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PILZ PNOZ s2 Manual

Reference material required -

The testing procedure will request confirmation of functions, a change of status not
requested will require investigation.

The logic panel will be 'Cold' tested prior to powered functional testing.
This report will be used to control and record the method statements and functional tests.
Controlled copies of listed documentation will be used to record, by highlighting (yellow),
satisfactory terminations and functions. Errors and omissions will be corrected and noted in
red. The controlled documentation will constitute a significant proportion of the testing
records and provides an audit trail to the' As Built' issue.

The testing shall be completed in the section and step order laid out in this report.

Test results including documentation verification are recorded in this report and
documentation listed in section 2.0. All results to be initialled and dated. Any failure during
the test must be documented and analysed together with details of the appropriate corrective
action.

This FAT is part of the life cycle approach required for Safety Instrument Systems as
required in BS EN 61511-1:2004 Section 13 where the objectives are to ensure the logic
solver satisfies the requirements defined in the Safety Requirements Specification and all
elements perform correctly. No software is employed in this SIS; hence the tests involve
hardware checks only.

This procedure details the requirements for the testing and acceptance of the Immingham
Storage Co Ltd, East Terminal, No.4 SwitchroomSafety Instrument System logic panel.

1.0 INTRODUCTION

Immingham Storage Co Ltd - Immingham East Terminal - N04 Switchroom Tank Overfill Safety Instrument System
.Logic Panel Factorv Acceptance Test Procedure
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SI483011 DWG
SI483010 DWG

SIS Logic Drawing 3 , Tank 561SI483009 DWG
SIS Logic Drawing 2 , ESDS1483008_DWG

SIS Logic Panel InternalLayout
SIS Logic Drawing 1 , Power Distribution

SI483006 DWG
S1483007_DWG

2.0 DOCUMENTATION VERIFICATION

Immingham Storage Co Ltd - Immingham East Terminal - No4 Switchroom Tank Overfill Safety Instrument System
Logic Panel Factory Acceptance Test Procedure
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Controlled copies oflisted specifications will be used to record, by
highlighting (yellow), correct equipment is installed as per Tag number listed on
specification. Errors and omissions will be corrected and noted in red.
Record serial numbers of equipment on controlled copy specifications.
Switches and dials to be adjusted to correct settings as detailed on drawings,
veri set correct! b hi hli htin ( ellow on controlled co drawin s.

3.1 EQUIPMENT CONFORMS TO INSTRUMENT SPECIFICATIONS

3.0 INSPECTION

lmmingham Storage Co Ltd - lmmingham East Terminal - No4 Switchroom Tank Overfill Safety Instrument System
Logic Panel Factory Acceptance Test Procedure
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7. Panel earthing correct.

6. Equipment mountings secure.

5. Doors and locks operational.

4. Gland plates correctly fitted and satisfactory.

3. Panel physical construction and paintwork satisfactory.

2. Internal panel layout and identification conforms to SI483006_DWG.

Controlled copies of listed logic drawings will be used to record, by
highlighting (yellow), satisfactory terminations and functions. Errors and
omissions will be corrected and noted in red.

3.2 LOGIC PANEL CONSTRUCTION INSPECTION

1. External panel layout and identification conforms to SI483005_DWG and ./
SI483008 SCH.

Immingham Storage Co Ltd - Immingham East Terminal - No4 Switchroom Tank Overfill Safety Instrument System
Logic Panel Factory Acceptance Test Procedure
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6.

5. Termination and crimps tight.

4. Fuse and MeB ratings conform to logic drawings.

3. Panel wire gauge and colour conforms to panel specification.

2. Panel wire feruling conforms to logic drawings. ~

1. Terminals type and numbering conforms to logic drawings.

A random sample of the following tests to be carried out. During the
procedure of functional testing the controlled copies of listed logic drawings will
be used to record, by highlighting (yellow), satisfactory compliance with actions
I to 6. On completion of all functional testing, all logic drawings should be fully
hi hli hted. Errors and omissions will be corrected and noted in red.

3.3 LOGIC PANEL WIRING INSPECTION

Immingham Storage Co Ltd _ Immingham East Terminal - N04 Switchroom Tank Overfill Safety Instrument System
Logic Panel Factory Acceptance Test Procedure
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8.

7. Confirm power on load side ofMCB 5 when MCB 5 on, confirm no power
on load side when MCB 5 off.

MCB On .' Vac
MCB Off.'O' Vac

6. Confirm power on load side of MCB4 when MCB 4 on, confirm no power
on load side when MCB 4 off.

5. Confirm panel internal light illuminated when MCB 3 on, confirm
extin uished when MCB 3 off.

MCB On 24: Vdc
MCB Off .Q Vdc

3. Confirm and record 24Vdc on all TB24V terminals to associated TBOV
terminal when MCB lon, confirm OVdc on all TB24V terminals to
associated TBOVterminal when MCB 1off.

ISO On .' Vac
ISO Off Q Vac

2. Select internal isolator to off position, establish ac power to logic panel.
Confirm no Vac at MCB's, select internal isolator to on position, confirm
and record 240 Vac ower on all MCB's.

I. Initial setup, all MCB's to the off position, all 24Vdc, OVdcfuses and links
removed. Connect a suitably protected 240Vac supply to the panel isolator
incomin terminals.

Result

MCB Onm.a Vac
MCB Off ... ' Vac

4. Confirm socket energised when MCB 2 on, confirm de-energised when
MCB 2 off..

4.1 PANEL INFRASTRUCTURE

4 FUNCTIONAL TESTING

Immingham Storage Co Ltd _ Immingham East Terminal - No4 Switch room Tank Overfill Safety Instrument System
Logic Panel Factorv Acceptance Test Procedure
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Result

4.2.1.1 Simulate a volt free input to manual shutdowns in the system by
applying and removing a link on the associated incoming terminals.
Input linked manual shutdown relay energised, input open circuit manual
shutdown relay de-energised. Each relay to be tested for energised to de
energised to simulate external ESD pushbutton action.
4.2.1.2 Open circuit manual shutdown incoming and remote reset link on
incoming terminals, link ESD input confirming relay does not re-energise until
remote reset input is replaced.
4.2.1.3 Remove and replace associated fuse for ESD, confirm ESD relays de
energised whilst removed.
4.2.1.4 Confirm ESD status lamp illuminated whilst relay de-energised,
extinguished whilst relay energised. confirm ESD status lamp illuminates whist

test button when

4.2.1 MANUAL SHUTDOWN -ESD

4.2 LOOP TESTING

Immingham Storage Co Ltd - Irnrningham East Terminal - N04 Switchroom Tank Overfill Safety Instrument System
Logic Panel [,aetory Acceptance Test Procedure
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2. Tank 564 Isolation R376.

./1. Tank 561 Isolation R296.

Result

4.2.2.1 Simulate a volt free input to each isolation relay in the system. Incoming
terminals linked isolation relay energised, incoming terminals open circuit
isolation relay de-energised. Each relay to be tested for energised to de-energised
to simulate isolation pushbutton action.
4.2.2.2 Confirm BPCS status on outgoing terminals, outgoing terminals to
BPCS closed circuit whilst relay energised, open circuit whilst relay de
energised.
4.2.2.3 Remove and replace associated fuse for each isolation, confirm isolation
rela de-ener ised whilst removed.

4.2.2 MANUAL SHUTDOWN - BUND ISOLATION PUSHBUTTONS

Immingham Storage Co Ltd - Immingham East Terminal- N04 Switchroom Tank Overfill Safety Instrument System
Logic Panel Factory Acceptance Test Procedure
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3. Reset Relay R86.

2. Reset Relay R85.

1. Reset Relay R84.

Result

4.2.3.1 Operate local reset pushbutton, confirming system trip reset relays
energised whilst reset depressed. Simulate a volt free input to remote reset
incoming terminals, incoming terminals linked reset relays energised, incoming
terminals open circuit reset relays de-energised.
4.2.3.2 Remove and replace fuse confirm relay de-energised whilst removed
and reset activated.

4.2.3 SYSTEM TRIP RESET

Iminingham Storage Co Ltd - Immingham East Terminal - N04 Switchroom Tank Overfill Safety Instrument System
Logic Panel Factory Acceptance Test Procedure
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I. ZS056101 Relay R299. /
2. ZSC56101 Relay R304. ../

3. ZS056401 Relay R379. ./'
4. ZSC56401 Relay R384. ../"
5. ZS056801 Relay R459, ~

6. ZSC5680I Relay R464. /

Result

4.2.4.1 Simulate a volt free input to each limit switch relay in the system.
Incoming terminals linked relay energised, incoming terminals open circuit relay
de-energised.
4.2.4.2 Confirm BPCS status on outgoing terminals, outgoing terminals to
BPeS closed circuit whilst relay energised, open circuit whilst relay de
energised.
4.2.4.3 Remove and replace associated fuse for each limit switch, confirm relay
de-energised whilst removed.
4.2.4.4 Confirm limit switch status lamp illuminated whilst relay energised,
extinguished whilst relay de-energised. confirm limit switch status lamp
illuminates whist lam test ushbutton de ressed when rela de-ener ised.

4.2.4 VALVE FEEDBACK STATUS

Immingham Storage Co Ltd - Immingham East Terminal - No4 Switchroom Tank Overfill Safety Instrument System
Logic Panel Factorv Acceptance TestProcedure
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2. Tank 564 High Level R363.

1. Tank 561 High Level R283.

Result

an Liquiphant probe as Specification
SI277001_SPC to incoming terminals, Ensure the probe tip is not covered and
the internal switch unit is set to max/>O.7. Immerse and uncover probe tip,
confirm relay de-energised whilst immersed. < 2 seconds response time required.
4.2.5.2 Conftrm BPCS status on outgoing terminals, closed circuit whilst relay
energised, open circuit whilst relay de-energised.
4.2.5.3 Conftrm high level alarm status on outgoing annunciator terminals,
closed circuit whilst relay energised, open circuit whilst relay de-energised.
4.2.5.4 Confirm high level lamp extinguished whilst relay energised,
illuminated whilst relay de-energised, confirm high level lamp illuminates whist
lamp test pushbutton depressed and relay energised.
4.2.5.5 Remove and replace associated fuse for each level switch, conftnn relay
de-energised whilst removed.
4.2.5.6 Open circuit field input to each level switch, confirm relay de-energised
whilst open circuit.
4.2.5.7 Short circuit field input to each level switch, confirm relay de-energised
whilst short circuit.

To verify the functionality of each individual high level logic.
To verify correct healthy to trip condition of level to open/close circuit self test.
To verify correct BPCS interface status.
To verify correct Hi Hi Level Annunciator Alarm Status
To verify correct lamp status and lamp test action.
To verify the functionality of a fuse failure.
To verify the functionality of an open circuit failure.
To . . the . of a short circuit failure.

4.2.5 HIGH LEVELS

Immingham Storage Co Ltd _ Immingham East Terminal - No4 Switch room Tank Overfill Safety Instrument System
Logic Panel Factory Acceptance Test Procedure
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3. Tank 568 R410.

2. Tank 564 R330.

1. Tank 561 R250.

Result

4.2.7.1 Simulate level switch probe healthy by connecting an E&H Liquiphant
level probe as Specification SI277001_SPC to incoming terminals. Ensure the
probe tip is not covered and the internal switch unit is set to max/>O.7.
4.2.7.2 Simulate all valve limit switch feedback as valve closed by applying a
link to incoming terminals.
4.2.7.3 Momentary depress reset pushbutton, confirm all safety relays energise.
4.2.7.4 Confirm safety relay BPCS status on outgoing terminals, closed circuit
whilst safety relay energised, open circuit whilst safety relay de-energised.
4.2.7.5 Confirm safety relay lamp extinguished whilst relay energised,
illuminated whilst relay de-energised, confirm safety relay lamp illuminates whist
lamp test pushbutton depressed and relay energised.
4.2.7.6 Simulate a high level by immersing probe tip. Confmn safety relay de
energises.
4.2.7.7 Simulate level switch probe healthy by uncovering the probe tip.
Confirm safety relay remains de-energised.
4.2.7.8 Simulate associated valve limit switch' feedback as valve not closed by
removing link applied to incoming terminals.
4.2.7.9 Momentary depress reset pushbutton, confirm safety relays remains de
energised.
4.2.7.10 Simulate associated valve limit switch feedback as valve closed by
applying a link to incoming terminals.
4.2.7.11 Momentary depress reset pushbutton, conftrm safety relay energised.
4.2.7.12 Remove and replace associated fuse for each safety relay, confirm relay
np. ..p.np.rvd"f·n whilst removed.

4.2.7 SAFETYRELAY

Immingham Storage Co Ltd - Immingham East Terminal - No4 Switchroom Tank Overfill Safety Instrument System
Logic Panel Factorv Acceptance Test Procedure
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3. XSV56801.

2. XSV56401.

Result

I. XSV56101.

associated XSV
fuse for each XSV, confirming
with fuse removed.

