Add new parameter (STFR filtered) to be able to check safety speed.
All safety fault register are now accessible inside graphic keypad
All safety fault registered are now save in fault history area. The values are visible on keypad
and can be read via communication (or dedicated tool).
Duplicate Safety configuration to another Drive

V2.1iel5
Add SLS type 5 and 6 function
Remove filter on STFR to be able to check safety speed.

V2.5ie22
Add SMS and GDL function

2. General information on ATV32 safety
There are many roots for a SAFF. It can be just due to drive configuration, due to instability
on 24Vdc (connected to STO) or due to bad internal component.

On the ATV32, the safety kernel is always present with safety configured or not.

It's mean that the safety, check always if there is no issue on the safety channel.

For example the safety kernel, check always if there is no issue on the internal serial link
(even if no safety are configured by SoMove)

It can explain SAFF even if the customer does not configure Safety with SoMove.

How to diagnose the SAFF fault
In function of Drive version, it will have several way to check internal data about safety fault
is order to identify SAFF root cause.
Major evolution about the SAFF diagnostic in the Drive was made since ATV32 version
V1.8iell.
This document will separate the diagnostic in 2 parts.

- Diagnostic of SAFF fault for drive up to version V1.5ie08

- Diagnostic of SAFF fault for drive since version V1.8iell
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3. SAFF on Drive power ON with ATV32 version before
V1.5ie08

On Drive version before V1.5ie08, we can have SAFF fault without any safety configured in
Drive. This SAFF was due to interruption of the internal communication

Interruption of the internal communication
- Check the ATV32 fault history (with keypad)
If you see in this fault history the sequence INF3, SAFF, INF3, SAFF ... then thereis a
possibility to be in this case.
- To be sure you need to read the SAF1 register (access only by communication at the
address 15350 (or 16#207B/33 for CANopen)
If SAF1 = 0x0100 we are in this case.

Detail about the Interruption of the internal communication.
The SAFF origin can be due to an internal communication interruption (between the
application and motor control). This interruption is due to a general reset of microcontroller
cause by a fall down of internal supply when the STO input is connecting.
In other word when we Power ON the drive, without the STO connected and then we
connect this STO input. On this step there is a fall down of internal supply which cause the
reset and so the SAFF.
Today for this point, it’s possible to reflash the ATV32 with lastest version (available on M&D
TIP).

” The V1.5ie08 corrects this particular case with interruption of internal
communication.
There is always possibility to have SAFF fault for other reason and here it
necessary to diagnose the root in using the provided tools.

4. SAFF with SAF1 = 0x0001 - pulse on STO
Even without Safety configured with SoMove, the STO input is always present.
In case of instability (or rebound) on this STO input, it’s possible to detect this SAFF with
SAF1 register 0x0001 (Bit0 =1 : PWRM consistency fault).
This can appear in case of :
- Instability detected (around 10,5V) on the STO input.
- Pulse (like relay rebound) on the STO input

SAF1 bit 0 = 1 means PWRM consistency fault.
With SAF1 bit 0 = 1, we could be in a case of instability or the Pulse on STO.
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To describe how it’s works:
Even if physically you only have 1 wire connected to the STO, the Application processor gets
2 “STO values”:

- The physical signal STO

- The feedback state of the STO input read by the Motor Control
For its safety functionality the Application processor compares both. If the drive detects
inconsistency between the both signals, you will have SAFF fault with SAF1 bit 0 = 1.

So like | explained before, you can have this type of SAFF related to the signal quality send
on STO

For example if you have instability (or rebound): see here pulse which can generate SAFF
fault (with SAF1 = 1). Blue are the pulse on STO and Red is the detection of SAFF.

Way to check if you are in these case for the instability or the Pulse on STO
- Check the SAF1 register (access only by communication at the address 15350 (or

16#207B/33 for CANopen)

If SAF1 = 0x0001 we are in one if these case. Then you need to check with oscilloscope the

STO input when the SAFF appear.

