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1. What is the SIL about and SIL

certification




I Enabling Engineering
Breakthroughs that Lead to a
SIL Certification Risk reduction

What is functional safety?

measures

R I S K Probability of failures?

Was the gear well designed?
Well manufactured?

To what risk am | exposed?
Height?

5 seconds? 15 minutes?

Every day? Is there a defect?

Is it scratching on a rock?
Landing zone?

The main goal of functional safety is to ensure that: “...The safety function will be performed correctly, or the
system will fail in a predictable and safe manner. ”
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SIL Certification

What is functional safety?

Consequences

To what risk am | exposed?

Probability of occurrence
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IEC 1666/98
Evaluation of risk
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—- = No safety requirements
a = No special safety requirements

b =Asngk E/E/PE safety-related
system is not sufficient

1,2,3,4= Safety Integnty Level

Enabling Engineering
Breakthroughs that Lead to a

Better Tomorrow

Higher integrity
Stricter requirements
Lower failure rate

Mot used in the
process industries

Used in the process
industries

s I L Lower integrity

Looser requirements
Higher failure rate
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Enabling Engineering
Breakthroughs that Lead to a
Better Tomorrow

SIL Certification Architectural

What is functional safety? constraints

Systematic Capability

Risk reduction effectiveness?

Was the VM600 protection system well designed?
Well manufactured?

Was it properly configured and installed?

Systematic

Is there a defect in the VM600 protection system?
Is one relay output stuck?

1 1

Rancom

Probability of Failure

Am | using it properly?
Is it appropriated for my case?
Safety Manual

e MEGGITT
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Enabling Engineering
Breakthroughs that Lead to a
Better Tomorrow

SIL Certification

Why SIL certification is important?

Risks and hazards R I S K

To what risk am | exposed?

R

Assets -
200 Environment
People
JIN
Reputation Liability
.
Risk Risk Probability Safety
a Reduction of Failure on Integrity
red uctlon Factor Demand Level (SIL)
10 to 100 0.1t0 0.01 SIL1
m ea s u res 100to 1’000  0.01 to 0.001 SIL2
1’000 to 0.001 to SIL3
10’000 0.0001
[ ]
Accepta ble risk 10°000 to 0.0001 to SIL 4
100’000 0.00001

r
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2. VM600 MK2 SIL




Presentation of VM600

Mk?2 SIL and product
evolution
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VM600 system product evolution

Timeline summary

Additional
CPUM/CPUR communication protocols,
. . AMC10MkK2
Communication i ie Profinet
MPC4/ AMCS Mmpcamke  Condition MPCAMK2 S|L

monitoring on
MPC4MK2

CPUMMK2

New look
MPC4 SiL1 Redundant Eth t oort
MPC4 dedicated  VM600 CPUMMK2 o ter:;‘ia"c"k’r
VMG600 (15t generation) SiL1 card SIL2 VM600MK2 new generation VM600MK2 S]L.2
\(
b OO0 O 20 > Q0
2000 2009 2010 2018 2021 2024  2025... m MEGGITT
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VM600 Mk2 SIL2 modules

Presentation of the concept

Each MPC4 SIL2 module has 3

processors:

- 2 dedicated for protection (SIL)

- 1 dedicated for communication
and condition monitoring

Continuous internal diagnostics to
monitor state of the system

-> system goes to fail safe if
detected critical problem, in this
case force safe outputs, relays to
de-energized
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VibroSight LEDs g E [Dynamic
software B Tachobus
(on external [* | ras | PMM (IVP) ool OCbus
computer) < o § Raw bus
[-+]
o 5 4 E
U
(93
&
-~
C
> PMM (SVP A) a
— C =57
2o SRR
Buttons | = <t
> o = 9
| PMM (SVP B) ®] P
Raw = =
Ox
£, ' 4LE.
Safetytine({force RLC16MK2
all relays output to
de-energized) I E
=] OCbus
© Raw bus Relays
16x
-~
O
©
L2
4
4 Relay status
S .
Abbreviations: - (internal
CPLD = complex programmable logic device o diagnostics)
DSI = discrete signal interface O
IVP = interface vibration processor >
OC = Open collector >
PMM = processing mezzanine module
VME = Versa module Eurocard
SVP = safety vibration processor

Parker Meggitt proprietary and confidential. No unauthorised copying or disclosure.

»>

Enabling Engineering
Breakthroughs that Lead to a
"~tter Tomorrow

Inputs from sensors /

measurement chains:

* 4 x dynamic channels

+ 2x auxiliary channels
(speed/tacho, etc.).

Outputs from relays:
* 4 x safety relays
(user-configurable)
+ 1 x status (fault) relay
(not user-configurable).
DSl control input signals:
Alarm bypass (AB), Alarm
reset (AR), Trip multiply (TM).
Analog outputs
corresponding to
* 4 x dynamic channels
Buffered “raw” output signals
corresponding to
* 4 x dynamic channels
+ 2x auxiliary channels.