4.2.8.1 Simulate level switch probe healthy by connecting an E&H Liquiphant
level probe as Specification S1277001_SPC to incoming terminals. Ensure the
probe tip is not covered and the internal switch unit is set to max/>0.7.
4.2.8.2 Simulate all manual shutdown systems healthy by applying a link to
incoming terminals.
4.2.8.3 Simulate all valve limit switch feedback as valve closed by applying a
link to incoming terminals.
4.2.8.4 Momentary depress reset pushbutton, confirm all safety relays energise.
4.2.8.5 Confirm 24Vdc present at all XSV outgoing terminals.
4.2.8.6 Disconnect BPCS Open Command Wire Link. Confirm associated XSV
outgoing terminals de-energised whilst removed and energised when connected.
4.2.8.7 Remove BPCS Open Command Wire Link, apply a 24Vdc supply to
incoming BPCS Open commands terminals. Confirm associated XSV outgoing
terminals energised whilst BPCS Open Command 24Vdc applied and de
energised when BPCS Open Command 24Vdc removed.
4.2.8.8 Remove BPCS Open Command Wire Link, apply a 24Vdc supply to
incoming BPCS Open commands terminals. Confirm associated XSV outgoing
terminals energised whilst BPCS Open Command 24Vdc applied and de
energised when BPCS Open Command 24Vdc removed.
4.2.8.9 Trip each interlock as detailed on SI483003_SCH in tum confirming
associated XSV outgoing terminals de-energise in trip position and re-energise
once healthy and reset.
4.2.8.10 Remove and

4.2.8 IMPORT VALVES

Immingham Storage Co Ltd - [mmingham East Terminal - No4 Switchroom Tank Overfill Safety Instrument System
Logic Panel Factory Acceptance Test Procedure
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I. Tank 561 R250. -:
2. Tank 564 R330. ./
3. Tank 568 R410. ./
4. XSV56101. ./"
5. XSV56401. ./

6. XSV56801. /

Result

Verify rising edge action of safety relay reset logic by depressing reset
pushbutton whilst re-establishing level probe connection at incoming terminals
with associated valve closed limit on. Confirm safety relay does not energise
until reset pushbutton released and repressed.
5.0.2 Verify no impact on functionality by repeating import valve loop test
with lamp test pushbutton depressed / linked out. Confirm XSV output actions
correct.

5.0 CHALLENGE TESTING

Immingham Storage Co Ltd - Immingham East Terminal - N04 Switchroom Tank Overfill Safety Instrument System
Logic Panel Factory Acceptance Test Procedure
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10.

9.

8.

7.

6.

5.

4.

1.

2.

Result

l.

6.0 ADDITIONAL TESTING

Immingham Storage Co Ltd - Immingham East Terminal - No4 Switchroom Tank Overfill Safety Instrument System
Logic Panel Factory Acceptance Test Procedure
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7.0.1 Remove all test links and test equipment.
7.0.2 Replace all removable links as found.
7.0.3 Replace incoming and outgoing terminals as found. Result7.0.4 Replace or secure covers and guards.
7.0.5 Complete handover and deviation list.
7.0.6 documentation as

1. All test links removed.

2. All removable links as found.

3. All incoming and outgoing terminals returned to as found.

4. All covers and guards replaced or secured inside panel.

5. Handover and deviation list completed. c>:
6. Documentation update as required. c-:

7.0 HAND OVER AND LIFE CYCLE

Immingham Storage Co Ltd - Immingham East Terminal - N04 Switchroom Tank Overfill Safety Instrument System
Logic Panel Factory Acceptance Test Procedure
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  DOCUMENT REF: QSF2032 

  ISSUE: A  DATE: 20.05.2004 

  

 

CLIENT: Immingham Storage Co Ltd  PROJECT REF: SI483 DOC REF: SI483001_HDR_A 

 

PROJECT: SIS Restructuring     LOCATION: ISCo East   DATE: 21.03.14 

 

PLANT SECTION: No4 Switchroom  TESTING PHASE : FAT     PAGE: 1   OF 1 

 

This certificate covers the acceptance of the following works:- 

Factory Acceptance test (FAT) of No4 Switchroom Tank Overfill Protection Safety Instrument System (SIS) Logic 

Panel.  

 

The panel has completed the FAT phase and has been released for site installation.   

 

 

 

 

 

 

 

 

 

 

 

In accordance with the following specifications and conditions of contract:- 

P0783002_QUO_A - SIS Restructuring - 4 East Tanks 

 

 

 

 

 

 

 

 

 

We duly handover the work specified subject to the following exceptions:- 

SI483002_HDR_A - No4 Switchroom SIS Logic Panel FAT Deviation Record Sheet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Approvals 

 

P & I DESIGN LTD: D.B.Faulkner  DATE: 21.03.14 

 

CLIENT: DATE: 

 



P & I Design Ltd  Project Deviation Record Sheet QSF2085 

 

CLIENT: Immingham Storage Co Ltd  PROJECT REF: SI483 DOC REF: SI483002_HDR_A 

 

PROJECT: SIS Restructuring     LOCATION: ISCo East   DATE: 21.03.14 

 

PLANT SECTION: No4 Switchroom  TESTING PHASE : FAT     PAGE: 1   OF 1 

 

 

  REV: A  DATE: 23.03.05 

   

Raised  

By 
Date 

Responsible 

Engineer 
Ref Deviation Details 

Complete 

(Sign) 

FAT 21.03.14 P&I  1 

250mA fuses fitted were 200mA specified. 

Action – P&I to confirm compliance with solenoids. 

Change at SAT if required.   

 

FAT  21.03.14 P&I  2 

No Nivotesters fitted at FAT, existing units to be 

recovered from site.  

Action – Full test at SAT   

 

FAT 21.03.14 P&I  3 
High Level Safety Relays reset action changed. 

Action – Documentation to update.  
 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

APPROVALS 

 

P & I DESIGN LTD: D.B.Faulkner  DATE: 21.03.14 
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DESCRIPTION

WIRING DETAILS

1020000000)1,8-61

1011000000)

1011000000)

DESCRIPTION

D) S1ANDARD 4-POLE RELAYS :-

BASE - FINDER 1YPE 94.04.0 (Block)

RELAY - FINDER 55.34.9.024.0.0940

6~.'34-,q ,o2.H. cdllf
E) SINGLE POLE RELAYS :-

LUlZ - TYPE RE 7-2312 DC 24V (Order No. 760022)

C) 4-POL[ GUIDED CONlAC1 RELAYS :-

8ASE - OMRON 1YPE P7SA-1 OF-NO

RELAY - OMRON G7SA-3A1B'~

PILZ 1YPE PNOZ s2 (Ordor No. 750 102)

B) EXPANSION RELAYS:- /'

PILZ 1YPE PNOZ s l (Order No. 750 111)

A) SAFE1Y RELAYS :-

NOTES

VIEW ON ARROW A-A

RELAY No. 1YPE

R084 ~ flNOER 4-POLE
R085 ......fiNDER 4 -POLE

R086 1/fINDER 4-POLE
[/

R124 ,/ PILZ PNOZ.Z
R124A ........ PILZ PNOZ.,1

V
R250V PILZ PNOZ.2

R330 V PILZ PNOZ.2
R41D V PILZ PNOZs2

/"

R283V OMRON 4-POLE

R296 l "j)f;1RON 4-POLE

R299 \... JINDER 4-POLE
R304 \. [Jl>IDER 4-POLE
R306 ~ LUTZ I-POLE

./
R363 \ VllMRON 4-POLE
R376 t OMRON 4-POLE

R379 f.J.tIDER4-POLE
R384 J:JNDER 4-PDLE
RJ86 _ LUTZ I-POLE

.,-
R443 v _,cMRON 4-POLE
R456 _,. OMRON 4-POLE

R459 fiNDER 4-POLE
R464 fiNDER 4-POLE
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NOTES
1) LED INDICATORS nrrto WITH INTERNAL DIODES

lAST NUMBERuSED: 002
SPARETO : 020

LAMP SUPPLY
DAISYCHAIN TO

SWITCHINPUTS rOR
ALL INDICATORlAMPS

TO LINE 121

l).MP OV
OAJSYCHAIN TO

COMMON TERMINALON
ALL INDICATORLAMPS

TO lIN( 121

DAISYCtWN TO T[ST
TERMINALON All
INDICATORLAMPS

TO LINE 121

rROM LINE~1
LAMP TEST

081

SPARE
SEE LINE IIXX

TA.NK561 IklPORT VALVEsoy
S(( lIl1( 258

TANK 5601 OPCS loelC
SEE LINe 281

TANK 560\ SIS lOCIC
SEE LINE .121

TANK 564 IMPORTVALVe SOV
SECLINEJJ8

TANK 56' srcs ieee
SEE LINe 361

TANK 568 SIS lOGIC
SEE LINE 401

TANK 56B IMPORT VALVE SOY
SEE LlN( 418

TANK 568 BPCS lOGIC
S(E LINE 4011

DC POWER DISTRIBUTION

r )-c>----~.-<
r----~~~--_.~~

.3 Core I F-I-,,<),.Jd::h::===-==-
L~~ __ ~ ~~

ISOLATOR

001

GENERAL ISOLATORS & TERMINALS RELAYS & TIMERS CONTACTORS & OVERLOAOS SWITCHES R[LAYl(RUINAl NUUO[Rlt~C
APPUCAOl[ ON 1I11S DRAWING

~
ACTtv'AT(O ® o VOLTM(1ER l2D T(RM"W. ........

B !L9 a-Lo o-ro !L9 o--u 'Ttle KcY
1IS

VAl\'[ lAMP o-tO ISOLATOR 1 , J opeNS ON RISING opeNS ON RISllleuORLtAuY OPEN INStA.Nl OPEN OWW(O orr NORlAAtlY OP[U NORMAllY ccoscc 00 OPERAT[O 0......£' NORMAJ.LY OP!II o-ro o-ro~rus[w .. <Y-D • I , PReSSURe 1(~P(RA1UR[

-eJ
R[LAY O(l).Y[O CLOS(O (N/C) -09 I 10-SHOURS o--u CLOSES ON RISING

,~
RUNMOtR ruste swncu ~ -D- oL STOPlOCK 0-0 ~~r~t;;s~~[N-O1¢:O- ~ Closes ON RISING

~SOLENOID BEACON I§!!) ~~~~,1l~NI( o~ (NO-LOAD) EEl NORMAllY CLOSCD Q...LQ 2.J....Q w.c~4rHC '11[RMAl PUSHBlITlON PRessuRe 1[UPCRA1UR[VAl\'[ OV(RLOAO -0: 100-o AJ,IM(l(R rUS[O SWOtH 0 mSl.\N1 CLose O[LAY(D ON OV(RLOAD R[l).Y R(LAV o-ro opeNS ON o-ro OPENS ON
E!!1 rif:~:CC~~:NK=e (Oil-LOAD) 111.1(0 RCLAY <>--0 O[l).Y(O OP(N (N/O) a.I.o PUS1I01l110N 0--0 NORUAll Y ClOS{O , I ,

RISINGL[Vel INCRCASIlHi flOWB STOP swnCIl comAC'
""'\...A.A..r OOUBLE WOUND ~ SOUNDER rusto swncu ····09····· UCCHA."ICAl LtUlll rosmON@rREOU(NCY

- )- PLue .....0 SOCKn
0 0

~~U~~BRrAI<)
CIWlCeOVCR ItnCRlOCK _a_ pusuOunON cr'O :!~~~~~"ClOS(O TYPICAL ~ CLOSESON Y Closes ou

..../"'V'"V"'\ TRANsrOR).IER M£1(R -E3- comACT CO"'AC10R o 0 STAAT J CIRCUIT RISItiC uvu, INCRCASINGnow

LEGEND OF GRAPHICAL SYMBOLS (ALL CONTACTS SHOWN INTHE DE·ENERGISED STATE)
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LOGIC ORAWING 2 : ESO

CHK'ORev
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IMM1NGHAMSTORAG£:Co. - EAST TERMINAl.DESCRIPTION

I$SU[O rOR TENDER

DRNNUTES
1) LEO INDICATORS FITTED WITH INTERNAL DIDOES

LASTNUMB(R USED : lUll(
SPARE TO : 070

lAST NUMBER USED : )jIlX
SPARETO ; 040

LAST NUMBERUSED : 023
SPARE TO : 030

SEC LINE 419IMPORTVALVE

SEC liNe 339SEE LINE 339XV56401 IMPORTVALVE

S[[ lIN[ 2~9stt UNe 2~9X'r.J6101 IMPORTVAlVE

REMOv( LINK
rOR REMOTE

R[S[l

lAMP COMMON
TO LINE 261

LAMP T£ST TO
LINE 281

LAMP SUPPLY
TO LINE 281

LAMP SUPPLY
rROM UNE

096

LEGEND OF GRAPHICALSVMBOlS (ALL CONTACTS SHOWN INTtIE DE·ENERGISEDSTATE)

GENERAl. ISOLATORS 6 TERMINALS RELAVS6 TIMERS CONTACTORS 6 OVllRLOAOB SWITCHES R(LAY TeRMINALNUMO(RING

~(K[y
APPUCAOl( ON TIllS DRAWING

~
ACTIVATtO 0 o VOlTl.4(1[R CilllCRU" .... .......

8 !L...Q u-I-o o-ro o 0 cr-o liSlAMP <>19VALVE ISOLATOR NORlAAllY OPO' INSTANTOPCN DCV.Y(D orr NORMAlLVOP[N NORIMlLY CLOSeD o 0 OP(RA'CO ~ NOHUAtLYopeN , 2 3 oro OpeNS ON RISING or> OP[~IS ON RISINC
~ rust UNK 0--""0 "CLAY

, , , PResSuRe 1[UpeRATURe-[J- @HOURS o-u D[V.YCO CLOS[O (N/e) -o¢, '0-
~~

RUN l.4(leR rusto swncu J1I"- 0 Ba STOPLOCK 0-0 ~~;-,g~s~:;c"-0:9:0- ~ Closes 0" RISING ~ Closes ON RISING

)
SOL(NOID BEACON I§!!I ~~~;~L~NK ~ (NO-leAD) EE1 NORIAAUY CLOSED 2.D1 Q...LQ I<ACNClI<: TIi[RIAAl PUSUOUllON PRESSURe ~ T(L.IP[RATUR(VAlve OY[RlOAOo ""M[l[R rosro swnCtt 0 INSTMO Clost DELAYeDON oveRLOAD R[lAY RCLAY -0, '00-

or' OPENS ON o-ro opeNS ON
E!!l ~f:c~~c~nUNK =e (ON-LOAD) moleo RELAY ""b DCLAyeDOP[U (N/O) aIo PUSIIOVllON o-u 'lORUAllY CLOS£D ' , , RISINGuvn INCRCASINGflOWB STOP SWIlCU comACl

""'\..A.A...I" DOUBLEWOUNO ~SOUNO(R rosro swnCH •••• .q.•••• M[CUAWCAL I.IULll PosnlON
- )- PLue AND SOCKCl 0 0

~~U~~BR(Aj()
CIW4G[OVCR INlCRlOCK ___o_ PlJ$HBUllOtl 0-"0 ~~~~~~~NClOS(D lYPlCAl ~ ClOS[S ON

~
CLOS[S ON_;=::;=::;=:.._ lRANsrORMeR ~ CONTACT CQNlACTOR o 0 START 3 CIRCUIl RISltlC l(V(l INCRCASINCrlOw

@ P & J Design Lid
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/'.. 0) DRAWING RE-ARRANGED TO SPLIT SIS & SPCS LOGIC.
~ b) EXPORT VALVE REMOVED2) VALVE LIMIT SWITCHES SHOWN WITH VALVE IN CLOSED POSITION.