Those instabilities or pulse on STO are always present on all drive version. This

u is not drive issue but link to signal send to STO input.
' If you are in one of those case, the action must be on wiring in order to remove

the pulse and stabilized the 24Vdc.
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5. SAFF with SAF1 = 0x0001 - Bad internal connection
Here you have the same fault code as STO link to pulse, but the origin is different.
It could also occur, if some internal connection (between application and motor control) are
on the limit or badly connected. In this case you will have this type of SAFF bit 0 = 1.

‘ If this connector is not correctly connected, this will generate bad signal
y between application and motor control and can generate this SAF1 = 0x0001
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6. SAFF - INF6
If option card was connected to the drive, it’s possible to see sometime SAFF fault or INF6

fault.
Those 2 fault will have the same origin: Pin bent on internal connector for option card

- . "

In the fault history you will find both fault for exemple like this :

DP1 = SAFF = Safety function
DP2 = INF6 = Unknown or incompatible option board
DP3 = SAFF = Safety function
DP4 = INF6 = Unknown or incompatible option board
DP5 = SAFF = Safety function
DP6 = INF6 = Unknown or incompatible option board
DP7 = SAFF = Safety function
DP8 = INF6 = Unknown or incompatible option board

In case of successive SAFF — INF6 in fault history, check that the drive connector

y for option card do not have bin bent.
In case of pin bent exchange the product.

7. SAF1 = 0x80 - SAF2 = 0x204 and SF08 = 0x8
This fault will appear only on drive version from ATV32 V2.5 and higher or with ATV320.
This SAF2 = 0x200 (so bit 9) is link to GDL function. Even if GDL function is not configured,
this SAFF can be detected.

To describe how it’s works:
GDL function manage information coming from IGBT. This information go to application part
through the interial serial link. In case of data corrupt in this internal serial link the GDL
information could be missing and so safety detect the SAFF.

The fault register could be like that :

SAF1_details 16480

SAF2_details 16#204 SFO8_details |
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The point to check will be on the internal connector : like before on part 5 of
this document. The information on internal serial link gors through this
connector. So bad connection can lead also to this SAFF.

8. SAF1 = 0x80 and SAF2 = 0x200

This fault will appear only on drive version from ATV32 V2.5 and higher or with ATV320.

This SAF2 = 0x200 (so bit 9) is link to GDL function. Even if GDL function is not configured,
this SAFF can be detected.

To describe how it’s works:
GDL function manage information coming from IGBT. This information go to application part
through the interial serial link. In case of data corrupt in this internal serial link the GDL
information could be missing and so safety detect the SAFF.

The fault register could be like that :

Safety Fault Register

SFFE 1640

SAF1 | 16480 Details
SAF2 | 164200 Details

This issue appear mainly when drive is used close to OHz (or with high number or Start / stop
order). On speed area close to 0, IGBT state checking between Application part and motor

control are not synchronized. So drive detect incoherence of signal because they are not
synchronize.

We corrected IGBT check function since the ATV320 version V2.91E35.

The solution here will be to update the drive with ATV320 version V2.9ie35 or
higher.
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9. Tools and methods to diagnose the SAFF fault.
To diagnose the root of SAFF it’'s mandatory to check the safety register when the SAFF fault

is present on the drive.

In function of Drive version, the safety fault register will be accessible through different way

Drive Version up to V1.5ie08
< We have a safety fault register visible in SoMove = parameter SFFE.
When an error is detected by the safety function, the drive displays [Safety function fault]
(SAFF). This detected error can only be reset after powering the drive OFF/ON. For more
information, you can access to the registers to find out the possible reasons for triggering.
These registers can be displayed using the commissioning software

SFFE Safety fault register 0000.0000.0000.0001

5 F F £ [Safety Function Fault Error Register]

it | Deseription

ElllEl=1 [ Logic inputs dei:\nunc:e time-oul 1-.lari!'..- value of debounce time LIDf-.ac:Urdlng lo the anpii:a.tianj [
| Bit1 | Reserved |
[ Bitz=1 [ Maotor si::eed sign has changed during 551 ramp

[ Iéli!3=1 [ Motor speed has reached the frequency limil threshold during 851 ramp.