Outputs from relays:
* 16 x safety relays
(user-configurable).

— MEGGITT




VM600 Mk2 SIL2 System

Definition of a MK2 SIL2 system and its integration within the VM600 rack

VMG600 rack

= =
7 [
~N ~N
x x
= =
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o (8]
a a
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RLC16MK2S|L

Up to 5 independant SIL2 systems

with RLC16 can coexist in one
One SIL2 system is composed of VM600 rack

MPC4 + I0C4 Mk2 SIL modules
and 1 RLC16 Mk2 SIL module

Example with 3 SIL2 systems:

(optional)
Other cards non SIL can be
installed in the VM®600 rack

VM600 rack

=
(7]
[s]
x
s
<
)
o
3

mpcavzsiLD
mpcavesiL [P

RLC16MKZSIL
RLC16MKZSIL
RLC16MK2SIL
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Raw bus

OChusF |

OCbusE
OCbusD
OCbusC
OCbusB
OChusA

Enabling Engineering
Breakthroughs that Lead to a

Better Tomorrow

| e
- — e
._._..._.__._....._..__._.._H_.ﬂ- | |
18 17 16[{15]14 13 12 11 10 @ 8 7 6 5 4 3|2 1]oO
ALC1gMk2 1ocaMk2 or g 1Mk 1oCKMk2
locations locations location
;'_/
ALC15MK? RLC16M*2
location locations

Restrictions according to the
VMG600 rack backplane OC bus
connections

Raw bus

3 different set of Status + safety lines

3 different OC bus used
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Differences between

VM600 Mk2 standard
and SIL modules




Enabling Engineering
Breakthroughs that Lead to a
Better Tomorrow

Differences between Standard and SIL modules

* Designed to minimize the differences of behavior between the MK2 standard and SIL modules

* Two different modules type reflected in VibroSight Protect okt e i

Add new device

* Additional configuration consistency checks for SIL modules

e

[ =
= =
= b
= B

=
G S

RLC16 SIL K MPC4 SIL

Cancel

One MPCA added

e MEGGITT
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Enabling Engineering
Breakthroughs that Lead to a
Better Tomorrow

Differences between Standard and SIL modules
The looks

'W
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Differences between Standard and SIL modules

Firmwares

STD

Condition monitoring
firmware is optional and
require a license for the
MPC4 module

Proof test firmware is
renamed as Protection
test firmware to avoid
confusion for SIL
certification

MPC4MK2 (standard) module

D ipti
firmware SR

The machinery protection firmware runs on a P42
module in order to provide the machinery protection system
({MPS) functionality required by a system.

Mote: All MPCAM2 madule's run machinery protection
firmware.

Machinery protection firmware
{640 -025~vvv-ppo . MpocdgiFw)

The condition monitoring firmware runs on a MPCaMk2
module in order to provide the condition monitoring system
(CMS) functionality required by a system.

Note: Only MPC4MK2 module’s with a MPCaMEZ cps
license can run condition monitoring firmware. For further
information, see 4.3 VibroSight / VMEDOMES Mk
condition monitoring licensing.

Condition monitoring firmware
(64003 3-vvv-ppp-VxeFw)

The recovery firmware allows a mMPca2 madule to be
recovered in the unlikely event of a problem with the
module, such as corrupted operational firmware (machinery
protection andfor condiion monitoring) or a corrupted
configuration.

MNote: It is imporiant to note that entering the Recovery
mode automatically clears the module’s configuration.

Recovery firmware
{640-031—vvv-ppp-MpcdgZFw)

The proof test fimware is used to run a specific diagnostic
proof test on the MPC4"K2 module in order to verify the

Proof test firmware status of the module and its components (hardware and
{E40-03Z~vvv-ppp. VxeEw) firmware).
Note: Use of proof testing is primarily intended for
safety-related applications.

Motes

The different MPC4' {standard) module firmware is. i by different part {PNRs)} as follows:
- The machinery protection fimware is identified by the part number (PHR) €40-32 3—vre-ppp
{file name £40-025-vrv-ppp and file name extension . Mpciglfw)
« The condition monitoring firmware is identified by the part number (PNR): §43-03 2-wmr-pep
{file nams £40-022-vrr-ppe and file name extension . Trafw).
= The recovery firmware is identified by the part number (PNR): §40-021-vor-ppp
({file name €40-031-vrr-ppp and file name extension . MpcodgZfwl
= The proof test firmware is identified by the part number (PNR): §40-032-wrov—-ppp
(file name £40-022-vrw-ppp and file name extension . Vz=Fwl.
In 3 MPC4MR2 module firmware part number (PNR):
= wrrw represents the wersion number of the firmware.
- pEp represents the patch number of the fimware.
For example, PNR £40-025-008-000 s the latest official refease of machinery protection firmware (version 8, patch 0] for
the MPC4™*2 (standard) module. For further nformation on MPC4™" module firmware., refer to the latest version of the
VibroZight software refease notes.