IMMINGHAIotSTORAGECo. - EAST TERMINALPVI",DESCRIPTIONAPP'DCHK'OORNDAT£ ByREV
No.4 SWrTCHROOMTANKOVERfiLL SIS PANEL

LOGIC DRAWING3 : TANK 561

3) REMOVABLE WIRE LINK. LINK REMOVED IF BPCS ACTION REOUIRED. LINK REFInED FOR SIS TESTING.

IF Nor SICNED THIS DOCUMENT IS UNCONTROLLED

Nv.ES
1) LED INDICATORS FinED WITH INTERNAL DIODES.

lAST NUMBER USED : 113
SPARE 10 : 1JO

LAST NUMBER USEO : 080
SPARE TO ; 090

l
2 1 V'"'\ ' °i

8
~'h ~ ""~)t;

~ 1; .w,
LAMP SUPPLY LAMP rtsr TO LAMP COMIrAON -.'
TO LINE 36t LINE J6t TO LINE 361

PILZ
PNOZ 32

LS56101

rROM LINe
on241

TANK 561 - SIS LOGIC

OMRON CS?A-lA10 R(lAY
CONNeCTION DETAILS

nNoeR 04-POL[ R(lAY
CONNeCTION DCTAILS

SOLENOID
VALVE

RtLAY TeRMINAL NuUueRING
APPUCAOlC ON turs ORAWING

CONTACTORS 3 oVERLOADS SWITCHES

!L...2 o-u r-. 115..::QI K(YNORMAl.LY OPtN NORIMUY ccosco o 0 OPERATeD 0.....!2 NORIMlLY OPCN I 2 J o-;ro OP(NS ON RISt~lC o-ro OPENS ON RISIt.C
, I' PRCSSuNE T(UP(RA1UnC

--'1r\.. -0 <>--0 ~~~~~t6s~g(N-o¢ I 10-
~ CLOSes 0", RtSINe 0...,,-!1 Closes ON RISINGHICRMAl as:o STOPlOCK -O1~):O-MAGN[TIC PUSBOunON PRCSSURE lCUP[RA1URC

O\ItRlOAO R[lAY OV(RlOl.O -o: I ¢o- "RCVlY oIo PUSliDunON 0-0 NORIMlLY CLOSED • I. ~ OP(NS ON o-ro OPENS ON

B STOP SWOC!I CONTIICt RrslNGu:vn INCR[A5tNC now
..... .I}-.... ~ M(CtWltCAl MULTI POSITIONINTeRLOCK -D- pusuuunON 0-"0 ~~~~~~"CLOSCO TYPICAL ~ CLOSes ON y Ct.OSt:S ON

CON1AC10R 0 o STARl .) CIRCUfl RISING Level INCR[ASINC now

RELAYS & TIMERS

8 Q._Q ~ "T"
NORMAllY OpeN INSTANT OPEN OCVlYCO orrRCU\Y OCVlVCOCLOSCO (N/C)0-0

EEl NORMAllY ccosco QJ_Q 2.J_Q
0 INSTANT CLose O[lAYCO ON

111.([0 RCLAY ~ OCLAYED OPEN ("/0)

CHANCeOVeR
CONTACT

GENERAL

)
~ SOUNDER

LEGEND OF GRAPHICAL SYMBOLS (ALL CONTACTS SHOWN IN THE DE ENERGISEO STATE)

ISOLATORS 3 TERMINALS

[]EJ TERMINAL .......o-ro ISOLATOR
~ rusc liNK <Y'"O

~ ~~~~~L~NK O~
rusto SWITCII
(NO-LOAD)

Em 6fsRc~~~C,,;n~NK~ rUSED SWITCIi
(ON-LOAD)

a 0
ruste SWITCII

- )- PLUG AND SOCKeT -EE3-- !~u~~~O DREM)

0VOlllrAETER

ra::6\ HOuRS'e' RUN METER

@AMMET£R

fu"::\ fREQUENCYv...:::J METER

ACTIVATEC
VA.LVE
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lAST NUMBER USED : 173
SPARE TO : 190

LAMP TEST TO
LINE 441

LAMP COMMON
TO liNe 441

LAMP SUPPLY
TO LINE 441

Noo

rROM UNe
D~7

TANK 564 - SPCS LOGIC ~ -~-_.E~------...r-::::-=-~==:""'(lCXJ{J?fSS1 4-L'
LAMP SUPPLY LAMP rtst V\UP COMIAON
rRO"" LINe fRO)'! LINe rnOM liNe

J20 J20 nD

lAST NUMBER USEO : HO
SPARE TO : 150

PllZ
PNOZ 52

AUXILIARY CONTACTS

321

CONTACTORS &OVERLOADS SWITCHES RELAY TeRMINAL NUJ,tOCRING

'U' liS
APPUCAOLCON TItIS DRAWING

!L..2 a--o I!: KEYNOAW\lLY OPCN NORIMUY CLOSCD ~ II0RMALLY OPEII ' 2 J -r= OPENS ON RISING o-ro OPENS ON RISINGo 0 OPERA1[O , , I PReSSURE TEMPERATURe

-'"'"'- -0 o-D ~~~~t~s~~CN
-oo I '0- cioscs O~J RISING ")-Q CLOses ON RISINGTHCRMAl aL SlOPlOCK -019:0- ""2;-Qw.GNClIC PUSllOUTTON PRESSURE 1E"P(RA1URE

OV(RLOAD RClAY OV(RL()Al) -0: '00-R[LAY oIo PUStlBUnDII 0-0 NORMAllY ClOSCO It, ~ opeNS ON o-ro DPENSON

B SlOP SWRCH CONlAoC' RISING uvn INCR£,ASING rlQW
~---.Q--.-. U[CltANICAl LeUll! POSIlK)N

INT[RLOCK -0- pUSHBUnON 0--0 NORMAllY ciosto lYPlCAL ~ CLOStS ON ~ CLOSESONCONIACTOR o 0 STAAl nuo opeN J cmcun RISltiC uvn, INCR[A5tNC flOW

GENERAL ISOLATORS & TERMINALS RELAYS & TIMERS

~
ACTIVATE 0 LAMP 0VOlTME1ER @] l[RMINAl

~ E1 Q.._Q a-Lo "1"VALVE ISOLATOR NORI.V.LLYOPEN
§) rUSE UNK INSTANl OPCN OHAYCO orr

-[1 §HOURS
R(LAY DElAYED CLOSED ("/C)

I~

RUN M(lER rUSEn SWITCH c:r-u
SOLENOID

~ ~~~C:~L~NK o~ NORMALLY CLOSCD

) VALVE BEA.CON (ND-lOAO) EEJ Q.j_Q QJ...Q
0AMMElER rusro SWITCH 0 INSTAm Close O(LAYCO ON