-Bil4 [ Resarvod

| Bits | Reserved

| Bitg=1 - Mator speed sign has changed during SLS limitation

[ Bit7=1 [ Mator spesd has reached the frequency limit threshold during 551 ramp.

| Bita | Resarved '

[ Bita [ Resarved

|Bitio | Reserved

[Bit11 | Reserved

[ Bit12 [ Resarved

[ Bit13=1 [ Mot pessible to measure the motor spead (verily the molor wiring connection)

[ Bit14=1 [ ﬂ’lotc}r {;tounu shori-circuit detected [\-Brify; the molor.wiﬁng-oonnection]

- Bit15=1 [ Mator phase 1o phase shor-circuit detectad (verify the motor wiring connection)

This register is reset after powering OFF/ON,
This register can also be accessed from [DRIVE MENU] —= [MONITORING] --= [MONIT. SAFETY]

The SFFE is the first level of SAFF fault diagnostic, but in some case (especially if SAFF occur
when no safety is configured), the SFFE parameters will stay 0.
For this reason, inside the Drive we also have internal fault code for safety but with only

access by communication (for version up to V1.5ie08)

To easily have access to the mandatory safety register, we develop a software tool (ATV32
safety diagnostic tool). This software will check the safety fault register inside the drive
when the SAFF fault is present.

This software is available on AutomationWiki
Category: altivar Drive
Sub category: Application Notes
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Altivar Drives

News | Low Voltage Drives and Drive Systems = General Drives Information | WebEx Community | Spare Part | Application Note || FAQ - Inquira Information Center | Demo WebServer

This application Note describe the steps to check when SAFF fault is present on ATV32/ATV320. There is also tool in

ATV32/320 ATV32/320 Safety Diagnostic Tool &
order to check internal Safety fault registers.

Drive Version since V1.8iel11
< We have a safety fault register visible in Keypad and SoMove = parameter
SFFE.

When an error is detected by the safety function, the drive displays [Safety function fault]
(SAFF). This detected error can only be reset after powering the drive OFF/ON. For more
information, you can access to the registers to find out the possible reasons for triggering.
These registers can be displayed using the graphic display terminal or the commissioning
software: [DRIVE MENU] --> [MONITORING] --> [DIAGNOSTICS] --> [MORE FAULT INFO]

SFFE Safety fault register 0000.0000.0000.0001

5 F F E [Safety Function Fault Error Register]

Bt | Description

B|ID=1 ”Lugic:. ian;ts deimunce-t-ime-au! n;-.lsri!-'.-r wvalue Df-aehuunce 1|me. LIDTaqEDrdlng t;} {hE apl—li!:-:a-[iur;:- |
'Bil'l ' Reserved '
. Bit2=1 . Mator sbeed sign has changed during 551 ramp

| Iélil3=1 . Motor speed has reached the frequency limit threshold during 331 ramp.

'BII4 ' Resarved

' Bil.ﬁ ' Reséwed

| Bits=1 | Motor speed sign has changed during SLS limitation

| Bit7=1 . Mator speed has reached the frequency limit threshold during 551 ramp.

|Bits | Reserved ' ' ' '

. Bita . Resarved

.Bilm . Reserved

' 'Bin 1 ' Féeséwed

|Biti2 | Reserved

| Bit13=1 ' Not possible o measura the motor spaed (verify the molor wiring connection)

| Bitid=1 . i\;’iotdr quou.-a.nc shorl-c:ifc.:ui.l detedéd [veriﬁ: ﬁe motor. ﬁiﬁngbonﬂed]on]

i Bit15=1 I Mator phase 1o phase shod-circuit detectad (venfy the motor wiring connection)

This register is resat after powering OFF/ON.
This register can also be accessed from [DRIVE MENU] —> [MONITORING] = [MONIT. SAFETY]

The SFFE is the first level of SAFF fault diagnostic, but in some case (especially if SAFF occur
when no safety is configured), the SFFE parameters will stay 0.