Enabling Engineering
Breakthroughs that Lead to a
Better Tomorrow

MPC4ME2 511 module
firmware

Description

SIL

SIL machinery protection firmware

(640-024-vvv-ppp . SafeMpcdgiEw)

The SIL machinery protection firmware runs on a MpeaMi2
megduie in arder to provide the machinery protection system
(MPS) functionality required by a system.

Mote: All MPCAM2 module’s run machinery protection
fimware.

Condition monifanng firmware
(€40-033—vvv-ppp - VxeFw)

The condition monitoring firmware runs on a MP Mk
module in order to provide the condition monitoring systgm
({CMS) functionality required by a system.

Note: Only MPCAMKZ module's with a MPC4MEZ CM
license can run condition monitoring firmware. For

condition monitoring licensing.

SIL recovery fimwars

{E40-026—vvv-ppp . SafeMpcdgZEw)

The 5IL recovery fimmware allows a MPCahth2

configuration.
Mote: It is important to note that enteripg the Recovery
mode automatically clears the modulg's configuration.

Proof test firmware
{640-032—vvv—ppp .- V=xeFy)

The proof test firmmware iz used to
proof test on the MPC4M moduy
status of the moduie and its col
firmware).

Mote: Use of proof testing is
safety-related applications.

n a specific diagnostic
in order to verify the
nents (hardware and

{PNRs) as follows:
Machinery protection firmware: 640-024-001-000 4002 4mrmpre
SIL firmware: 640-019-001-000 (0x9434feb2) Fhaz=cinspap
SIL programmable logic: 640-016-102-000 (0x22d9fash) —
Condition monitoring firmware: 640-033-005-000 -FER
Recovery firmware: 640-026-001-000
Protection test firmware: 640-032-004-000

J:{’liﬂypro‘hedion‘ﬁme {version 1, test 5)

For the MP G4 SIL module. For furter information on MPCA = modue Simware, refer to the tatest version of the
VibroZight sofware refeass notes.
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Breakthroughs that Lead to a
Better Tomorrow

Differences between Standard and SIL modules

Input channels

MPC4 STD MPC4 SIL

— Channel 1 — Channel 1

—> Channel 2 — Channel 2

— Channel 3 — Channel 3

— Channel 4 — Channel 4

—» Speed 1/Aux 1 —> Aux 1

% Speed 1
—» Speed 2/Aux 2 —> Aux 2
No Ethernet connection on I0C4 MK2 Only 1 speed channel — must be connected to both
Standard. Will be available with updated inputs for diagnostics reasons
version coming in July 2024 Ethernet connection on I0C4 MK2 SIL

e MEGGITT
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Enabling Engineering
Breakthroughs that Lead to a
Better Tomorrow

Differences between Standard and SIL modules
Relay settings

STD

;§||..§.-

NC

;l :

Relays can be latched or unlatched Relays can be latched or
and NE or NDE unlatched and must NE

SIL

NE
—
=0

NC

Note: when unlatched, the relay will keep for min 500 ms its
state before switching back if the alarm is intermittent
; o MEGGITT
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Breakthroughs that Lead to a

Differences between Standard and SIL modules

Additional relay cards

VMG600 rack
VMG600 rack

= =
wv) wv)
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x x
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< <
(5] (5]
-9 -9
= =

[s]
54
=
-]
-l
Q
pour|
o

RLC16MK2SIL
RLC16MK2S|L

Raw bus or OC bus can be used to

Raw bus is used for diagnostics and safety lines

drive external relays on RLC16 (force relays of RLC16 to go to “safe” output in
modules case of problem)
OC bus only is used to drive relays on RLC16
module .
19 Parker Meggitt proprietary and confidential. No unauthorised copying or disclosure. m MEGGI.IT



Enabling Engineering
Breakthroughs that Lead to a
Better Tomorrow

Differences between Standard and SIL modules

RLC16SILSlot 01  shaft vibration SRS + shaft vibration SRS + RLC16 Slot 09 MPC4 Slot 10

RLC16 MPC4 MPCA RLC16 MPC4

Status Status

Redline Redline

Tacho signals can be shared and read from the
VMG600 tacho bus but not used for safety related
protection

Tacho signals can be shared and read from
the VM600 tacho bus

RLC16 remote relays via raw bus or OC bus RLC16 remote relays via OC bus only. Use of 2 raw

bus lines for diagnostic feedback and safety line m
20 Parker Meggitt proprietary and confidential. No unauthorised copying or disclosure. between MPC4 S”_ and Of RLC16 SIL mOdUIeS MEGGI.IT