Em 6fsRc~~~c~nt:NKo~ (DN-lOAO) 11M[O RCLAY ~ OCLAY(O OPEN (N/D)

~~~iio ~ SOUNDER <§) rR(OUENCY rusro swnCH
- }- PlUC AND SDCKET 0 0

fg~u~~~D BRW)
CHANGeOVERt.4ty[R -EEl- CONTACT

TANK 564 - SIS LOGIC

LEGEND OF GRAPHICAL SYMBOLS (ALL CONTACTS SHOWN IN TI'IE OE·ENERGISED STATE)
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3) REMOVABLE WIRE LINK. LINK REMOVED IF BPCS ACTION REOUIRED. LINK REnnED fOR SIS TESTING.

2) VALVE LIMIT SWITCHES SHOWN WITH VALVE IN CLOSED POSITION. @ P & J Design Lui
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to.. 0) DRAWING RE-ARRANGED TO SPLIT SIS &
~ b) EXPORT VALVE REMOVED

TIlLE No.4 SWrTCHROOMTANK OVERFILLSIS PANEL
LOGIC ORA'NlNC5 : TANK 568

DRNRev OESCRIPTION

A 16/12/13 P.P. P.P. rssoro rOR TENDER

DATE BY CHK'O APP'ONOTES
1) LED INDICATORS FInED WITH INTERNAL DIODES.

IMIdINGHAMSTORACECo. - EASTTERMINAl.PU'NT
IF NOT SIGN£O THIS DOCUMENT IS UNCONTROllED

lAST NUMBER USED : 200
SPARE TO : 210

lAST NUMBERUSEO : 233
SPARCTO : 250

~ 8 1; 2 1~-\l't11 ., \ U,

LAIdP SUPPLY LAMP 1ES1 10 LAMP COMMON
TO LINE 521 LINE S21 TO liNt 521 / /,:/.)

PIL2
PN02 52

AUXILIARYCONTACTS

--__-1--
sec liNes 402 10 413

rOR rUll SWiTCIi
CONN(C1IQNS

t-J <)J h-T'7. 0{) IAI fp.,'1
-10 -rb ~dt----.-ze;.-,s1 (....,c..,

e
~ ~
t---~~~~~~~~~~::~~~[~~O~V~IO~~~ __ ------------------------ -1

441

LAMPT[ST
rROM liNt

320

LAMP SUPPLY
rRat.! lIN[

320

LAMP COMMON
rROU UNC

320

:rANK..568- SPCS LOGIC -...r "v
TANK 568 - SIS LOGIC

y-~
D~8

DLIRON C57A-;),\10 R[I.).Y
CONN(C110t~onors

fiNDeR 4-POL[ ReLAY
CONN[Cll()N ()[lAJLS

LleCIW~ICAl
tN1[RLOCKB

CON1AClOR

lIlCRW,L
Ovt:RLOAD
ReLAY

-'"0"\...
IMCNCTIC

OV(Rl.OAO RCLAY

opeNS Ot~ RISING
l[LlP[RA1URC
CLOSes ON RISINC
1euPCRA1UR(

opeNS ON
INCR£ASINC rlOW

CLOS(SON
INCReASING now

OP(U$ ON RlSltJO
PReSSURe
CLOSes Ot4 RISlt4C
PREssuRt

OP[t'S ON
RlSlttC l(V[L

CLOSes Otl
RrsttK; lMl

2__E o+v
NORlrMll Y OPtN NORIAALlY CLOSED

us
I , J
• I ,

-o¢ I 10-

-019:0--0: I QO-
, I ,

swocu COtllACl
l.4ULll POSIlION

lYPICAl
J CIRCun

0VOllUrt£R

r.::6\ HOURS
\c.yRUN "'[lER

0AM"mR
fu':'\ FREOUENCY
\[.:;J METER

J5? K[Yo 0 OP("1(D ~ NORIMlLYOPeN

cS:o ~~~~~ON 0-0 ~~~~t~~~["
oIo ~~~mvno., 0-0 NORlAAllY ciosre

n ~~,0unON 0-"0 ~~~~~~NCLOS(D

R[lAY 1[RMINAl NUMOCRtNC
APPUCAOl[ ON THIS DRAWING

CONTACTORS & OVERLOADS SWITCljESISOLATORS & TERMINALS RELAYS & TIMERS

[2!J 1CRMINAl ;;::ro 8 !L.Q a-l-o o-roISOLATOR NORw.tLYOPtN INStANl OPEN DU"YCD orr~ ruse LINK ~ R[LAY D(U'YCDCLOS(D (N/C)
rusco SWfTCll 0--0

~ ~~~~~l~INK o~ (NO-LOAD)
~

NORlMllY cresco e..u 2..LQ
rusto swnCH 0 INSTAHlClose DCLAyeDON

E!!I ~fsRc~~\c'~n~NK o~ (ON-LOAD) TIMEDR(LAY ""'b OCLAY£O OprN (N/O)
rusto swnCt!
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GENERAL
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This document provides an overview and summery report to ensure that the Safety
Instrument System Life Cycle complies with the requirements of the standard BS EN 61511.

2 INTRODUCTION

This document will be revised with any additions to or removals from the SIS throughout
the operational lifecycle of the system.

Rev Description
A SI483 SIS Restructuring Project Original Issue
--

- -

1 REVISION HISTORY
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Modification Lifecycle Phases
Management of change
Stage 5 Function Safety Assessment
(Testing phases to be allocated at Stage 5 FSA as required)

Operation and Maintenance Lifecycle Phases
Document Verification
Hardware Verification
Shutdown Conditions Proof Testing
Process Conditions Proof Testing
Preventative Maintenance
Equipment Failure Proof Testing
Fault Reporting
Functional Safety Meetings I Reviews IFaults and Activations
Stage 4 Function Safety Assessment

Lifecycle
System performance data is collected to analyse and review the performance of the system
and components against the criteria used for design.
The correct documenting of system testing provides historical system performance data in
order that testing frequencies and procedures can be reviewed as required.
The system is owned by ISCo. The lifecycle is the responsibility of the system owners.

Brief System Description
IME-SIS2 under test is to prevent the overfill of storage tanks 561, 564 & 568 when on
import duty. The system is classified as SIL2.
Full system description in documentation reference SI277001_RPT _ IME-SISI Safety
Instrument System and Piping & Instrument Diagrams _ IME-K-0028 _ Tank 561, IME-K-
0052 _ Tank 564 & IME-K-0050 _ Tank 568.

Audience
This document has been produced for use by competent persons knowledgeable in testing
Safety Instrument Systems,

BS EN 61511 Clause 16
BS EN 61511 Clause 17

Lifecycle Stages
Operation and Maintenance -
Modification

Immingham Storage Co Ltd
ISCo East Terminal
Tanks 561, 564& 568
N04 East Storage Tank Overfill Protection
IME-SISI
TK561-SIFl, TK564-SIFI & TK568-SIFI
2

Client I Company
Location I Facility
Plant Unit
Service
SIS Tag No
SIF's Tag No's
SIL

3 SCOPE
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Risk Assessment and Method StatementRAMS

Permit to WorkPTW

ScheduleSCH

Piping & Instrument DiagramP&ID

Supervisory Control and Data Acquisition (Visual display screen)SCADA

Probability of Failing on DemandPFD

Mean Time To RepairMTTR

Mean Time Between FailuresMTBF

SIS made up of N independent channels, which are so connected, that
any two of the channels are required to perform the correct safety
instrumented function

200N

SIS made up ofN independent channels, which are so connected, that
any single channel is sufficient to perform the correct safety
instrumented function

looN

Safety Instrument System - A SIS comprises of sensors, logic solvers
and final elements

SIS

Safety integrity level - A numerical number, 1 to 4 stipulating the
level of integrity the system shall perform to, I being the lowest 4 the
highest

SIL

Safety Instrumented Function - A function with a specified safety
integrity level which is necessary to achieve functional safety

SIF

Part of the SIS which measures the process conditionSensor

A mechanism that reduces risk by control, prevention or mitigationProtection Layer

Periodic testing to detect failures in a safety instrumented systemProof Test

Part of the SIS that performs one or more logic functions, e.g. safety
relay, trip amplifier

Logic Solver

Basic Process Control SystemBPCS

The following definitions and abbreviations apply to this document.

4 DEFINITIONS AND ABBREVIATIONS

Immingham Storage Co Ltd - Immingham East Terminal
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• a method of SIS initiation should be adopted which adequately establishes that the
SIS would operate under operating conditions;

• where reasonably practicable, SIS initiation should be via manipulation of the
process variable using process fluids. The provision of facilities for achieving this
should be considered during design of SIS;

• the initiation of SIS should not involve placing the process in a state where failure of
the SIS under test could lead to a hazardous situation;

• SIS should be prooftested as found rather than being disturbed, thereby reducing the
potential for unrealistic tests, loss of as found system failure data and introduction of
faults on system reinstatement.

Based on the research, the following recommendations are made:

The following is an extraction from the report 428/2002, Section 4.2.4 Conclusions and
Recommendations:

Proof testing of safety instrumented systems in the onshore chemical/specialist industry _
HSE_tech_gen_48 and Principles for proof testing of safety instrumented systems in the
chemical industry. Contract Research Report - 428/2002. Prepared by ABB Ltd. for the
Health and Safety Executive.

Testing will be carried out in accordance with the following guidance:-

The purpose of the this proof testing is to reveal dangerous undetected failures and confirm
the correct operation of known safe detected failures so that, if necessary, the SIS can be
restored to its designed functionality. During normal operation, components of the SIS are
subject to the possibility of random hardware failures. These failures may be safe failures
that could lead to spurious trips or dangerous failures that may prevent the SIS operating
correctly when required. Dangerous failures may not be revealed and therefore there may be
no indication that these failures exist. The failure modes of all components cannot be fully
accounted for therefore these can only be confidently revelled by carrying out a full end to
end proof test by simulating the process conditions as closely as possible. Detected failure
diagnostics not functioning correctly could result in the system not being available to
operations when there is a process requirement.

BS EN 61511-1:2004 Clause 3.2.58 - Proof testing is a test performed to reveal undetected
faults in a safety instrumented system (SIS) so that, if necessary, the SIS can be restored to
its designed functionality. By revealing all undetected faults, the PPD is effectively 'reset'
back to the designed value.

5.1 Proof Testing

5 LIFE CYCLE PHASE _ STAGE 4

Immingham Storage Co Ltd - Immingham East Terminal
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BS EN 61511-1:2004 Clause 5.2.6.2.2 -Management of modification procedures shall be in
place to initiate, document, review, implement and approve changes to the safety
instrumented system other than replacement in kind (i.e. like for like).

Functional test of SIS failure modes whilst the process is not active. Testing initiated
following like for like component replacement or as scheduled following as found shutdown
or process conditions proof testing. Failure mode system diagnostics tested at this phase.

5.2 Equipment Failure Proof Testing

Functional test of the SIS whilst the process is active. e.g Process is allowed to reach the trip
point activating SIF to bring the process to a safe state.

5.1.4 Process Conditions Proof Testing

Functional test of the system whilst the process is not active, e.g no flow thought final
element valves, process not taken to trip point. Test switches and lor process simulation to
use to complete test, this is a partial test only and may not reveal all undetected faults.
System diagnostics are tested at this phase.

5.1.3 Shutdown Conditions Proof Testing

Check to verify no unauthorised modifications have been carried out and verify physical
condition and fitness for purpose.

5.1.2 Hardware Verification

Check of documentation to verify correct documentation used for testing and identify
modifications to the system since the last testing phase.

5.1.1 Document Verification

In the testing procedures we have followed these recommendation as far as possible.
Trip Initiation
The methods of initiating SIS are many and varied but whatever the method it must provide
adequate confidence that the SIS would be initiated if required under operating conditions. A
distinction must be drawn between manipulation of the process variable and manipulation of
the process. Manipulation of the process variable without driving the process into a
potentially hazardous situation should be achieved where reasonably practicable.
Manipulation of the process may be necessary to provide a realistic test of functionality but
this must be accompanied by a risk assessment to ensure that the probability of achieving an
unsafe state remains acceptably low. Equally, any departure from realistic operating
conditions during proof testing must be accounted for within the safety integrity assessment
of the SIS.
It is not considered that testing of the level switches by raising the levels in the tanks will be
routinely carried out. It is recommended however, that during hydrostatic testing or
insurance inspections on each tank, the water level be taken up to and beyond the high level
switch to prove operation of the switch in-situ. This test to be documented in accordance
with the testing procedures.

Immingham Storage Co Ltd - Immingham East Terminal
IME-SISI - Safety Instrument System Operation, Maintenance and Modification Lifecycle
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It is the responsibility of the system keeper to report any defects of SIL rated equipment to
the manufacturer. The system keeper is also responsible for maintaining the life cycle
documentation relating to this procedure.

The system is owned by ISCo (System Keeper). The testing and acceptance is the
responsibility of the system owners. The testing is to be performed by a competent
technician appointed by the system keeper. It is the responsibility of ISCo to make the tanks
available for testing. ISCo is responsible for the issuing, accepting and signing off of
"Permits to Work" under their current health and safety procedures. ISCo is responsible for
initiating testing prior to and following maintenance.

7 RESPONSIBILITIES

Stage 5 Modification - Function Safety Assessment to be carried out prior to any system
modification, testing phases to be allocated at Stage 5 FSA as required.

6.1 Stage 5 Modification Functional Safety Assessment

6 LIFE CYCLE PHASE - STAGE 5

Stage 4 Operation and Maintenance - Function Safety Assessments to be carried out as
scheduled.

5.6 Stage 4 Operation and Maintenance Functional Safety Assessment

Reports require generating for any system activations or on detection of faults (safe failures).
Reports should include as a minimum : -
Operations report - What happened, when, process conditions, equipment identification.
Engineers report - Rectification actions, technical description of fault, tag no's.
Manufacturers report - Assessment on the failure of a piece of the vendors equipment.

5.5 Fault Reporting

A review should be carried following any genuine activation, spurious trip or on detection of
a system fault.

5.4 Functional Safety Meetings / Reviews / Faults and Activations

Preventative Maintenance required to keep the hardware operational and satisfy regulations.
No specific preventative maintenance activities identified.
Regulations - ATEX electrical inspections to be carried out in line with the terminals
schedule.

5.3 Preventative Maintenance

Immingham Storage Co Ltd - Immingham East Terminal
IME-SIS 1 - Safety Instrument System Operation, Maintenance and Modification Lifecycle
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7652o
O.OOE+OO

1.00E-03 J

Calculated System PFDbased on Imperfect Testing
6.00E-03

The Safe Fail Fraction of the Liquiphant level switch is 91%. Thus as a worst case, if all
dangerous undetected failures are not detected during the annual test, the proof test coverage
can be assumed as 91%. For this case, the following graph shows that the Pf'Dcalc for the
system remains acceptable (below 5 x 10-3) for at least 5 years.

N.B Testing required if any part of the system disturbed, replaced or maintained outside of
the above schedule.

~

Prior to 12 60 Following Following Authorised
Proof Monthly Monthly System System Modification
Testing Fault Activation

.

S1483017 RPT- ./ ./ ./Documentation Verification
SI483018 RPT- Test ./ ./Shutdown Switch
Conditions Proof Full Test ./ ./Testing
SI483021 RPT - Process ./Conditions Proof Testing
SI4830l9_RPT - Equipment ./Failure Proof Testing
SI483020_RPT - Preventative
Maintenance
Fault Reporting ./ ./
Stage 4 Functional Safety ./Assessment
Stage 5 Functional Safety ./Assessment
SI4830l5_RPT - Operation, ./ ./ ./ ./ ./ ./Maintenance and
Modification Lifecycle

8 SCHEDULING

lrnmingham Storage Co Ltd -Immingham East Terminal
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Admin (Pre Site Physical Works)

System Failure Proof Test Scheduled /
Report Preve ntatjve Maintenance Scheduled

~

Test Procedure No Report to system
Documentation Fail ocumentatlon Suitabl e KeeperSI483017_RPT
Verification

~

SI483017 RPT I--

~ ~
Pass Yes

Ph' sical Works (On Site)

Test Procedure Fall
Report to system

Hardware No KeeperSI483018_RPT
Verificati on

~

SI483018 RPT f---+
~ ~

Pass Yes

Test Procedure Safe to Continue
Report to system

As Found Fail No KeeperSI483018_RPT
Functional Testing Test / Fault '

~
-

~

~Pass Yes

Lf-.

"Test Procedure Preventatlve
Report to system

SI483019_RPT Maintenance / Fail Safe to Continue No Keeper

51483020 RPT Failure Testing Test / Fault SI483019_RPT r-----
~

~

51483020 RPT
Scheduled

~
Pass/ NotScheduled Yes

-.
Test Procedure
SI483019_RPT Disturbed As teft
51483020 RPT Functional Test

~

Admin
Report to system

Report Keeper
SI483015_RPT Ufecycle SI483015 RPT

~ ~

Proof Testing Flowchart
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This document provides a procedure for documentation verification to ensure that the Safety