< We have all internal safety fault register visible in Keypad and SoMove =
parameter SAF1, SAF2, SFOO to SF11.
These registers can be displayed using the graphic display terminal or the commissioning
software: [DRIVE MENU] --> [MONITORING] --> [DIAGNOSTICS] --> [MORE FAULT INFO]
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SAF1 Safety fault Reg 0000.0010.0000.0000
SAF2 Safely fault Reg2 0000.0000.0000.0000
SFFE Safety fault register 0000.0000.0000.0001
SF00 SAFF Subcode 0 0000.0000.0000.0000
SF01 SAFF Subcode 1 0000.0000.0000.0000
SF02 SAFF Subcode 2 0000.0000.0000.0000
SF03 SAFF Subcode 3 0000.0000.0000.0001
SF04 SAFF Subcode 4 0000.0000.0000.0000
SF05 SAFF Subcode 5 0000.0000.0000.0000
SF06 SAFF Subcode 6 0000.0000.0000.0000
SFOY SAFF Subcode 7 0000.0000.0000.0000
SF08 SAFF Subcode 8 0000.0000.0000.0000
SF09 SAFF Subcode 9 0000.0000.0000.0000
SF10 SAFF Subcode 10 0000.0000.0000.0000
SF11 SAFF Subcode 11 0000.0000.0000.0000

See the SoMove online Help, to have meaning of each bit.

If also possible to use internal software tool (ATV32 safety diagnostic tool). This software will
check the safety fault register inside the drive when the SAFF fault is present. It will also
allow seeing that past fault history with safety sub fault code registered.

This software is available on AutomationWiki
Category: altivar Drive
Sub category: Application Notes

by

Altivar Drives

News | Low Voltage Drives and Drive Systems = General Drives Information | WebEx Community | Spare Part | Application Note || FAQ - Inquira Information Center | Demo WebServer

This application Note describe the steps to check when SAFF fault is present on ATV32/ATV320. There is also tool in

ATV32/320 ATV32/320 Safety Diagnostic Tool &
order to check internal Safety fault registers.
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** New parameter STFR allow to check drive internal speed (Stator frequency)
To understand the need of this parameter, it'’s mandatory to know how the motor is driven
by the ATV32.
On Asynchronous motor, the rotor speed correspond (in simplified way) to the frequency of
magnetic field - slip.
On the drive we have several parameter to display the output speed of motor (RFR and
RFRD) but those parameter display the rotor frequency.
Inside the safety kernel, the safety threshold or limit work with stator speed (not the rotor
speed). For this reason it’s not possible to compare RFR (or RFRD) to safety threshold.
To have good comparison, we have to compare stator frequency (STFR) to safety threshold.

Example
FRO (Green) show the frequency reference after ramp calculated by the drive

RFR (Red) is the output frequency (rotor frequency): stator frequency —slip
STFR (Blue) is the output frequency (stator frequency): rotor frequency + slip

¥ Channels x

<@ ChanneH1 : RFR : Output frequency .
<& ChanneklZ : STFR : Stator frequency .
& Channek3 : FRO |

Difference between RFR (rotor frequency)

and 5TFR (stator frequency)
Safety threshold are based on stator
frequency (STFR)

Like you see Rotor frequency (RFR) and Stator Frequency (STFR) are different. We have the
slip between both values.

With safety threshold configured, it’s important to check the STFR parameters and not the
RFR.

u STFR is available in SoMove slow scope.
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++» The safety fault register are also memorized in fault history.
This feature allows knowing if the root cause is always the same in case of several SAFF on a
Drive.

These registers can be displayed using the graphic display terminal or the commissioning
software: [DRIVE MENU] --> [MONITORING] --> [DIAGNOSTICS] --> [FAULT HISTORY]

For each SAFF fault registered in the fault history, you can see inside the keypad the value of
safety fault registers.
Those registers are also available via ATV32 safety Diagnostic tool.