Enabling Engineering
Breakthroughs that Lead to a
Better Tomorrow

Differences between Standard and SIL modules

MPC4 Slot 10

MPC4 SIL Slot 05

Enabled Enabled

Tag name Tag name

Descnption Description

MPC4 SIL serial number

Serial number
IOC4 SIL serial number

Natc i 5 5
Watch RLC16 relay statu: Watch RLC16 SIL relay status

Network settings Network settings

Mode Manual IP address Mode Manual IP address

IP Address IP Address

Verification of MPC4 serial Verification of MPC4 and
number IOC4 serial numbers

e MEGGITT
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Breakthroughs that Lead to a

Differences between Standard and SIL modules

STD

& fre JIrS )
W Sign SIL system B MEN « ¢

System status

Protection configuration just | 14

Status

mu St be a Ct|vate d MPC4 SIL configuration Signed by: VM\nger on MISCZC1348Y27 on 31.08.2022 15:48:49.074 CRC32: 3676568816

<MPCdModule
Configld="1456002335"
VM600Slotid="14"
Rackld="3c8059d9-afea-482a-8866-24e82d11b461"
RackName="VM600 - 6U"
RackType="System"
Mpcdg2Uniqueld="AP84274"
InternalCardValidityMask="32767"

Signed by VM\nger Sign configuration

Protection configuration must be
activated and then signed
Good practice for standard and mandatory for SIL is to validate by commissioning that the behavior

_ _ o _ is according to expectation by testing MEGGITT
22 Parker Meggitt proprietary and confidential. No unauthorised copying or disclosure.
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Breakthroughs that Lead to a
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Differences between Standard and SIL modules

Card lock

Must be locked to fulfil the SIL requirements

Protects the machine either
locked or unlocked All diagnostics are enabled and run in “safe mode”

Card will not go to fail safe mode when unlocked

MEGGITT
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Differences between Standard and SIL modules

Auto-fault diagnosis

SIL

Extended hardware faIt dignosis and

error correction memory for protection

processors (not with condition monitoring
and communication processor) m MEGGITT

Hardware fault diagnosis

24 Parker Meggitt proprietary and confidential. No unauthorised copying or disclosure.
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Differences between Standard and SIL modules

V' Filter settings
v High pass v Low pass
Cutoff frequency
20 kHz ~

Cutoff frequency
5 kHz ~

Attenuation

Attenuation
3 [dB] 3 [dB]

Slope
24 dB/Octave ~

Slope
24 dB/Octave ~

Frequency response

According to ISO-2954

Cancel

Up to 15 kHz

25 Parker Meggitt proprietary and confidential. No unauthorised copying or disclosure.

W Filter settings

v High pass v Low pass
Cutoff frequency
1000 Hz ~

Cutoff frequency
400 Hz =

Attenuation

3 [dB]

Attenuation

3[dB]

Slope
24 dB/Octave ~

Slope
24 dB/Octave ~

Frequency response

According to I1SO-2954

Cancel

Up to 400 Hz

e MEGGITT
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Differences between Standard and SIL modules

MPC4 auto-configuration after card replacement (hot-swap)

The replacement MPC4 it is auto- The replacement MPC4 must be manually
configured by the I0C4 configured using VibroSight Protect

'W
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Breakthroughs that Lead to a
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Differences between Standard and SIL modules
Summary table (1)

Standard versions: SIL versions:
MPC4VK2 + |0C4MK2 and RLC16MK2 MPC4VK2 + |0C4MK2 SIL and RLC16MK2SIL
Aluminium (silver) front panels Aluminum (silver) front panels with yellow/orange “SIL Safety” labeling
e Three electronics processing modules on mpca" siL:
One electronics processing module on MPC4 " for all functionality (measurements, management e 2 x processing modules for measurements (with measurement redundancy with cross-
and interfacing) checking)
¢ 1 x processing module for management and interfacing
Separation (firmware only) of machinery protection system (MPS) argzd condition monitoring system Complete separation (hardware and firmware) of machinery protection system (MPS) and
(CMS) functionality/processing on the MPC4 " module condition monitoring system (CMS) functionality/processing on the MPc4"" sIL module
mpca™™ +10ca™? module only runs diagnostics mpca™ siL +10c4™? SiL module and RLC16™ SIL module both run diagnostics
Up to 2 x tachometer (speed) signals/channels per module 1 x tachometer (speed) signal per module (need to be connected to both tacho inputs)

Tachometer (speed) channel signals can be freely shared via the VM600Mk2/ VM600 rack’s Tacho bus.

mpca” siL +10c4™™ sIL modules can not use signals on the Tacho bus for protection (SIL), only for condition monitoring.
Digital high-pass filter (HPF) cutoff frequency up to 15 kHz Digital high-pass filter (HPF) cutoff frequency up to 400 Hz
Up to 4 x user-configurable relays (RL1 to RL4) and 1 x common circuit-fault relay (FAULT).

