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IEC 61511 in Dow

• Algemeen ,

• Waarom ,

• IEC 61511 en Dow

• Wat doen we anders of verschillend

of………….

• Wat maakt het moeilijk .

• Hebben we oplossingen ?
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The Layer of Protection Analysis
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Onafhankelijk ?Dus ook ale instrumenten etc.?
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Beschermlagen Volledig Onafhankelijk ?

Wat als ze op 1 LS liggen?

Andere Instrumenten voor SIS ?

Richtlijnen voor control functies ( BPCS )

Fit for purpose ?

Bewezen performance ( Prior Use) ?

Testen ????
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De start van de SIS specificatie ( SRS
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Analyse of we componenten sharen ?
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IEC 61511 in Dow
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Loss Prevention Principles relationships

LPP 1.8 (Hazard identification & 

quantification)

LPP 15.1

(Instrument 

Installation)

LPP 15.2

(BPCS & ALARM 

protection layers)

LPP 15.4

(SIS protection 

layers)
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Prior-use Instruments
EMETL G6A-1020-00

• Objective: Establish a positive identification of instruments used in SIS. 

• Ensures that the devices selected are designed, manufactured, and managed 
for safety applications and operate successfully in the intended application 
(e.g., application induced failures are accounted for). Documentation of 
compliance with IEC 61508 is normally provided by the instrument vendor in 
the form of a “SIL certificate” and may also include a Failure Modes and 
Effects Analysis (FMEA) report done by an external agency such as Exida or 
TÜV.

• Similar ways are described in ISA TR84.00.04 Part 1, Annex L or NAMUR 
recommendation NE130 (“Prior-use”-devices for Safety Instrumented 
Systems”).
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Prior-use Instruments
EMETL G6A-1020-00
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Prior Use Instruments 

Spreadsheet

• https://workspace.bsnconnect.com/sites/Instrument/GSISTRN/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2

Fsites%2FInstrument%2FGSISTRN%2FShared%20Documents%2FPrior%20Use%20Documents&View=%7B343CBCD8%

2D147C%2D46FA%2D8D63%2D9DDFFEA46F75%7D

PERSONAL AND CONFIDENTIAL

B1 Checklist Example – Level 
Rosemount ERS
• https://workspace.bsnconnect.com/sites/Instrument/GSISTRN/Shared Documents/Prior Use 

Documents/Level/Rosemount_ERS

• Checklists and following documentation (manuals, certificates, 
quality  studies) on Sharepoint.

• Spreadsheet to be located perhaps as a link at the AMSL or 
SIS website

https://workspace.bsnconnect.com/sites/Instrument/GSISTRN/Shared Documents/Forms/AllItems.aspx?RootFolder=/sites/Instrument/GSISTRN/Shared Documents/Prior Use Documents&View={343CBCD8-147C-46FA-8D63-9DDFFEA46F75}
https://workspace.bsnconnect.com/sites/Instrument/GSISTRN/Shared Documents/Prior Use Documents/Level/Rosemount_ERS
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Prior use

What when type , model , 

software changes
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Prior use
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Prior use
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IEC 61511 in Dow
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TESTEN ?????????
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Testing of in line flow devices

Proof test of Rosemount Micro Motion  1700/2700 series coriolis
flow meters

Partial proof test every 12 month , full 
calibration/inspection every 6 years 

Single meter in a SIL 2
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Testing of in line flow devices

more(end)

last

When we have a single coriolis meter in a SIL2 application .  

Performing a prooftest with a coverage of 99 % , this gives a proof 

test frequency of 24 month. For a plant which has a turn around 

frequency of 6 to 8 years , this may give problems.

The safety manual from the supplier gives an option to do a proof 

test with a coverage of 56% ( see Exida rapport attached).For this 

test there is no need to remove the meter from service. When we do 

this proof test every 12 month, the calculation shows that we can set 

the mission time at 6 years . the mission time is the time that a 

component ( the coriolis meter) is removed from service and full 

calibration is done ( assuming 100% coverage)
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Testing of in line flow devices

more(end)

last

Propix input /output
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Proof test from the manual

more(end)

last
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Proof test of Rosemount 8800 series vortex flow 

meters

more(end)

last

When we have a single vortex meter in a 

SIL2 application .  Performing a proof test 

with a coverage of 99 % , this gives a proof 

test frequency of 24 month. For a plant 

which has a turn around frequency of 6 to 8 

years , this may give problems.
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more(end)

last

The safety manual from the supplier gives an 

option to do a proof test with a coverage of 82%

( see Exida rapport attached).For this test there 

is no need to remove the meter from service. 