Instrument System Life Cycle complies with the requirements of the standard BS EN 61511.

2 INTRODUCTION

This document will be revised with any additions to or removals from IME-SIS 1 throughout
the operationallifecycle of the system.

A
Description
Original Issue _

Rev

1 REVISION HISTORY

Immingham Storage Co Ltd _ Immingham East Terminal
IMI:;-SIS 1- Safetv lnstrurnent System Dccumenuuion Verification Procedure
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All faults should be reported to the system keeper. If further work is required the system
keeper will initiate it.

Detailed in this report are the methods of test for documentation associated with IME-SIS1.
The results of these tests will be recorded in this report, historical data will be recorded and
approved as satisfactory in report reference SI483015 RPT - IME-SIS1 Operation,
Maintenance and Modification Lifecycle.

Procedure
This procedure outlines the necessary steps required to verify the correct documentation
used for testing and identify modifications to the system since the last testing phase.

Brief System Description
IME-SIS1 under test is to prevent the overfill of storage tanks 561, 564 & 568 when on
import duty, The system is, classified as SIL2.
Full system description in documentation reference SI277001_RPT - IME-SIS1 Safety
Instrument System and Piping & Instrument Diagrams - IME-K-0028 - Tank 561, IME-K-
0052 - Tank 564& 1M1-K,,0050- Tank 568.

Audience
This document has been produced for use by competent persons knowledgeable in testing
Safety Instrumented Systems.

BS EN 61511 Clause 16
Lifecycle Stages
Operation and Maintenance -

Immingham Storage Co Ltd
ISCo East Terminal
Tanks 561, 564& 568
N04 East Storage Tank Overfill Protection
IME-SISI
TK561-SIF1, TK564-SIFI & TK568-SIFI
2

Client / Company
Location / Facility
Plant Unit
Service
SIS Tag No
SIF's Tag No's
SIL

3 SCOPE
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Permit to WorkPTW

ScheduleSCH

Piping & Instrument DiagramP&ID

Supervisory Control and Data Acquisition (Visual display screen)SCADA

Probability of Failing on DemandPFD

Mean Time To RepairMTTR

Mean Time Between FailuresMTBF

SIS made up of N independent channels, which are so connected, that
any two of the channels are required to perform the correct safety
instrumented function

200N

SIS made up of N independent channels, which are so connected, that
any single channel is sufficient to perform the correct safety
instrumented function

looN

Safety Instrument System - A SIS comprises of sensors, logic solvers
and final elements

SIS

Safety integrity level - A numerical number, I to 4 stipulating the
level of integrity the system shall perform to, I being the lowest 4 the
highest

SIL

Safety Instrumented Function - A function with a specified safety
integrity level which is necessary to achieve functional safety

SIF

Part of the SIS which measures the process conditionSensor

A mechanism that reduces risk by control, prevention or mitigationProtection Layer

Periodic testing to detect failures in a safety instrumented systemProof Test

Part of the SIS that performs one or more logic functions, e.g. safety
relay, trip amplifier

Logic Solver

Basic Process Control SystemBPCS

The following definitions and abbreviations apply to this document.

4 DEFINITIONS AND ABBREVIATIONS
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A controlled copy of this procedure will be used to carry out the testing and will form part of
the lifecycle testing documentation.
Controlled copies of all documentation required for testing to be attached.

Controlled copies of the following documentation will be required :-
SI483015_RPT - IME-SIS1Operation, Maintenance and Modification Lifecycle
SI483001_REG - IME-SISI Report Register
SI483002_REG - IME-SIS1 Instrument Specification Register
SI483003_REG - IME-SISI Drawing Register
SI483004_REG - IME-SIS1 Calculation Register

5 PREPARATION

Immingham Storage Co Ltd -Immingham East Terminal
IME-SIS I _ Safetv lnsirumcntSvstcm Documentation Verification Procedure
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Purpose of Test

Pre physical on site testing check of documentation to verify correct documentation to be used for testing and
identify modifications to the system since last testing phase.
Incorrect or updated documentation may lead to incomplete testing or undesirable effects on other

-
site systems and terminal operation.
Controlled Copy Documentation Required

SI483015_RPT - IME-SIS1Operation, Maintenance and Modification Lifecycle
SI483001_REG - IME-SISI Report Register
SI483002_REG - IME-SISI Instrument Specification Register
SI483003_REG - IME-SISI Drawing Register
SI483004 REG - IME-SIS1Calculation Register

Pass (-.1')
Step Method of Test Acceptance Criteria Fail (x)

Initial
Compare system documentation to
registers. Documentation available and auditable. ~Highlight documentation checked on Documentation revisions reflect installed

6.1 controlled copy of registers. system. "'- -;J;O_Review changes since last testing phase Comment any issues in section 6.2 andas documented in SI483015 RPT- review I rectify prior to starting site worksIME-SIS1Operation, Maintenance and
Modification Lifecycle.

6.2 Comments/Defects/ Remedial Actions _ Report ALL t~ystem Keeper

SJ~&-~~7 "-A.~ R:ul &....-()S ~~

Tested by Position Qualification r~~.' I,
Date

c:: ~~ )t--S, ~c,- r:CsI\ ~~ Fs\ :tR j/L-~Ir::rh 4-
System Keeper Acknowledgement - ' •

(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate
terminal procedures for rectjfication works and/or isolation ofplant as re quired)

Accepted by Position Qualification Sign Date

6 DOCUMENTA TION VERIFICATION

Immingham Storage Co Ltd -Immingham East Terminal
IME-SIS I - Safety Instrument System Documentation Verification Procedure

http://co.uk/
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Layers of Protection Analysis
Gasoline Tank Overfill Protection S.I.S System
Safety Requirement Specification
Stage 3 Function Safety Assessment
Stage 3 Function Safety Assessment
Safety Compliance Document
Management of Functional Safety
SIS Restructuring Modification Report
IME-SIS1RAMS
IME-SIS1Operation, Maintenance and Modification Lifecycle
IME-SIS1Documentation Verification Procedure
IME-SIS1 Shutdown Conditions Proof Testing Procedure
IME-SIS1 Equipment Failure Proof Testing Procedure
IME-SIS1Preventative Maintenance Procedure

SI057001 RPT
S1277001 RPli
S1277010 RPT
S1277014 RPT
S1277016 RPT
SI277101 RPT
S1277102 RPT
SI483001 RPT
SI483012 RPT
1483015 RPT

SI483017 RPT
SI483018 RP
S14830l~ RPT
S'1483d]p~ln:;
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This document provides a procedure for shutdown condition functional proof testing to
ensure that the Safety Instrument System Life Cycle complies with the requirements of the
standard BS EN 61511.

2 INTRODUCTION

This document will be revised with any additions to or removals from IME-SIS1 throughout
the operationallifecycle of the system.

Rev Description
A Original Issue -- _ __
- -- -

- -- -- - ------

- -- -- -

1 REVISION HISTORY

Immingham Storage Co Ltd - Immingham East Terminal
JMEcS IS1 - Safetv Instrument System Shutdown Conditions IJm!).i'Teslillj! Procedure

http://www.pidesign.co.uk/
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All faults should be reported to the system keeper, with minor repairs carried out if
practicable. If further maintenance work is required the system keeper will initiate it.

This report details shutdown condition testing whilst no transfer to the tanks is in operation.

The results of these tests will be recorded in this report, historical data will be recorded and
approved as satisfactory in report reference SI4830 15_RPT - IME-SIS 1 Operation,
Maintenance and Modification Lifecycle.

Detailed in this report are the methods of test for each SIF.

Procedure
This procedure outlines the necessary steps required to verify the correct equipment is
installed, the physical condition of the installed equipment and the functional operation
performs the SIF's as designed.

Brief System Description
IME-SIS 1 under test is to prevent the overfill of storage tanks 561, 564 & 568 when on
import duty. The system is classified as SIL2.
Full system description in documentation reference SI277001_RPT _ IME-SISI Safety
Instrument System and Piping & Instrument Diagrams _ IME-K-0028 _ Tank 561, IME-K-
0052 _ Tank 564 & IME-K-0050 _ Tank 568.

Audience
This document has been produced for use by competent persons knowledgeable in testing
Safety Instrumented Systems.

BS EN 61511 Clause 16
Lifecycle Stages
Operation and Maintenance -

Immingham Storage Co Ltd
ISCo East Terminal
Tanks 561, 564 & 568
N04 East Storage Tank Overfill Protection
IME-SISI
TK561-SIF1, TK564-SIFI & TK568-SIFI
2

3 SCOPE
Client I Company
Location I Facility
Plant Unit
Service
SIS Tag No
SIF's Tag No's
SIL

Immingham Storage Co Ltd - Immingham East Terminal
'IME-SI'S I - SMel)'Instrument SySb.lJllSbuldownCondutons proorT~~lil1g.Procedure

http://www.pidesign.co.uk/
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Risk Assessment and Method StatementRAMS

Permit to WorkPTW

ScheduleSCH

Piping & Instrument DiagramP&ID

Supervisory Control and Data Acquisition (Visual display screen)SCADA

Probability of Failing on DemandPFD

Mean Time To RepairMTTR

Mean Time Between FailuresMTBF

SIS made up of N independent channels, which are so connected, that
any two of the channels are required to perform the correct safety
instrumented function

200N

SIS made up ofN independent channels, which are so connected, that
any single channel is sufficient to perform the correct safety
instrumented function

looN

Safety Instrument System - A SIS comprises of sensors, logic solvers
and final elements

SIS

Safety integrity level - A numerical number, 1 to 4 stipulating the
level of integrity the system shall perform to, 1 being the lowest 4 the
highest

SIL

Safety Instrumented Function - A function with a specified safety
integrity level which is necessary to achieve functional safety

SIF

Part of the SIS which measures the process conditionSensor

A mechanism that reduces risk by control, prevention or mitigationProtection Layer

Periodic testing to detect failures in a safety instrumented systemProof Test

Part of the SIS that performs one or more logic functions, e.g. safety
relay, trip amplifier

Logic Solver

Basic Process Control SystemBPCS

The following definitions and abbreviations apply to this document.

4 DEFINITIONS AND ABBREVIATIONS

lrnmingham Storage Co Ltd - Immingham East Terminal
IME-SIS I - Safety Instrument SYstem Shutdown Conditions PrcofTestiue. Procedure

http://www.pidesign.co.uk/
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A controlled copy of this procedure will be used to carry out the testing and will form part of
the lifecycle testing documentation.
Controlled copies of all documentation required for testing to be attached. In addition to
procedures documented in this report calibration certificates, engineers reports are to be
issued to each item as applicable.

SI483017 RPT - IME-SIS1 Documentation Verification to be completed prior to each
period of testing to confirm correct revisions of documentation.

Controlled copies of the following documentation will be required :
SI483015_RPT - IME-SISI Operation, Maintenance and Modification Lifecycle
SI483018_RPT - IME-SISI Shutdown Conditions Proof Testing
SI483010 SCH - IME-SISI Instrument Schedule
SI483012_SCH - IME-SISI Trip Matrix
SI483001_DWG - Tanks 561, 564 & 568 Cable Overview
IME-K-0028 _ Tank 561 P&ID
IME-K-0052 - Tank 564 P&ID
IME-K-0050 _ Tank 568 P&ID

IME-SIS1 is completely independent of the BPCS, no overrides or special preparations are
required to facilitate uncompromised testing.

All Health and Safety I Permit To Work systems must be implemented before commencing
testing. SI483012_RPT - IME-SISI RAMS is to be submitted for approval prior to the site
testing.

5 PREPARATION

Immingham Storage Co Ltd _ Immingham East Terminal
IME-SIS! - Salctv Instrument SystCI11 Sllllldr,lWllConditinns Prcof Tesuna Procedure
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Purpose of Test

To verify the correct equipment is fitted and no unauthorised modifications have been carried out.
To verify equipment physical condition and fitness for purpose.
Equipment may notfunction correctly if damaged or modified.
Equipment not identified as SIS may not be reported to the system keeperfollowing works by
maintenance / contractors.
To ensure correct designed/rated equipment is installed.
Controlled Copy Documentation Required

SI4830 I0 SCH - IME-SIS I Instrument Schedule
S1483012_SCH _ IME-SISI Trip Matrix
S1483001_DWG - Tanks 561,564 & 568 Cable Overview
IME-K-0028 _ Tank 561 P&ID
IME-K-0052 _ Tank 564 P&ID
IME-K-0050 _ Tank 568 P&ID

Pass (V")
Step Method of Test Acceptance Criteria Fail (x)

Initial
All personnel familiarised with the scope

/6.1 Review procedure with operations and of works and responsibilities.
testing personnel. Comment any issues in section 6.6 and

review / rectify prior to starting testing.

Confirm plant preparations Conditions satisfied as detailed on PTW

/and RAMS.6.2 satisfactory. Comment any issues in section 6.6 andRecord PTW N0'~i .;;-p........, review / rectify prior to starting site work
Confirm equipmelifhas not been

.
replaced by comparing against Equipment identified as SCH, ~information on SCH.

6.3 Record method used to identify Labelling and tagging correct.
SIS identification correct.equipment on controlled copy of SCH Comment observations in section 6.6.Highlight column, e.g. SIS Tag / Serial

No etc.

Confirm no visible signs of system and No visible signs of unauthorised -:,::t..lI.. 'b~modification or relocation.equipment modification, relocation, or Equipment is clean and of sound ~Prr.not fit for purpose by comparing
6.4 against controlled copy ofSCH, P&ID physical condition, mountings, cable A:-u ·'{1.4:M~ faentries and process connections are fitand configuration.

for designed purpose with unrestricted {V'Cf:J nc..F f1.
Highlight equipment checked on

access. v---controlled copy of SCH & P&ID. Comment observations in section 6.6.
No new additional plant equipment or

f\Sb'lr.Confirm no visible signs of additional BPCS systems.
6.5 plant or parallel systems which could Comment any issues in section 6.6. and

affect the SIS or invalidate testing. review / rectify prior to starting ~functional testing.

Hardware VerificationContinued onpage 8 <s:c:.--- ~ -

6 HARDWARE VERIFICATION

Immingham Storage Co Ltd -lmmingham East Terminal
lME-SISI - Snfcrv Instrument Svstcrn Shutdown Conditions ProofT~sling I'r(1cedure
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Accepted by Position Qualification Sign Date

Tested by Position Qualification.....

System Keeper Acknowledgement '
(Note: Signature confirms System keeper is advised ofCommentslDefectslRemedial Actions and will initiate

terminal procedures (or rectijic_a/iQI1 w(')rk~'clfUllor tSO'CJlion 'ofphmi as reovired)·

6.6 I Comments/Defects/ Remedial Actions - Report ALL to System Keeper

6 Hardware VerificationContinued .

Immingham Storage Co Ltd -Immingham East Terminal
IME-SISI - Safety Instrument System Shutdown Conditions Proof Testing Procedure
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~.Tank 561 As Found Functional Testing Continued on page 10

~
Purpose of Test

To verify the as found operation ofLE561 0I Tank 561 Independent high high level trip closes XV56101
FINAL ELEMENT valve.
To verify the as found Manual Shutdown functions of Tank 561 FINAL ELEMENT XV56101 valve.
To verify the correct DIAGNOSTICS information.
If sensing element defeclh e the tank could overfill if a demand is made on the overfill protection
system.
Ifmanual shutdown systems defective the FINAL ELEMENTcouldfail to close if a demand is
made on the terminal shutdown systems.
If response target time is exceeded the tank could overfillfollowing demand.
If FINAL ELEMENT travel time is reduced excessivepipeline surge pressure could be generated.
Diagnostic information not displayed correctly could result in undetected tank overfill, system
unavailability or incorrect operational response.
Controlled Copy Documentation Required

SI483012_SCH - IME-SISI Trip Matrix

Pass ( .....)
Step Method of Test Acceptance Criteria Fail (x)

Initial
All personnel familiarised with the scope

~Review procedure with operations and of works and responsibilities.
7.1.1 testing personnel. Comment any issues in section 7. I. 12

and review / rectify prior to starting
testtng:
Conditions satisfied as detailed on PTW

ConhTI11plant preparations and RAMS.