Note: In standard applications, use of the FAULT relay is optional / In safety-related applications, use of the FAULT relay is mandatory.
Up to 16 x user-configurable relays (RL1 to RL16) per additional RLC16™ / RLC16™ SIL module

User-configurable relays can be configured as normally energized (NE) or normally de-energized

(NDE) User-configurable relays must be configured as normally energized (NE)

'W
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Alarms and relays can be configured as latched or not latched
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Differences between Standard and SIL modules
Summary table (2)

Standard versions: SIL versions:

MPC4MK2 + |0C4M*2 and RLC16MK2 MPC4MK2 + 10C4M*2 S|L and RLC16MK2SIL

Machinery is protected only when the Mpca™ sIL module’s main operating mode is Locked.

Machinery is protected when the MPc4""’module’s main operating mode is Locked or Unlocked.

Note: In safety-related applications, a mpca™™ siL module can only run in the Locked state.

vM600"? system (MPC4NIK2 +10¢4"*2 module and any RLC16™ modules) does not enter the vme00™*? system (MPC4NIKZ siL +10c4"™ sIL module and an RLC16™" SIL module) enters the

safe state (fail-safe mode) if an input channel saturates safe state (fail-safe mode) if an input channel saturates for more than 1 hour
Live insertion and removal of modules (hot-swapping) is permitted but automatic

Live insertion and removal of modules (hot-swapping) is permitted with automatic reconfiguration . . .
reconfiguration of modules is not supported.

of modules.

That is, a replaced Mpca™ sIL module will not be auto-configured by its associated 1oca™ siL
module.(It can only be configured manually using the VibroSight ® software.)
Verification of MPC4""* SIL and 10c4™ SIL serial numbers by the VibroSight ® software.
MPC4"™ SIL card will check serial number of the 10C4""* and it shall match.
Protection configuration signature(SIL system signature) required. Note: Enforced by the
VibroSight ® software.

That is, a replaced mpca™™? module will be auto-configured by its associated 10c4™™ module.
Verification of MPC4""** serial number by the VibroSight © software

Protection configuration signature not required

Maximum altitude of 2 000 m (6 560 ft)for VM600Mk2 systems Maximum altitude of 1600 m (5 250 ft)for VM600Mk2 SIL systems

cPuM™? module can be used for communication with both standard and SIL versions. The MPC4""** SIL module cannot accept the command AB (Alarm Bypass) from the DSI or cpum™™ command.

In addition, SIL version when in fail safe can be acknowledged by the AR (Alarm Reset) command from SW or cPuM™™ command (button or Modbus), however not possible from the AR DSI on the
MK2
10C4 " SIL

'W
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MPC4 operating modes and associated status LED summary

Standard and SIL versions

The card goes automatically to Fail Go to operational: Status LED:
safe mode when a card internal - - Class 1 Fatal-level: press the two -Card fault:
error is detected Fail safe buttons for at least 2s then go to --Class 1: red steady .
Class 2 error-level --Class 2: blinking slowly O

- Class 2 Error-level: press the right
button for at least 1s

Status LED:

-Not configured: fast green blinking ~ @®
Unlock: press the right button 5 times -Conflgurgd:
within 5s --Everything OK: steady green .
Status LED h --Sensor NOK: steady orange .
atus : _ R Lock: press the right button for at least —-Trip multiply: slow orange blinkin
Blinking slowly green () Power-up ﬁ Operational 1s P P & @
Sz et Locked/unlocked Note that the card will not lock when: Lock LED:
a + channel bypass is activated -Unlocked: off / steady red (Sl) ON |
* aninternal error is detected -Locked: blinking slowly green D
Depends on slot number (slot
14 delay of 7s before boot)
Takes around 30s

Go to operational: Status LED:

Go to recovery: press the two buttons for at least 2s slow blinking green and red o

press the two buttons for at least 2s, Recove ry
release the right button while keeping

the left button pressed for at least 5s .
Run the production test:

Production press the left button for at least 1s
test The configuration backup on 10C4 card is erased

e MEGGITT

MP4 card configuration is erased
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Fail-safe mode

*  MPC4 modules will go to fail-safe mode in case of problem detected by internal diagnostics

*  Mechanism to acknowledge the diagnostic detected problem using the buttons 1 or via the AR (Alarm Reset) command. Module will reboot
to get out of the fail-safe mode

* All relays are forced to safe state, ie. not energized state
* Diagnostics are generating fault errors classified in 3 classes :

* Class 1 for fatal-level problems, usually hardware fault requiring to replace the module or due to incompatibility between hardware and
firmware or MPC4 ad 10C4 modules. Problem must be resolved before the module can leave the fail-safe mode.

*  Class 2 for error-level problems, usually problems that will impact the normal operation of the system and need immediate attention. After
fixing the problem, the error will disappear and after a reboot of the system and all self-tests are it will run back as normal.