10. Example of SAFF on ATV32 without safety

configured.
SAFF fault trip when the STO is connected to 24Vdc after a long time in power OFF.
Screenshot of ATV32 safety diagnostic tool

I3 ATV32 Safety Diagnostic E]@
Soft Infos
| ATV32 Safely Diagnostic Tool Schneider
cotric
Diive Identification Drive Yersion Fault History
Reference Rating Voltage Product Appli MC DPO SAFF
ATVIZHOITNS 037k 480 T 1.3ie04 1.3ie04 1.2ie02
P SAFF
Drive Status : DP2 INF3
Safety Fault Register
No fault
Status Fault Dp3
FLT SAFF i ’71 B |
DP4 Mo Faulk
: | SAF1 168100
Safe Drive Status 1/0 Parameters DFS No fault
LIDT B mz SAF2 | 1640 No fadl
SFTY 5TD DFG o fault
LIRT bms DPT Mo Faulk
5TO Parameters 551 Parameters Salety baull sub tiegistet ] No fault
ST0A ] 5514 (] srop|  16H#0 sFog|  16H0
SLS Parameters Common Parameters SFo1 184D SF07 1840
1640 1640
SLSA NO SSRT 01H: e A
1640 1640
SLT TYFE 1 SsRU 1 Hzde SFo3 SF09
164#0 16480
SLEP 0.0Hz coTT 0.0Hz SF04 SF10
1640 1640
L 0.0Hz G5slL 0.0Hz SF05 SF11
COM Port Selection Upload Status
COMY - Read Safety Diagnostic “ :
“Wersion 1.02

Note : This screenshot was made with old version of ATV32 safety diagnostic tool. On tool V2.00, the look and feel is different
but the register value will be the same.

The SAF1 = 16#100 and in the fault history we can see fault SAFF — INF3
Result: in this particular case the SAFF root was due to interruption of internal
U communication.
The solution is to update the product with version V1.5ie08 or higher
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SAFF fault trip randomly
Screenshot of ATV32 safety diagnostic tool
Standard tab with safety fault register

Schn

&

eider

Electric

Y4 ATV32 Safety Disgnostic [E=8(HER =XS
File COM Settings _SoftInfos
Standard! I Advanced
. Identification M
Drive Identification Drive Version Drive Status
Reference Rating Voltage Product appli mMc Status Fault
[ ATV32HO18M2 018w 220V M [ 2diers [ 2t 12ie08 FIT SAFF
\
4 Safety Configuration N
Safe Status STO/SS1 Parameters /O Parameters SLS Parameters Common Parameters
SFTY | 5D STOA | ) LT | S0ms Slsa | NO ar | TYPEL SSRT | 0.1Hz — | 1Hz/s
sowT I Oms, ssia | NO URT I oms sisp I 0.0 Hz su‘rl 0.0Hz ssTT I 0.0Hz sssl I 0.0Hz
L /
f Actual Safety fault Registers ™
Safety Fault Register Safety Fault Sub-Register
SFFE 1650 SFo0 SF03 SFO6 sFog| 1690
sapn | e I Eamis SFoL sor| 10 sFio| 6%
SAF2 | 16%0 SF02 sros sF11| 1640
\ v
' Fault history / Past time M
Fault History
e I SAFF bP1 I SAFF . I Nofault oo I Nofault o, I Nofault oo I Nofault  poe I Nofault oo I Nofault oo | No fault
Past Time
rreo | OF  mma | 00 mma | O s | 90 g | O mms [ Oh e | O rmer [ OF mres [ OB
o
Upload Status. Schneider
[ Done | Read Safety Diagnostic il
Revision 2.00
The SAF1 = 16#0001.
Advanced tab with past fault registers and safety sub fault code register
3% ATV32 Safety Diagnostic [==@][=]
File COM Settings  SoftInfos
Standard | Advanced
. Fault history / Past time
} Actual fault Fault (-1) Fault (-2) Fault(-3) Fault (-4) Fault (-5) Fault (-6) Fault (-7) Fault (-8)
Fault history | SAFF | SAFF | Mo fault | No fault | No fault | No fault | No fault | Mo fault | No fault
Past ti
ast time | oh | oh | oh | oh | oh | oh | oh | oh | oh )
@ils 16#1 | 1641 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640
SAF2 history 16%0 | 1640 | 1680 | 1640 | 1640 | 16%0 | 1640 | 1680 | 1640
SE00 history | 16480 | 1680 | 1680 | 1680 | 1680 | 16480 | 1680 | 1680 | 1680
SFO1 history | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640
SF02 history | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640
SF03 history | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640
SF0a history I 1640 I 1640 | 1640 I 1640 I 1640 I 1640 I 1640 | 1640 I 1640
SF0S history | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640
ety || 90| 50| |0 | [ | [T ||| [ | [T | |
SFa7 history I 1640 I 1640 | 1640 I 1640 I 1640 I 1640 I 1640 | 1640 I 1640
SFO8 history | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640
SF09 history | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640
SE10history | 16480 | 1680 | 1680 | 1680 | 1680 | 16480 | 1680 | 1680 | 1680
SF11 history | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640
\ Safety Fault Register History /
Upload Status Sclgmlder
m Revision 2.00
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Result:

instability of STO input or pulse on this STO input.

gElectric

In this case the SAFF root is on the STO consistency check. | can come from

To check this you need to spy with oscilloscope the STO input and check if you

see instability or pulse.

This type of SAFF with SAF1 = 16#0001 could also come from

bad internal

connexion between the control bloc and the Power card. For this Expertise of

product is needed (TEX)

See exemple before (part 4 and 5 of this document)

11.

SAFF fault trip on safety sensor activation
Screenshot of ATV32 safety diagnostic tool

Example of SAFF on ATV32 with safety configured.

% ATV32 Safety Diagnostic ===
File COM Settings Soft Infos
Standard L Advanced
PP — ~
f Identification
Drive Identification Drive Version Drive Status
Reference Rating Voltage Product Appli Mc Status Fault
| ATV32HO18M2Z 0.18KW 220V M ‘ 2115 ‘ 2115 ‘ 12ic04 ‘ FLT SAFF
. v
- Safety Configuration N
Safe Status STO/S51 Parameters 1/O Parameters SLS Parameters Commeon Parameters
SFTY SAFE STOA NO LIDT 50ms SLsA | Li3/Lu4 ot ‘ TYPE L SSRT ‘ 0.1Hz SSRU | 1Hz/fs
SLWT oms ss1A NO LRT oms Sisp | 0.0 Hz SLTI‘ 50.0 Hz ssTT ‘ 100 Hz sssL | 5.0 Hz
. S
4 Actual Safety fault Registers ™
Safety Fault Register Safety Fault Sub-Register
SEFE 1641 Details SFoo 1640 I croa| 6% Details srog|  16%0 sroo|  16%0
sAF1 164200 Details SFo1 | 1640 roa | 1680 sro7| 180 se10| 1690
sapp | 1% 5F02 1640 sros|  16%0 sros|  15%0 T
. v
4 Fault history / Past time I
Fault History
bPO ‘ SAFF DL ‘ SAFF DP2 | SAFE op3 | Nofault oo, ‘ Nofault  poe ‘ Nofault  poe | Nofault oo | Nofault  poo | No fault
Past Time
rreo | 9% mma | °" w2 | OF  gmea| " mmea | OF mres | 00 mms [ O mmer [ Oh gpps | OB
vy
UlcadStatuy Schneider
m Read Safety Diagnostic G eleciric
Revision 2.00

The SFFE = 16#1, SAF1 = 16#200, SFO3 = 16#1

@
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This can be solving with the configuration of LIDT parameter.

Result: In this case the SAFF root is the bad synchronization of safety input.



L 4t | [LI debounce time]

Schneider

1 1o 2000 ms 50

In most of the case, both LI of a safe LI couple (L13 and LI4, L15 and LIE) will not be 100% synchronized.
They will not change of state in the same time. There is a small delta between both LI fransition.

II’ della in time is greater than |
detectad fault s triggered.