7.1.2 satisfactory. Comment any issues in section 7. I. 12 c->:

Re.cordPTW No'...~? ..,,'........and review / rectify prior to starting
0,41.(0 . testing.

System healthy and reset as detailed on

7.1.3 Confirm system healthy and reset. SI483013 SCH Sheet I.
~Comment differences from SCH or if

jlmnd in tripped state in section 7. I. 12.
Valve action found smooth. prr~Comment poor action / sticking in
section 7.1.12.XV56101 is normally in the open Opening time - No specific requirement.position, if found closed open via local Comment times> 120 seconds in section ~ (.p. .

7.1.3 manual isolation switch. (confirm 7.I. 12.acceptance criteria @ step 7.1.7 if Correct FINAL ELEMENT valvefound open) position and DIAGNOSTICS as detailed

p~O ~
on SI483012 SCH Sheet I. rJ l P,.

, Comment differences from SCH in
section 7. I. 12.

7.1 TK561-SIF1 - Tank 561As Found Functional Testing

7 AS FOUNDFUNCTIONAL PROOF TESTING PROCEDURE

lmmingham Storage Co Ltd _ lmmingham East Terminal
IME"SJS 1 _ SaJety lustrument li)'Strm Shutdown Conditions 1',:cl(ifTl:Slin!,! Procedure
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Tank 561 As Found Functional Testing Continued on page 11

Time from test initiation to trip
activation <=2 seconds.
Comment jtJi/urf!:> in section 7.1. 12

Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed
on SI4830 12_SCH Sheet V 2-
Comment differencesfrom SCH in ..
section 7.1.12.

Operate HS561 Tank 561 Isolation
Pushbutton.

Comment differencesfrom SCH in
section 7. 1.12.

Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed
on SI483012 SCH Sheet 1.

Opening time - No specific requirement.
Comment times> 120 seconds in section
7.1.12.

Operate Logic Solver Panel
SYSTEM RESET pushbutton

Valve action found smooth.
Comment poor action / sticking in
section 7.1.12.

System healthy and reset as detailed on
SI483012 SCH Sheet 1.
FINAL ELEMENT valve automatically
reopens.
Comment differences/rom SCH in
section 7.1.12

System remains tripped inhibiting from
reopening FINAL ELEMENT valves.
DIAGNOSTICS as detailed on
S1483012_SCH sheets I & 2
Comment[ailure in section 7.1.12

Remove probe from liquid/ release
Nivotester test button.

Time from test initiation to FINAL
ELEMENT valve closed <= 180 Seconds
Comment times> 180 Seconds in section
7.1.12

7.1.8

7.1.7

7.1.6

System trips closing and inhibiting from
reopening FINAL ELEMENT valve and
initiating DIAGNOSTICS as detailed on
S1483012_SCH Sheet 2
Comment differences/rom SCH in

Refer to SI4830 15_RPT f--se_c_tl_·o_n_7_.I_._12_. ..,.---::-__ --i --J

Wet test of probe required minimum FINAL ELEMENT valve action found
of every 5 years. smooth.
5 yearly wet test due, remove probe Comment poor action / sticking in
from tank and immerse in suitable section 7.1.12.f--~~----------------------r_--------~

7.1.5 liquid. Time from test initiation to trip
5 yearly wet test not due not use activation <=2 seconds.
Nivotester test button. Commentfailures in section 7.1.12

FINAL ELEMENT valve traveling time
Recul'dmelho$o/test >= 90 Seconds
~,'.P ..,.....i.~ ... \ ..h,et.7.C.~ Comment times < 90 Seconds in section

7.1.12

Method of Test
Pass (..r)
Fail (x)
Initial

Acceptance CriteriaStep

7.1 Tank 561As Found Functional Testing Continued ...

lmmingham Storage Co LId - lrnrningham East Terminal
IME-5iJS I - Safely Instrument 'yslem' Shutdown Conditions f'roof'Testing Procedure
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Pass (Y"')
Step Method of Test Acceptance Criteria Fail (x)

Initial
FINAL ELEMENT valve
automatically reopens initiating /'7.1.9 Release HS561 Tank 561 Isolation DIAGNOSTICS as detailed on

Pushbutton. SI483012 SCH Sheet 1
Comment differencesfrom SCH in
section 7.1.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as

Operations to initiate Terminal Shutdown detailed on SI483012 SCH Sheet ~
Y,' z--

7.1.10 system. Comment differences/rom SCH in
ReC1!f_nielhOd oftest . fl..cb section 7.1.12.f:':-P. ,.J2~j ....~.,74:i ~ Time from test initiation to trip /'::r~~~ activation <=2 seconds.

Comment failures in section 7.1.12
FINAL ELEMENT valve
automatically reopens initiating /7.1.11 Operations to Reset Terminal Shutdown DIAGNOSTICS as detailed on

system. SI483012 SCH Sheet 1 »«:CommentdijJerencesfi'om SCH in'
section 7.1.12. -

7.1.12 Comments/Defects/ Remedial Actions - Report ALL to System Keeper

',fl' '::> -rVr:vQ:L ;;; 15'b~v-os-...,
'TCS7r\L-- - (_[_¥~~~- -

>l<60~~ .

Tested by Position Qualification '"'~ Date- .....
~l1C-r« (&--(, lSA slS fs Ai J .L 31':}'(y'- -\(\/S"l. IJ~

System Keeper Acknowledgement
(Note: Signature confirms System keeper is advised ofCommentslDefectslRemedial Actions and will initiate

terminal procedures/or rectification works andlor isolation o[pJant as re iuired)

Accepted by Position Qualification Sign Date

7.1 Tank 561As Found Functional Testing Continued ...

Immingham Storage Co Ltd - Immingham East Terminal
IME-SIS I - Salctv Instrument Svstem hutdu\)'11Conditions Proof rl!.lil\~ Procedure
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Tank 564 As Found Functional Testing Continued onpage 13

Comment differencesfrom SCH in
section 7.2.12.

Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed
on SI483012 SCH Sheet I.

Opening time - No specific requirement.
Comment times> 120 seconds in section
7.2.12.

Valve action found smooth.
Commentpoor action / sticking in
section 7.2.12.

7.2.4

System healthy and reset as detailed on
SI483013 SCH Sheet 1.
Comment differencesfrom SCH or if
found in tripped state in section 7.2.J2.

Confirm system healthy and reset.7.2.3

Conditions satisfied as detailed on PTW
and RAMS.
Comment any issues in section 7.2.12
and review / rectify prior to starting
testing.

Confirm plant preparations
satisfactory .
Record PTW No ..... ~. ,..'. __

09t....tl~
7.2.2

All personnel familiarised with the scope
of works and responsibilities.
Comment any issues in section 7.2.12
and review / rectify prior to starting
testing.

Review procedure with operations and
testing personnel.7.2.1

Method of Test
Pass ('I')
Fail (x)
Initial

Acceptance Criteria

XV56401 is normally in the open
position, if found closed open via local
manual isolation switch. (confirm
acceptance criteria @ step 7.2.7 if
found open)

Step

SI483012_SCH -IME-SISI Trip Matrix

Controlled Copy Documentation Required

To verify the as found operation ofLE56401 Tank 564 Independent high high level trip closes XV56401
FINAL ELEMENT valve.
To verify the as found Manual Shutdown functions of Tank 564 FINAL ELEMENT XV56401 valve.
To verify the correct DIAGNOSTICS information.
if sensing element defective the tank could overfill if a demand is made on the overfill protection
system.
if manual shutdown systems defective the FINAL ELEMENT couldfail to close if a demand is
made on the terminal shutdown systems.
Ifresponse target time is exceeded the tank could overfillfollowing demand.
I.lFlNAL ELEMEI\TTtravel time is reduced excessivepipeline surge pressure could be generated.
Diagnostic information not displayed correctly could result in undetected tank overfill, system
unavailabilitv or incorrect operational response.

Purpose of Test

7.2 TK564-SIFI - Tank 564 As Found Functional Testing

Irnmingharn Storage Co Ltd -Immingham East Terminal
JME-SISI _ Safctv lnsirumeru Sy';l~rll SIIUltlml'n Conditions Proof Tcstina Procedure
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Pass (")
Step Method of Test Acceptance Criteria Fail (x)

Initial
System trips closing and inhibiting from
reopening FINAL ELEMENT valve and .>initiating DIAGNOSTICS as detailed on
SI483012_SCH Sheet 2
Comment differencesfrom SCH in

Refer to SI483015 RPT section 7.2.12.
Wet test of probe required minimum FINAL ELEMENT valve action found v-of every 5 years. smooth.
5 yearly wet test due, remove probe Comment poor action / sticking in
from tank and immerse in suitable section 7.2.12.

7.2.5 liquid. Time from test initiation to trip
~5 yearly wet test not due not use activation <=2 seconds.

Nivotester test button. Comment failures in section 7.2.12
FINAL ELEMENT valve traveling time

/c::!P!t~~.1!e~tr..y ...~<2.. >= 90 Seconds
Comment times < 90 Seconds in section
7.2.12
Time from test initiation to FINAL
ELEMENT valve closed <= 180 Seconds 'fComment times> 180 Seconds in section
7.2.12
System remains tripped inhibiting from

Remove probe from liquid/ release
reopening FINAL ELEMENT valves. /7.2.6 Nivotester test button.
DIAGNOSTICS as detailed on
SI483012_SCH sheets I & 2
Comment.failure in section 7.2.12
System healthy and reset as detailed on
S1483012_SCH Sheet 1.
FINAL ELEMENT valve automatically

~reopens.
Comment differencesfrom SCH in
section 7.2. 12
Valve action found smooth.

Operate Logic Solver Panel
Comment poor action / sticking in /7.2.7 section 7.2.12.

SYSTEM RESET pushbutton Opening time - No specific requirement.
Comment times> 120 seconds in section »>
7.2.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed

~on SI483012 SCH Sheet 1.
Comment differencesfrom SCH in
section 7.2.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed

~on SJ483012_SCH Sheet 1.

7.2.8 Operate HS564 Tank 564 Isolation Comment differencesfrom SCH in
Pushbutton. section 7.2.12.

Time from test initiation to trip »>activation <=2 seconds.
Commentfailures in section 7.2.12 -\

~
Tank 564 As Found Functional Testing Continued onpage 14

7.2 Tank 564As Found Functional Testing Continued ...

Immingham Storage Co LId - Immingharn East Terminal
IME-SISI - Safel·\' lnstrurnent System Shutdown Conditions Proot Testiuz Procedure
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Pass (..1')
Step Method of Test Acceptance Criteria Fail (x)

Initial
FINAL ELEMENT valve
automatically reopens initiating .>:Release HS564 Tank 564 Isolation DIAGNOSTICS as detailed on7.2.9 Pushbutton. SI4830I2 SCH Sheet I
Comment differencesfrom SCH in
section 7.2.12.
COITect FINAL ELEMENT valve
position and DIAGNOSTICS as ~

Operations to initiate Terminal Shutdown detailed on SI483012 SCH Sheet I.

7.2.10 system. Comment differencesfrom SCH in
Record mefhoc/ollesl section 7.2.12.~, ...~7 ...~Qlr:r-0v-N~ Time from test initiation to trip »>-::Cb.- ~~ . activation <=2 seconds.

Commentfailures in section 7.2.12
FINAL ELEMENT valve
automatically reopens initiating

~Operations to Reset Terminal Shutdown DIAGNOSTICS as detailed on7.2.1 I
system. SI483012 SCH Sheet I

Commentdifferencesji'om SCH i/'C-~
section 7.2.12. 1. jr-,

7.2.12 Comments/Defects/ Remedial Actions - Report ALL to System Keeper

-rf!-Av~ -rcs7 I"SL- .
{·t·S r lLS~ "2J "5 'S

'; (%0 <b

Tested by Position Qualification ~ Sig_h /\ Date,...... "..., ,..,

..D\${tW~ ,NST~C, lS,A Sl~ Fb '(~~ ~lTl\YL ~.
System Keeper Acknowledgement

(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate
terminal procedures/or rectification works and/or isolation ofplqnt as re uired)

Accepted by Position Qualification Sign Date

7.2 Tank 564As Found Functional Testing Continued ...

lmmingham Storage Co Ltd - Jmmingharn East Terminal
lME-Sf. I-SalhlY lnstrument Sv tern Shutdown Conditions Proof Testing 'Procedure
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Tank 568As Found Functional Testing Continued onpage 16

Purpose of Test

To verify the as found operation ofLE56801 Tank 568 Independent high high level trip closes XV56801
FINAL ELEMENT Import / Export valve.
To verify the as found Manual Shutdown functions of Tank 568 FINAL ELEMENT XV56801 Import /
Export valve.
To verify the correct DIAGNOSTICS information.
If sensing element defective the tank could overfill if a demand is made on the overfill protection
system.
If manual shutdown systems defective the FINAL ELEMENTcouidfail to close if a demand is
made on the terminal shutdown systems.
If response target time is exceeded the tank could overfill following demand.
If FINAL ELEMENT travel time is reduced excessive pipeline surge pressure could be generated.
Diagnostic information not displayed correctly could result in undetected tank overfill, system
unavailability or incorrect operational response.
ControlJed Copy Documentation Required

SI483012_SCH -lME-SlSI Trip Matrix

Pass (,f)
Step Metbod of Test Acceptance Criteria Fail (x)

Initial
All personnel familiarised with the scope /Review procedure with operations and of works and responsibilities.

7.3.1 Comment any issues in section 7.3.12testing personnel. and review / rectify prior to starting
testing.
Conditions satisfied as detailed on PTW

Confirm plant preparations and RAMS. .>:7.3.2 satisfactory. Comment any issues in section 7.3.12
Record PTW NO~'_-:-:":" "". and review / rectify prior to starting

testing.
System healthy and reset as detailed on .>:7.3.3 Confirm system healthy and reset. SI483013 SCH Sheet I.-
Comment differencesfrom SCH or if
found in IrfJ2p.edstate in section 7.3.12,
Valve action found smooth. .>:Commentpoor action / sticking in

XV56801 valve is normally in the open section 7.3.12.
Opening time - No specific requirement.position, if found closed open via local Comment times> 120 seconds in section ~

7.3.4 manual isolation switch. (confirm 7.3.12.acceptance criteria @ step 7.3.7 if Correct FINAL ELEMENT valvefound open) position and DIAGNOSTICS as detailed /on SI483012 SCH Sheet 1.
Comment differencesfrom SCH in
section 7.3.12"

7.3 TK568-SIFI - Tank 568 As Found Functional Testing

Immingham Storage Co Ltd _ lrnmingham East Terminal
IME-SISI _ Saf'c'ly InstrumentSvsrem Shutdown Condhiens ProofTesting Procedure
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System trips closing and inhibiting from
reopening FINAL ELEMENT valve and

~initiating DIAGNOSTICS as detailed on
SI483012_SCH Sheet 2
Comment differencesfrom SCH in

Refer to SJ4830 15_RPT section 7.3.12.
Wet test of probe required minimum FINAL ELEMENT valve action found »>of every 5 years. smooth.
5 yearly wet test due, remove probe Commentpoor action / sticking in
from tank and immerse in suitable section 7.3.12.

7.3.5 liquid. Time from test initiation to trip .>5 yearly wet test not due not use activation <=2 seconds.
Nivotester test button. Comment failures in section 7.3.12

FINAL ELEMENT valve traveling time »>eJr15~1~,/(.?·~?0..W.fr1tIl_ >= 90 Seconds
Comment times < 90 Seconds in section
7.3.12
Time from test initiation to FINAL
ELEMENT valve closed <= 180 Seconds XComment times> 180 Seconds in section
7.3.12

~

System remains tripped inhibiting from

Remove probe from liquid/ release
reopening FINAL ELEMENT valves.

~7.3.6 DIAGNOSTICS as detailed on
Nivotester test button. SI483012_SCH sheets I & 2

Comment [allure in section 7.3.12
System healthy and reset as detailed on ~
SI483012_SCH Sheet I.
FINAL ELEMENT valve automatically
reopens.
Comment differencesfrom SCH in
section 7.3.12
Valve action found smooth. .>Commentpoor action / sticking in

7.3.7 Operate Logic Solver Panel section 7.3.12.
SYSTEM RESET pushbutton Opening time - No specific requirement. »>Comment times> 120 seconds in section

7.3.12.
Correct FINAL ELEMENT valve

~position and DIAGNOSTICS as detailed
on SI483012 SCH Sheet I._
Comment differencesfrom SCH in
section 7.3.12.
Correct FINAL ELEMENT valve c>position and DIAGNOSTICS as detailed
on SI483012 SCH Sheet I.

7.3.8 Operate HS568 Tank 568 Isolation Comment differencesfrom SCH in
Pushbutton. section 7.3.12.

Time from test initiation to trip ~
activation <=2 seconds.
Comment failures in section 7.3.12 r+-: ~

Tank 568 As Found Functional Testing Continued onpage 17 \~~C

7.3 Tank 568As Found Functional Testing Continued ...

Immingham Storage Co Ltd - hnmingham East Terminal
IME-SISI - Safety Instrument System Shutdown Conditions Proof Testing Procedure
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Pass ('of)
Step Metbod of Test Acceptance Criteria Fail (x)

Initial
FINAL ELEMENT valve
automatically reopens initiating

7.3.9 Release HS568 Tank 568 Isolation DIAGNOSTICS as detailed on /Pushbutton. SI483012 SCH Sheet I
Comment differencesfrom SCH in
section 7.3.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as ~

Operations to initiate Terminal Shutdown detailed on SI483012 SCH Sheet ).

7.3.10 system. Comment differencesfrom SCH in
~d method of test , tlJA./Y0 section 7.3.12.

,..~J.- ..,?Urff.! , Time from test initiation to trip
activation <=2 seconds. c>
Comment failures in section 7.3.12
FINAL ELEMENT valve
automatically reopens initiating

~
--

7.3.11 Operations to Reset Terminal Shutdown DIAGNOSTICS as detailed on
system. SI483012 SCH Sheet 1 \"

~~
Comment differencesfrom SCH in
section 7.3.12. J ~J~

7.3.12 Comments/Defects/ Remedial Actions - Report ALL to System Keeper
,

-;. S. IP-tw-L-L CCJ7~ .
I' :2(gD~t')..c) :;:.

"> l<COS .

Tested by Position Qualification 1-........ S~ Date