* Class 3 for warning-level problems, in this case the module will not go to fail safe mode and will continue to operate within the constraints
of the problem detected with no immediate action required. A warning is logged and can be retrieved from VibroSight software. Usually it
is configuration or input related problems that may have an impact on the operation.

*  Any problem with the sensor measurement OK chains are not considered as part of the diagnostics fault codes.

* Consult the manual for the list of diagnostics fault codes (Appendix A)

N e MEGGITT
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Integration with SIL2

measurement chains
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Enabling Engineering
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Piezoelectric accelerometer chains with IPC707

W Vibro-Meter sensor system - Properties

General Sensor OK check

® Specific levels for DC bias voltage or current to indicate failure type. Upper imit. (S 17000 A ~

Normal operation

* No automated interpretation of diagnostic but can be read from
VibroSight Protect Dashboard to assess the failure mode. s i

W Vibro-Meter sensor system - Properties i
Delay (NOK to OK) 10 . Second

General Sensor OK check

Name W Vibro-Meter sensor system - Properties

Description General =~ Sensor OK check

Family Accelerometers
Transducer Conditioner Galvanic separator
Upper Limit 142 mA

IPCYO7 SIL ‘k None
IPCT04

IPC707

IPC707 3IL

praram

Normal operation =

Lower Limit

Sensor or cable failure

IPC707 Failure
Components 100 pCfg
sensitivity

Delay (NOK to OK) 10 3 Second

Parker Meggitt proprietary and confidential. No unauthorised copying or disclosure.

Better Tomorrow

Reset to defaults

Reset to defaults




Proximity measurement chains

® |QS900 SIL will be added in the next release

Enabling Engineering
Breakthroughs that Lead to a
Better Tomorrow

® Qutside of -1.6V to -17.6V or 15.5 to 20.5 mA indicate a problem with the measurement chain (sensor, cabling or signal conditioner)

Py

General Sensor OK check

MName

Description

Family

Components
sensitivity

¥ Vibro-Meter sensor system - Properties

Prosamity probes
Transducer Conditioner Galvanic separator
TQ902 | 05900 * None
105900

-8 mV/pm

Sensor system sensitivity: -8 mV/pm

33 Parker Meggitt proprietary and confidential. No unauthorised copying or disclosure.
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¥ Vibro-Meter sensor system - Properties

General Sensor OK check

Upper Limit

Normal operation

Lower Limit

Delay (NOK to OK)

-1600 mV - Reset to defaults

-17600  mV

10 : Second
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The manufacturer
may use the mark:

RTIFlE,

Revision 1.0 March 1, 2024

Surveillance Audit Due
March 1, 2027

Certificate / Certificat
Zertifikat / &L

MEG 2112066 C001
exida hereby confirms that the:

VM600Mk2 Machine Monitoring System (MPSG2)
Meggitt SA
Fribourg, Switzerland
Has been assessed per the relevant requirements of:

IEC 61508 : 2010 Parts 1-3

and meets requirements providing a level of integrity to:
Systematic Capability: SC 2 (SIL 2 Capable)

Random Capability: Type A Element

SIL 2 @ HFT=0; Route 2,

PFH/PFD,,, and Architecture Constraints
must be verified for each application

Safety Function:

Detect limit violations by comparing measured process values
with thresholds and drive relays per a user-defined configuration.

Application Restrictions:
The unit must be properly designed into a Safety Instrumented
Function per the Safety Manual requirements.

A il
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Evaluating Assessor

Ce in&’Assessor

VM600"2 Machine
Monitoring System

Certificate / Certificat / Zertifikat / & $#& &

sering
that Lead to a

MEG 2112066 C001 w

Systematic Capability: SC 2 (SIL 2 Capable)

Random Capability: Type B Element

SIL 2 @ HFT=0; Route 2,

PFH/PFD,,4 and Architecture Constraints
must be verified for each application

Systematic Capability:

The Preduct has met manufacturer design process requirements of Safety
Integrity Level (SIL) 2. These are intended to achieve sufficient integrity against
systematic errors of design by the manufacturer.

A Safety Instrumented Function (SIF) designed with this product must not be
used at a SIL level higher than stated.