SAFF fault trip randomly
Screenshot of ATV32 safety diagnostic tool

t |s the paramater used to set this delta. If both LI change states with a delta in time smaller than
- it is considered as a hlmultanaous transition f the LI
o b, drive considers that L| are no mare synchronized and a Safe

3T ATV32 Safety Diagnastic
File COM Settings Soft Infos
Standard L Advanced
- Identification ™
Drive Identification Drive Version Drive Status
Reference Rating Voltage Product Appli MC Status Fault
| ATV3ZHO1EM2 0.18kW 220v M | 2.1ie15 | 2.1ic15 | 12204 EIr SAFF
\ "y
a Safety Configuration N
Safe Status STO/SS1 Parameters 1/O Parameters SLS Parameters Common Parameters
SFTY SAFE STOA T 50ms SISA | Li3/Lis ST | TYPE 1 SSRT | 01Hz SsRU | 1Hz/s
S oms - oms 4isp | 0.0Hz SLTIl 50.0 Hz SEIT | 100Hz desi | 50Hz
"y
4 Actual Safety fault Registers Y
Safety Fault Register Safety Fault Sub-Register
sFFg | 16¥2000 SFo0 1690 SFO3 SFO6
SAF1 15460 sF01 b sF07 s 0
SAF2 181 SFO2 1e40 skos| 50 sros| 8% e
A
r Fault history / Past time I
Fault History
1P | SAFF i | SAFF s | SAFE G | SAFF — I Nofault  poe | Nofault | o | Nofault oo | Nofault | poo | No fault
Past Time
gro | % ema | Oh g2 | Ob e 0% e[ OF gms | Oh s [ Oh gy [ Oh e[ OB
Iy
Upload Statiss Schneider
m Read Safety Diagnostic Geieceric
Revision 2.00

The SFFE = 16#2000, SAF1 = 16#80, SAF2 = 16#1

2

Result: In this case the SAFF root is bad connexion of motor (output phase

loss).So in this case it’s needed to check the motor connexion.
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12. Recommendations / Mandatory information
Inside the ATV32, there are 15 safety fault registers.
Each bit of these words corresponds to a possible SAFF root cause. The examples describe
before, are just a part of possible SAFF fault on ATV32.

You can see that even if you see SAFF display on product, the root can be completely
different between 2 SAFF.

With ATV32 version V1.5ie08 and before, we can only see safety fault register value with
safety diagnostic tool AND only when SAFF fault is present.
Now since version V1.8iell and higher, we can have access to those register in keypad, in
SoMove and in ATV32 safety diagnostic tool.