~~~ .1~7 ~" ,SA s\ ":> fs ' ~~) '=6 if-llY'
System Keeper Acknowledgement .

(Note: Signature confirms System keeper is advised ofCommentslDefectslRemedial Actions and will initiate
terminal proceduresfor rectification works and/or isolation of plant as reauired)

Accepted by Position Qualification Sign Date

7.3 Tank 568As Found Functional Testing Continued ...

Immingham Storage Co Ltd - Immingham East Terminal
IME-S IS I -'Snlety Instrument Svstern Shutdown Cenditions ProofTesting Procedure

http://www.pidesign.co.uk/


I(4) Full 4nnllnf'i,,!nr fUnctionalitYill_SI468001_~MNl

I(2) Self test. 2 pulse trip and fault ""nlii!inn
DBFASRS 151277010RfT I03/02/14 DBF

I(~)SW__i!_q,_ length

NOTES

ISHEET 1 OF 2
IREF NO.SI.q83012SCH

CHK'DDRNREVREFIORENCEDbCUI~EW.s

Oveifill rotscnonTrip MatriX ISI003100__:SCH
1(1)ESDtrips other terminal systems - see xxxxx

PATE BY

_6 - line Break I ~)C- S:hortCirculi
,H - 1/ S - Software

,ESO_- Emergency__"'.

BPCS- BasiCProcess
JHL'~rl..n..ndent High level IIControl System

MM
.APPD

MMSIS· SafelYInstrumentSystem
"ABB'REVIATIONS

-r---=+ -__ L'

I r
~ .J

-

------

--

--

31~/-_-~'_1-_--
-

--- __ ~)
~ L: ,-.~
L--"-'" _

--------

-

----~----------.
-

IOriglnallsslie fOfRe"iew
PlANT LmminohamS_terag!'1' Co LId EastTerminal
'1ILE IME·SIS1Tip Malr,

C)~ "UN

------ 1----
-------

H
-----

----

-

@
CLIENTDRG

---------

1-
------1--

-HH

-----

-------_._

_--~---I'---
----I----~---I-----------------------

-------

- -----1----1-- -
- I----/-- - --- -------

-
----

-

--1----1·--------------------------
1-------1----

--1---1---,-
-I-----I----I-----------------~------~~-~

------- - ----

."'97%
<97%

.mm
mm

mm10Q()_(31 ."'97%.PrObe'
Probe 1_0_00_'31__
Pro.=be=-----J__ ---',-=-OO""O'---",=--31_

IME-SIS1
IlE56101
IlE564()1
lE56801

SIl2

CALIBRATION UNITS SET IORIGINTYPE

--------

--------
------11-

SIS.AUTOMATICSHUTDOWN
.H_r_I561 , : ,HiQhlevel
.~- 564 I' ''':'''H~'~:-"".Hliill-level
Tank 561!_1QQ.e~endentHigh level

ROSOVMAOJIIAISH
~nal Shuut.d""o'-'-'-'--:-wn--::-- I-:-:-:= __ N'-":/A'::'-__ I_-~~..=+I-:-:-::-:HEA:-:-lTl=rH'7.Cly:I-S=RS'- ,-__ ----\.[ft."~H',
Tank51!.1Bund Isolation _ HS561 Button N/A IHEALTHY ,- r H
Tank 564 Bun_cjJsolation HS564 __ I----::B:==utto'-'-n.I--N/A II!.!H~EA\ll~THY-'-;I-S~RS~I-----'----t..:.-H:.F_ .. ~--------~-~-- __
Tank 568_BundIsolation __ +,H_,_,S=5=68"------_~l!!Ion N/A IHEALTHY SRS [l!f
8pts~~Un'N~'T,~g~nu'~,-------I--- _ _
local '. : €, _, . , XV56101 Switch I"OPEN"or "CLOSE" ...-'---4---':'-':::op-TN--=,,--,---c -_ ·I ___:S:=-=-:RS'-----________("""HL-:-:-""\::::c:::------ _ _ _ _
!:_~~~J;nE!ll[l"<>'it;Control Station XV56401 Switch ["OPEN"or "CLOSE" N/A ~N SRS \""
Local P':'D","""'it:Control Station XV56801 Switch I"OPEN"or "CLOSE" ~A QP~N ~R§