When we do this prooftest every 12 month, 

the calculation shows that we can set the 

mission time at 8 years . The mission time is 

the time that a component ( the vortex meter) is 

removed from service and full calibration is 

done ( assuming 100% coverage)

Proof test of Rosemount 8800 series vortex flow meters
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more(end)

last
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more(end)

last

Propix for SIS input and output

Proof test of Rosemount 8800 series vortex flow meters
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Proof test of Endress & Hauser  80/83 series coriolis

EO/PO/BO flow meters IPG

Partial proof test every 24 month , full 

calibration/inspection every 15 years for EO/PO/BO 

feed flow meters as a 3oo3

more(end)

lastAn other example 
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When we have 2 redundant  coriolis meters  in a SIL2

application . Having 10% of the PFD budget available , 

because of 3 parallel feeds to a reactor  Performing a 

proof test with a coverage of 99 % , this gives a proof test 

frequency of 48 month. 

more(end)

lastAn other example 
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more(end)

lastAn other example 

The safety manual from the supplier gives 

an option to do a proof test with a 

coverage of 90 % ( see safety manual 

attached).For this test there is no need to 

remove the meter from service. When we 

do this proof test every 24 month, the 

calculation shows that we can set the 

mission time at 15 years . the mission time 

is the time that a component ( the coriolis

meter) is removed from service and full 

calibration is done ( assuming 100% 

coverage)
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Nu de kleppen nog



SIS - Final elements
The challenge of Seat Leakage Testing

Roy Lim

Kees Meliefste

Dow Benelux Terneuzen BV
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Content

✓ Introduction

✓ Seat Leakage Test Criterion

✓ Seat Leakage Possible Test Methods

✓ Conclusions 
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Introduction

✓ Why Seat Leakage Testing:

✓ Proof testing IEC 61511-1:

✓ Test to reveal undetected faults in a safety 

instrumented system so that, if necessary, 

the system can be restored to its designed 

functionality.

✓ Proof Test Frequency determined by the 

PFD-calculation
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Introduction

✓ Proof test includes:
✓ Visual inspection

✓ required stroke time

✓ required fail action (signal- and air supply)

✓ required seat leakage tightness

Challenges:

✓ test criterion

✓ test method
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Test Criterion
Maximum Allowable Seat Leakage 

Rate (MALR) [mass flow units]

SRS Form

✓ Test Criterion:

Flow rate & scenario conditions

50% MALR
✓ Test Method:

in-line test, shop-test

Minimum 

acceptable seat leakage 

class/tightness Non-Tight Shut-off:

• IEC 60534-4: Leakage Class, II, II, IV

Tight Shut-off:

• IEC 60534-4: Leakage Class V, VI

• API 598 resilient seated and metal seated

• Bubble Tight 

✓ PFD calculation:

SeatLeakageCalculation&

PredictionTool

not necessarily 

the same
Seat leakage class as 

specified in the order spec. 

sheet
✓ Valve Ordering:

Specified Seat Leakage Class has 

to be equal or higher than the 

minimum acceptable seat leakage 

class
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Possible Test Methods

✓ Test Method:

✓ Test criterion (MALR)

✓ Available measurements

✓ Piping/system configuration
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Possible Test Methods

✓ Test criterion (MALR):

✓ 50% of MALR

✓ Not always possible to test at scenario 

conditions

✓ Convert MALR into MALRtest with pre-

defined test medium, pressures and 

temperature
MALR @ scenario conditions

Cv-calculation

MALRtest @ test conditions

2018 47PERSONAL AND CONFIDENTIAL



Possible Test Methods

✓ In-Line testing ~ preferred method:
✓ Testing with valve installed in-line

✓ Depending the MALR and the system and/or 

piping configuration

✓ Test category F or M

✓ Off-line testing:
✓ System and/or piping configuration is not 

suitable to do the in-line test

✓ Tight-shutoff requirements

✓ Test category S
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Possible Test Methods

Test Categories:
✓ Category F:

✓ Function test & Travel test incl. visual confirmation

- No direct seat leakage test

✓ DC-proof test ~95%

- ‘Deferred’ seat leakage test

E.g. once per 16 year instead of once per 8 year

✓ Category M:
✓ Seat leakage testing by e.g. flow meter, bubble pot, 

pressure measurement etc.

✓ Category S:
✓ Seat leakage test in shop 
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START

Seat Leakage Test

Function

Test?
OK

Flow meter?OK

Pressure

Test?
Bubble Pot?

Seat Leakage Test

in shop

OK

Yes

Yes

Yes

No

No

No No

Yes

Realistic Max. Allowable Leak rate in Mass Flow 

(SRS Form or Appendix C)

Category F

Category M

Category S

In-line flow meter or clamp-on etc:

- max. allowed inaccuracy ~5%

- validate flow meter performance

- ......

Pressure test:

- required resolution of measurement

- convert pressure loss into leak rate

- Cost to set up test versus shop test

- ......

Bubble Pot:

- max number of bubbles that can be counted

- convert leak rate into number of bubbles

- Cost to set up test versus shop test

- ......

Volume flow meter 

(Rota meter)

Function test + Travel test incl. visual 

confirmation: 

- MALR has to be >>

- Non-severe application

- Maintenance history ok

- Visual Confirmation

- DI/DO check

- .....

Possible Test Methods
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Kleppen response tijden

Realistisch ?

Wat als bepaald is dat vanwege 

waterhammer de response tijd lang 

wordt ??
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