Keypad access

Communication  Device  Tools

|+ | dataare synchronized
| My Device | Operate | Parameters | Errors detection Maritoring Scope
= ATVSZ Code Long Label
=1+ Monitoring Parameters TS Safe Torque OFf Status Safe stop
~FRH = Freq ref. before ramp ||g) oo Safe limited speed status | Not config.
VS < UnEge AN 8818 Safe stop 1 status Idle
~RFR = Outputfrequency - - -
~LCR = Motor current SFFE Safety fault register 0010.0000.0000.0000
“RPE =PID eror STFR Stator frequency 0Hz
RPF = PID feedback SAFT Safety fault Reg1 0000.0000.1000.0000
-~ RPl  =Internal Pl reference ||SAF2 Safety fault Reg2 0000.0000.0000.0001
-~ RPC  =PID reference SFO0 SAFF Subcode O 0000.0000.0000.0000
~ULN  =Line mains voltage  ||gFpq SAFF Subcode 1 0000.0000.0000.0000
- THR = Motor thermal state SFo2 SAFF Subcode 2 0000.0000.0000.0000
D >Divstiermalsute | B SAFF Subcade 3 0000.0000.0000.0000
- OPR = Motor power
BT e e SF04 SAFF Subcode 4 0000.0000.0000.0000
PTH = Power ontime SF05 SAFF Subcode 5§ 0000.0000.0000.0000
-~ |2TM  =overload level of t | [SFO8 SAFF Subcode 6 0000.0000.0000.0000
- Status of safety functions i ISFO7 SAFF Subcode 7 0000.0000.0000.0000
SF08 SAFF Subcode 8 0000.0000.0000.0000
SF09 SAFF Subcode 9 0000.0000.0000.0000
SF10 SAFF Subcode 10 0000.0000.0000.0000
SF11 SAFF Subcode 11 0000.0000.0000.0000
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. ATV32 Safety Disgnostic [E=2 [E=E =<
File COM Settings Soft Infos
Standard 1 Advanced
. Identification N
Drive Identification Drive Version Drive Status
Reference Rating Voltage Product Appli mc Status Fault
| ATV3ZHO18M2 0.18kW 220V M | 2.1iel15 | 2.1ie15 12ie04 FIT SAFF
. v,
- Safety Configuration N
Safe Status STO/SS1 Parameters 1/O Parameters SLS Parameters Common Parameters
SFTY SAFE STOA uDT 500 ms. stsa | NO T | TYPE 1 SSRT | 10Hz SSRU | 10 Hefs
SLwT oms Lis/L4 URT sisp | 0.0Hz SL]TI 50.0 Hz SsTT | SO0Hz SssL | S0Hz
. /
f Actual Safety fault Registers ™
Safety Fault Register Safetv Fault Sub-Register
SFFE | 16%2000 sroa| 10 sros| 5%
SAFL 16750 sFo1 sfo7| 5% SF10
SAF2 1681 sFo2 SF05 srog| 5% 5F11
.
' Fault history / Past time ™
Fault History
DPO | SAFF DP1 | SAFF DP2 | S0F DP3 | SAFF DPa | SAFF oPS | SAFF DPE | SAFF D7 | Nofault oo | No fault
Past Time
areo | %0 mrer | 9% mmea [ 9% mma | 00 mrea | Oh pres [ Oh grpg [ @h pppy [ @h pppg [ O
\. S
Upload Status Schnei der
[ Dore | Read Safety Diagnostic TR
Revision 2.00
2 ATV32 Safety Diagnostic (E=5ES8 ==
File COM Settings Soft Infos
Standard T ‘Advanced:
Fault history / Past time )
Actual fault Fault (-1) Fault (-2} Fault (-3) Fault (-4) Fault (-5) Fault [-6) Fault (-7) Fault (-8)
Fault history | SAFF | SAFF | 50F | SAFF I SAFF | SAFF | SAFF | No fault | No fault
Past ti
ast time | oh | oh | oh | oh I oh | ch | oh | oh | oh )
(_ﬂm:ls 16480 | 16480 | 1640 | 16#1000 I 16880 | 164200 | 1681 | 1640 | 1640
SAF2_details 1641 | 1640 | 1640 | 1640 I 1681 | 1640 | 1640 | 1640 | 1640
SF00 history | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640
SFOL history | 1640 | 1650 | 1640 | 1640 I 1660 | 1640 | 1660 | 1640 | 1660
SF02 history | 1640 | 1640 | 1640 | 1640 I 1640 | 1640 | 1640 | 1640 | 1640
SFO3_details | 1640 | 1640 | 1640 | 1640 | 1640 | 1641 | 1680 | 1640 | 1640
SFO4 history | 1640 | 1650 | 1640 | 1640 I 1660 | 1640 | 1660 | 1640 | 1660
SFOS_details | 1640 | 1640 | 1640 | 1684 I 1640 | 1640 | 1640 | 1640 | 1640
SF06 history | 1640 | 1640 | 1640 | 1640 I 1640 | 1640 | 1640 | 1640 | 1640
SF07 history | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640
SFO8 history | 1640 | 1650 | 1640 | 1640 | 1660 | 1640 | 1660 | 1640 | 1660
5£09 history | 1640 | 1640 | 1640 | 1640 I 1640 | 1640 | 1640 | 1640 | 1640
SF10 history | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640 | 1640
SF11 history | 1640 | 1650 | 1640 | 1640 I 1660 | 1640 | 1660 | 1640 | 1660
K Safety Fault Register History /
’ Upload Status SC[’g\elder
m Revision 2.00
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Checks the safety fault register in the Drive fault history allow checking if SAFF origin is
always the same.

Vv
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