Random Capability:

The SIL limit imposed by the Architectural Constraints must be met for each
element. This element meets exida criteria for Route 2y

IEC 61508 Failure Rates in FIT"

Application/Device/Configuration Aso Asuy hoo hou
VMBOOM= (200m™) 995 | 1067 13359 1971
WMANNMKE 1 EANm**) 1NA1 a%4 40360 2315
Safety property Description / value

SIL lavel

(IEC 61508) 517

Systematic capability

(IEC 61508) SC 2 (SIL 2 capable)

Mode of oparation Low-demand moda or high-demand mode

Type of subsystam Typea B element (random capability)

Hardware fault tolerance (HFT) Se= o= 1

HFT=0 or HFT=1

Sate-detected failures (Agp)

1081 failure rata (FIT)

Safe-undetected failures (Agy) 528 note 2

924 failure rate (FIT) ed Function (SIF)

Dangerous-detected failuras (Apg) 40360 failura rate (FIT) edundant
- : automatic
Dangerous-undetected failures (Agy) 2316 failure rate (FIT) of all products

Mo effect failures (#) 522 1ot=2

21072 failure rate (FIT) compliance with

Diagnostic coverage (DC) 5= note 3

Proof tast covarage (PTC)

e : MEGGITT

Process safety time {PST)

<200 ms

Mean tirma to repair (MTTR)

en
48 hours

Page 2 of 2
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Structure of the manual

This saction gives an ovarview of the structure of the manual and the information contained within
it. Somea information has bean deliberately repeated in differemt sections of the document to
minimize cross-referencing and to facilitate understanding through reiteration.

SAFETY MANUAL The chapters are presented in a logical order. You should read those that are most relevant to your
safaty-related applications and then keep the documant at hand for future reference.

- [ P g

VI bro_meter The structura of the document is as follows:

Chapter 1 Introduction
VMSOOM k2 Explains the purpose and scopea of this safaty manual.
. i . Intreduces the VMBOOM 2 machinery monitoring system and systam components for
ma Chlnery monltormg System machinery protection system (MPS) applications.

— |EC 61508 SIL 2 Chapter 2 Communications

Explains how to communicate with a VMBDOMXE machinery monitering system, describes
tha VMBOOMK2/VMBOD rack backplane and provides an overview of the
VMB0OMEZ MpCaMe2 + 10C4MRE S module and RLC16MY SIL module.

Chapter 3 How to use the system for safaty

Explains how a VMEOOM*2 machinery monitoring system is used in safety-related
applications in terms of the various safety properties. And provides safety parameters
and highhghts safoty considerations relevant to the design, installation, configuration,
use and maintenance of these systems.

Chapter 4 Configuration
Provides configuration information for VMBOOMEZ machinery monitoring systams.

Chapter 5 Installation and commissioning
Prowides installation and commissioning information For VMEOQMKE machinery monitoring
SYSIEMmEs.

Chaptar 6 Operation and mantananca

Provides proof test and other operation and maintenance information for VMBOOME2
machinery monitoring systems.

This document contains important
information about products that
are  intended for use in
safety-related applications.

Chapter 7 Service and support

Prowides contact information for technical support.

Includes information regarding important SIL safety product information and the

procadure to follow in order to opt in and receve such SIL product communicabons.

Includes information regarding product returns and the procedure to follow in order to |"|T
report problems and return Parker Meggitt (Meggitt SA) energy products for reparr.

Document reference MAVMBOOMKZ-FS1/E



Safety manual

Configuration / installation requirements

3.7 Hardware requirements

A VMEoQME2 machinery monitoring system used as a machinery protection system (MPS) in a
safaty-related application must meet the following hardware requirements:
Tha VMB00M*2 ABEO4x system rack shall always be installed with radundant RPSBU rack
power supples.
When the VM&00OM*2 system (ABEO4x rack) is turned on (powered), module’s can only be
insartad one at a time (that is, no more than one board can be plugged in at the same time).
The VMB00MK2 systom (ABEDdx rack) must contain at least one MPC4MEZ + |0C4MK2 g
machinery protection and condition monitoring module.
At least one ralay on each MPCAME2 + joCa™*2 51| module shall be configured for system

diagnostics which shall include (but not be limited to) sensor / measurement chain input status,
module status or safoty level thresholds (configured alarm limits) violation.

This relay shall be connected 1o an emergency shutdown system (ESD) or fogic solver in order
to provide a sate state when a failure s diagnosed or an alarm aleny/danger is detected by the
modula.

The maximum current rating used by relays (safety outputs) must be two-thirds (%) of the
maximum operational rating.

Relay outputs (satety outputs) must be protected by extarnal fuses, in order to avoid welding
dua to transient over-cuments.

Safety loops and non-safety loops (inputs and outputs) shall not be connectad in the same
module, that is, they shall be provided in separate modules.

A proof west shall be parformed by trained and authorisad personnal periodically in accordance
with this safaty manual (VMB00Y2 machinery monitaring systam — S 2 MPS safety manual).
See €.1 Proof test.

A complete proof test of tha VMEDOM*2 systam shall be performed aftar removing or replacing
any modules or subcomponants that are part of the critical safoty path. See £.1 Proof test.

it VMEU'DWNMSOO XMx16 + XIO16T extended condition monitoring modules are also part of
the VMB0D0M*2 MPS (rack), use of the Raw bus for sharing analog signals with these modules
is not allowed for safety-relovant signals. Instead, such input signals should be shared via the
XI018T module’s connector {rear of rack), that is, using axternal cabling.

NOTE: The Raw bus must not be used to share safery-relevamt signals betwean
modules /cards.

Use of the Alarm bypass (AB) function is not allowed.

Use of the sansor/channel bypass (inhibit) function is not allowed.

Upon detection of a failure by system diagnostics (that is, buil-in salf-test (BIST) running on
MPC4AM*2 + |0C4AMK2 51| and RLC16MK2 SIL modules), the output relays or a separate alarm
ralay must de-energize to signal the failura.

3.8 Software requirements

A VMBooME2 machinery monitoring system used as a machinery protection system (MPS) n a
safety-related application must meet the following software reguirements:

Tha \I'ibmSight software shall not ba parmanently connactad to the VMEeopMK2 systam
(ABE(4x rack) for either standalone or networked systems/solutions.

NOTE:  Once configured, a VMBODMEZ machinary monitoring system usad as a machinery
protaction system (MPS) can operata standalone, that is, without a computar
permanantly con

A‘func_tiomal safaty program” shall restrict overall access to the VME00ME2 MPs during normal
oparation.

The alarms and ralays must be configured depending on the role of the VMBOOME2 MPS in the
safaty loop. Sea 3.1 VME00M*? in & safaty-rolated system.

If a safety function s performed btythBWGU{]Mﬂ MPS only, any safety relay corresponding to
an alarm must be configured as latched and nommally energzed (de-enaergized to trip).

If a =afety function is performad by an external system using an alarm detactad by a VME00
systam as an input, the relay corresponding to this alarm may be configured as not latched.
However, an analysis must be carried out at the safaty-ralatad system level to ensure that no
alarm can be missed or o identify all possible impacts and acceptability of residual risks in case
of a missed alarm.

The configuration of MPCAME2 + |0C4AME2 SIL modules must detect fauls in the module's
sensor power supply outputs.

The system configuraton must be error free and signed for (authorzed by a
SIL systom signatura) using the VibroSight Protect configuration software.
Seoe 3.9 Configuration requirements.

The VMB00" MPS’s process . i .

manual (UMBOOY2 mackinery 3.9 Configuration requirements

Any configuration changes o
safety manual (VMBOOY™2 mac
Software access to and comm

with the secunty and oy
({see 3.14 Environmental and aj

Enabling Engineering
Breakthroughs that Lead to a

Better Tomorrow

A VME0OMEE machinery monitoring system used as a machinery protection system (MPS) in a
safaty -related application must maet the following configuration requirements:
It 1= the end-user's responsibility to validate that the activated configuration performs as
required within their overall safety-related system {SRS) wia commissioning tests.
By reading and interpreting the configuration (human-readable format (text-based XML))

displayed by the VibroSight Protect software when authonzing with a SIL system signature, the
operator must check that the parameters are the correct ones for their spacific use case
(machine, speed, load, etc.} and execute a manual test.

The end-user must approve the configuration by signing for it in the VibroSight Protect
software (SIL system signature).

This configuration verification and validation shall be formally recorded by the end-usaer
(verification evidenca).

Live insartion and removal of modules (hot-swapping) with astomatic reconfiguration is not
permitted for tha VME0OM2 MPCAME2 + |0C4MK2 | (sea Table 1-1).

See also 4 Configuration and 4.2 Using VibroSight Protact

r
Y MEGGITT
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Upcoming updated SIL2 certification
Change to come with updated SIL2 certificate expected end of 2024

* Improvement with speed processing
* Atvery low speed, keep quality bit and adaptive monitoring
* Improve low speed reliability measurement (debounce filter)
* Speed channel saturation diagnostics to be relaxed and not lead to fail-safe mode

* Narrow band processing (order tracking) for aeroderivative market: allow lower FFT resolution to have faster reactivity of the
measurement, option to configure 100, 200, 400 or 800 lines. Default as currently with 800 lines

* Lower delay option for filters with broadband especially with low high pass cut-off frequency and indication in VibroSight
Protect of the filter delay

* Adaptive monitoring with 2 parameters
* Better feedback when alarm bypass or trip multiply are activated in Protect Dashboard
* Support RLC16 card without diagnostics via raw bus (configuration of redundant outputs)

* Certification — remove restriction on max altitude 1600m to align with 2000m of standard modules
T MEGGITT
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Standard VM600 Mk2

Product evolution

* New version of MPC4 and I0C4 Mk2 standard card will be introduced in July
2024

*  Ethernet port on the I0C4 Mk2 Standard as it is with the SIL version

*  Need to match both version of cards
*  MPC4 MK2 standard, PNR 600-041-001-003
* |0C4 MK2 standard, PNR 600-043-000-003

* New firmware

* Alignment of processing, bug fix with the SIL version

VW
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