---1----1------------------------- -
nIAr.~TICS =-=-=--cc,---,-------~, - INtA -.C=-Ios------,---edl--=-=-I----- - Iiiiiiil.f:~·~~~Impo~~::~: g~:~d I~;~~~~____"li~mits,,-+-~~~~--I--~NI:7i_i_A ~:~ _ _ _ _ ~_,cIIlii?
'ank 564 Import_YalveCJosed 1~5fl401 limits N/A ~~~ C-iO$ed SRS L-~ .....
:a~4 ImportValveG~~'----:----I~Z~SC()~56~41~'01-__bimits ~IA NIl' Open SRS _ __ _ -----'l....~-~'_"'-'__'iii-"

~~~~~ ~~ ~ N~ =~~~~:~~~S~~!=~-------~~!~iiiii~~~~~~;~;~';-"-~,'ank 568 ImportValve Q~en _.,__=- LLi=-'-'mits"'----I N:--::::::IA___ '''~ ~~~ - 1 -
SIS LogcSolver LampTest Button N/A orvo

- - --- ---~-

NOTESDESCRIPTION

zo
i=
(J
<C

<U
"3

~ ~..cu
11)

..
III
>
'0
11)



------
- ------

------

NOTES

SIS AUTOMATIC SHUTDOWN
Tank 561 IndeRendentHigh Level
Tank 564 IndeRendentHigh Level
Tank 568 Independent High Level

CALIBRATIONTYPETAGDESCRIPTION SET ORIGINUNITS

~ ~ ~
N <D ::>Qj "0> "0 "0 "0

~ 0;- 0 (3 Qj
"0 Q) c Q) c Q) c B ;:::: .r:
en '" Q) '" Q) '" Q) '" U

<.J 0 a. 0 a. 0 a. 'u s: s: s: en
0 0 0 0 0 0 0 0 0 Q)'c, c: "0 "0 "0Z ::> OJQ) Q) Q) 0 "0 Q) Q) "0 Q) Q) "0 Q) Q) c c

~ '"> > > --' Q) > ~ Q) > > Q) > ~ c:
~ ~ '"0 ro ro ro a. ro co a. ro ro a. ro co c: '"> > > en a. > > a. > > a. > > « Q)

l- t t t iii ill ~ t t ill ~ t t ill ~ t t E ill ill ill :2> > > > > >0 0 0 E Q) >- 0 0 Q) », 0 0 Q) c-, 0 0 0 0;- Q) OJ OJ 0o a. a. a. --' co a. a. -' co a. a. --' co a. a. 0 -' -' --' i5x x x 0 ill x x .c ill x x ill x x D:: OJ co
Z L1J L1J L1J e '0 s: L1J L1J L1J L1J .c L1J L1J s: s: D::OJ OJ a:: OJ a:: OJ a::

~
s: OJ OJs: £ £ £ £ £::::l t t t s a.

~
t t z:. t t z:. t t 0

a. '00 0 0 .c 0 0 s: .l'! 0 0 s: .l'! 0 0 c: c .c .c
U. a. a. o, '§ ~ OJ o, Cl. OJ o, Cl. OJ a. o, 0 ~ OJ OJ~ ~ ~ £ co ~ ~ £ co ~ ~ £ co ~ ~ £ £en (/'J (/'J en o
>-
I-
W
U.«
t/)



P & I Design Ltd
Process Instrumentation Consultancy & Design

2 Reed Street, Gladstone Industrial Estate,
Thomaby, TS17 7AF, United Kingdom.

Tel. +44 (0) 1642617444 Fax. +44 (0) 1642616447
Web Site: www.pidesign.co.uk

IMMINGHAM STORAGE Co LTD

IMMINGHAM EAST TERMINAL

IME-SISI

SAFETY INSTRUMENT SYSTEM

EQUIPMENT FAILURE

PROOF TESTING PROCEDURE

I

3~

Rev Date By Checked Approved Description Client Ref.
A 09.04.14 D.B.Faulkner D.S.Regan ~ ~ ISCo Original Issue

- -- - --
Document No.

--- --_ -- -_ --
51483019 RPT

- -- --

IF NOT SIGNED THIS DOCUMENT IS UNCONTROLLED

tel:+44 (0) 1642617444
tel:+44 (0) 1642616447
http://www.pidesign.co.uk/


DOCUMENT NO: S1483019_RPT
ISSUE: A DATE: 09.04.14
PAGE 2 OF 19

P & I Design Ltd
2 Reed Street, Thornaby, UK, TS17 7AF
Tel: + 44 (0)1642 617444
Fax: + 44 (0)1642 616447
www.pidesign.co.uk

8 AS LEFT FUNCTIONAL PROOF TESTING PROCEDURE 11
8.1 TK561-SIF1 - Tank 561 As Left Functional Testing 11
8.2 TK564-SIF1 - Tank 564 As Left Functional Testing 14
8.3 TK568-SIF1 - Tank 568 As Left Functional Testing 17

7 FAILURE MODE TESTING PROCEDURE 9
7.1 Failure Mode Functional Testing 9

6 HARDWARE VERIFICATION 7

5 PREPARATION 6

4 DEFINITIONS AND ABBREVIATIONS 5

3 SCOPE 4

2 INTRODUCTION 3

1 REVISION HISTORY 3

Contents

Immingham Storage Co Ltd - Immingham East Terminal
IME-SISI - Saletv lnstrumeut System Fquipmcnl Failure Jlftlofl\csl.ing Procedure

http://www.pidesign.co.uk/


DOCUMENT NO: SI483019 RPT
ISSUE: A DATE: 09.04.14 -
PAGE 3 OF 19

P & I Design Ltd
2 Reed Street, Thomaby, UK, TS17 7AF
Tel: + 44 (0)1642 617444
Fax: + 44 (0)1642 616447
www.pidesign.co.uk

This document provides a procedure for equipment failure functional proof testing to ensure
that the Safety Instrument System Life Cycle complies with the requirements of the standard
BS EN 61511.

2 INTRODUCTION

This document will be revised with any additions to or removals from IME-SIS1 throughout
the operationallifecycle of the system.

Rev Description
A Original Issue--- - --

- --- -

- - --- -- - --
--- -- - -

1 REVISION HISTORY

Immingham Storage Co Ltd -Immingham East Terminal
IME-SIS I - Safety Instrument System Equipment Failure Proof Testing Procedure
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All faults should be reported to the system keeper, with minor repairs carried out if
practicable. If further maintenance work is required the system keeper will initiate it.

This report details equipment failure testing whilst no transfer to the tanks is in operation.

The results of these tests will be recorded in this report, historical data will be recorded and
approved as satisfactory in report reference S1483015 RPT - IME-SIS1 Operation,
Maintenance and Modification Lifecycle.

Detailed in this report are the methods of test for each S1F.

Procedure
This procedure outlines the necessary steps required to verify the correct equipment is
installed, the physical condition of the installed equipment and the functional operation
performs the SIF's as designed.

Brief System Description
IME-SIS1 under test is to prevent the overfill of storage tanks 561, 564 & 568 when on
import duty. The system is classified as SIL2.
Full system description in documentation reference SI277001_RPT - IME-SIS1 Safety
Instrument System and Piping & Instrument Diagrams - IME-K-0028 - Tank 561, IME-K-
0052 - Tank 564 & 1ME-K-0050- Tank 568.

Audience
This document has been produced for use by competent persons knowledgeable in testing
Safety Instrument Systems.

BS EN 61511 Clause
Lifecycle Stages
Operation and Maintenance -

Immingham Storage Co Ltd
ISCo East Terminal
Tanks 561, 564 & 568
N04 East Storage Tank Overfill Protection
IME-SISI
TK561-SIF1, TK564-SIFI & TK568-SIFI
2

3 SCOPE
Client / Company
Location / Facility
Plant Unit
Service
SIS Tag No
SIF's Tag No's
SIL

Immingham Storage Co Ltd - Immingham East Terminal
IME-SISI - Safety Instrument Svslc_mEquipment Failure Proof Testing Procedure



DOCUMENT NO: S1483019_RPT
ISSUE: A DATE: 09.04.14
PAGE 5 OF 19

P & J Design Ltd
2 Reed Street, Thornaby, UK, TS17 7AF
Tel: + 44 (0)1642617444
Fax: + 44 (0)1642 616447
www.pidesign.co.uk

Risk Assessment and Method StatementRAMS

Permit to WorkPTW

ScheduleSCH

Piping & Instrument DiagramP&ID

Supervisory Control and Data Acquisition (Visual display screen)SCADA

Probability of Failing on DemandPFD

Mean Time To RepairMTTR

Mean Time Between FailuresMTBF

SIS made up of N independent channels, which are so connected, that
any two of the channels are required to perform the correct safety
instrumented function

200N

SIS made up ofN independent channels, which are so connected, that
any single channel is sufficient to perform the correct safety
instrumented function

looN

Safety Instrument System - A SIS comprises of sensors, logic solvers
and final elements

SIS

Safety integrity level - A numerical number, I to 4 stipulating the
level of integrity the system shall perform to, 1 being the lowest 4 the
highest

SIL

Safety Instrumented Function - A function with a specified safety
integrity level which is necessary to achieve functional safety

SIF

Part of the SIS which measures the process conditionSensor

A mechanism that reduces risk by control, prevention or mitigationProtection Layer

Periodic testing to detect failures in a safety instrumented systemProof Test

Part of the SIS that performs one or more logic functions, e.g. safety
relay, trip amplifier

Logic Solver

Basic Process Control SystemBPCS

The following definitions and abbreviations apply to this document.

4 DEFINITIONS AND ABBREVIATIONS

Immingham Storage Co LId _ Immingham East Terminal
IME-SISI _ Safety Instrument System Equipment Failure Proof Testing Procedure
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A controlled copy of this procedure will be used to carry out the testing and will form part of
the lifecycle testing documentation.
Controlled copies of all documentation required for testing to be attached. In addition to
procedures documented in this report calibration certificates, engineers reports are to be
issued to each item as applicable.

SECTION 6 - HARDWARE VERIFICATION not required if equipment failure testing is
part of a scheduled proof test.
Hardware verification to be completed for the relevant equipment following authorised
modifications or like for like equipment replacement following failure

SI208018_RPT - IME-SISI Shutdown Conditions Proof Testing Procedure to be completed
prior to each period of testing to confirm the as found condition.

SI483017 RPT - IME-SISI Documentation Verification to be completed prior to each
period of testing to confirm correct revisions of documentation.

Controlled copies of the following documentation will be required :
SI483015_RPT - IME-SISI Operation, Maintenance and Modification Lifecycle
SI483019_RPT - IME-SIS1Equipment Failure Proof Testing Procedure
SI483010 SCH - IME-SIS1 Instrument Schedule
SI483012_SCH - IME-SIS1 Trip Matrix
SI483001_DWG - Tanks 561, 564 & 568 Cable Overview
SI483020_DWG - LE56101 Tank 561 HiHi Level Switch Loop Sheet
SI483021_DWG - XV56101 Tank 561 Valve Loop Sheet
SI483022_DWG - LE56401 Tank 564 HiHi Level Switch Loop Sheet
SI483023_DWG - XV56401 Tank 564 Valve Loop Sheet
SI483024_DWG - LE564801 Tank 568 HiHi Level Switch Loop Sheet
SI483025_DWG - XV56801 Tank 568 Valve Loop Sheet
SI483026_DWG - N04 East SIS Logic Solver ESD Loop Sheet
IME-K-0028 - Tank 561 P&ID
IME-K-0052 - Tank 564 P&ID
IME-K-0050 - Tank 568 P&ID

IME-SIS1 is completely independent of the BPCS, no overrides or special preparations are
required to facilitate uncompromised testing.

All Health and Safety / Permit To Work systems must be implemented before commencing
testing. SI483012_RPT - IME-SISI RAMS is to be submitted for approval prior to the site
testing.

5 PREPARATION

Immingham Storage Co Ltd - Immingham East Terminal
IME-SIS I - Safety Instrument System Equipment Failure Proof Testing Procedure
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Hardware Verification Continued onpage 8

Purpose of Test

To verify the correct equipment is fitted and no unauthorised modifications have been carried out.
To verify equipment physical condition and fitness for purpose.
Equipment may not function correctly if damaged or modified.
Equipment not identified as SIS may not be reported to the system keeper following works by
maintenance / contractors.
To ensure correct designed/rated.equipment is installed.

Controlled Copy Documentation Required

SI483010 SCH - IME-SISI Instrument Schedule
SI483012_SCH - IME-SISI Trip Matrix
SI483001_DWG - Tanks 561, 564 & 568 Cable Overview
IME-K-0028 - Tank 561 P&ID
IME-K-0052 - Tank 564 P&ID
IME-K-0050 - Tank 568 P&ID

Pass (,()
Step Method of Test Acceptance Criteria Fail (x)

Initial
All personnel familiarised with the scope

6.1 Review procedure with operations and of works and responsibilities.
testing personnel. Comment any issues in section 6.6 and

review / rectify prior to starting testing.

Confirm plant preparations Conditions satisfied as detailed on PTW
and RAMS.6.2 satisfactory. Comment any issues in section 6.6 andRecord PTW No ................ " .... " ... ,... review / rectify prior to starting site work

Confirm equipment has not been
replaced by comparing against Equipment identified as SCH,information on SCH.

6.3 Record method used to identify Labelling and tagging correct.
SIS identification correct.equipment on controlled copy of SCH Comment observations in section 6.6.Highlight column, e.g. SIS Tag! Serial

No etc.

Confirm no visible signs of system and No visible signs of unauthorised
modification or relocation.equipment modification, relocation, or Equipment is clean and of soundnot fit for purpose by comparing physical condition, mountings, cable6.4 against controlled copy ofSCH, P&ID entries and process connections are fitand configuration. for designed purpose with unrestrictedHighlight equipment checked on

controlled copy of sen & P&ID. access.
Comment observations in section 6.6.
No new additional plant equipment or

Confirm no visible signs of additional BPCS systems.
6.5 plant or parallel systems which could Comment any issues in section 6. 6.and

affect the SIS or invalidate testing. review / rectify prior to starting
functional testing.

6 HARDWARE VERIFICATION

Immingham Storage Co Ltd - Immingham East Terminal
IME-SIS I - Safety Instrument System Equipment Failure Proof Testing Procedure
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Accepted by Position Qualification Sign Date

System Keeper Acknowledgement
(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate

terminalprocedures for rectification works and/or isolation of plant as re uired)

SignQualificationPosition

6.6 J Comments/Defects/ Remedial Actions - Report ALL to~tem Ke~

DateTested by

6 Hardware VerificationContinued .

Immingham Storage Co Ltd _ Immingham East Terminal
IME-SISI _ Safety Instrument System Equipment Failure Proof Testing Procedure
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Failure Mode Functional Testing Continued onpage 10

Purpose of Test

To verify the correct FAILURE MODES ofIME-SISI.
To verify correct failure DIAGNOSTICS information.
Incorrect system / component configuration may not detect fault modes.
Diagnostic information not displayed correctly could result in undetected tank overfill, system
unavailability or incorrect operational response.
Controlled Copy Documentation Required

S1483012_SCH- IME-SISI Trip Matrix
S1483001_DWG- Tanks 561, 564 & 568 Cable Overview
SI483020_DWG - LE56101 Tank 561 HiHi Level Switch Loop Sheet
S1483021_DWG- XV56101 Tank 561 Valve Loop Sheet
S1483022_DWG- LE56401 Tank 564 HiHi Level Switch Loop Sheet
SI483023_DWG - XV56401 Tank 564 Valve Loop Sheet
SI483024_DWG - LE564801 Tank 568 HiHi Level Switch Loop Sheet
S1483025_DWG- XV56801 Tank 568 Valve Loop Sheet
SI483026 DWG - N02 East SIS Logic Solver ESD Loop Sheet

Pass (-.I')
Step Method of Test Acceptance Criteria Fail (x)

Initial
All personnel familiarised with the scope

7.1.1 Review procedure with operations and of works and responsibilities. ~testing personnel. Comment any issues in section 7.1.5 and
review 1/"(:1(.'1;111prior to stortlngtesting.

Confirm plant preparations Conditions satisfied as detailed on PTW
and RAMS.

~7.1.2 satisfactory. " .5"1.-0 Comment any issues in section 7.1.5 andRecord PTW No ...c;o...........:':........
OCJL¬ lCo . review I rectify prior to starting testing.

System healthy and reset as detailed on

7.1.3 Confirm system healthy and reset. SI483012 SCH Sheet I.
~Comment differencesfrom SCH or if

found in tripped state in section 7.1.5.

Initiate and reset each applicable ACTION and DIAGNOSTICS as
detailed on SI483012 SCH Sheet2.FAILURE MODE DETECTED as System healthy and reset as detailed on ~7.1.4 detailed on SI483012 SCH Sheet 2._ SI483012 SCH Sheet I.Highlight tests completed on controlled _

copy ofSCH. Comment differencesfrom SCH in
(~section 7.1.5
~L_

7.1 Failure Mode Functional Testing

7 FAILURE MODE TESTING PROCEDURE

Immingham Storage Co Ltd - Immingham East Terminal
IME-SISI - Safety Instrument System Equipment f'aillITe Proof Testing Procedure
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Accepted by Position Qualification Sign Date

-~-t~~ ~ F=l\fs cb}-~ 2. ~I ::rIICp
System Keeper Acknowledgement .

(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate
terminalprocedures for (ecti'icafiollworks and/or isolation of pIal:/(as re qZlin(!c{)

Tested by PositioD Qualification (---..... _S}~ •Date

7.1.5 I Comments!Defects! Remedial Actions - Report ALL to System Keeper

7.1 FailureMode Functional TestingContinued.....

Immingham Storage Co Ltd - Immingham East Terminal
IME-SISI - Safety Instrument System Equipment Failure Proof Testing Procedure
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Tank 561As Left Functional Testing Continued onpage 12

Purpose of Test

To verify the as left operation of LE56101 Tank 561 Independent high high level trip closes XV5610I
FINAL ELEMENT valve following system disturbance.
To verify the as left Manual Shutdown functions of Tank 561 FINAL ELEMENT XV5610I.
To verify the correct DIAGNOSTICS information.
If sensing element defective the tank could overfill if a demand is made on the overfill protection
system.
If manual shutdown systems defective the FINAL ELEMENT could fail to close if a demand is
made on the terminal shutdown systems.
If response target time is exceeded the tank could overfill following demand.
If FINAL ELEMENT travel time is reduced excessive pipeline surge pressure could be generated.
Diagnostic information not displayed correctly could result in undetected tank overfill, system
unavailability or incorrect operational response.

Controlled Copy Documentation Required

SI483012_SCH _ IME-SISI Trip Matrix

Pass (,()
Step Method of Test Acceptance Criteria Fail (x)

Initial
All personnel familiarised with the scope

Review procedure with operations and of works and responsibilities. /8.1.1 Comment any issues in section 8.1.12testing personnel. and review / rectify prior to starling
testing.
Conditions satisfied as detailed on PTW

Confirm plant preparations and RAMS. /'
8.1.2 satisfactory. Comment any issues in section 8.1.12

Record PTW No................ " ....,.,." .". and review / rectify prior to starting
testing.
System healthy and reset as detailed on

~8,1,3 Confirm system healthy and reset. SI483013_SCH Sheet l.
Comment differencesfrom SCH or ifleft
in tri{Jj!(!dstate in section 8.1.12.
Valve action left smooth,
Comment poor action / sticking in ~
section 8.1.12.
Opening time _ No specific requirement. »>Comment times> 120 seconds in section

8.104 Open XV56101. 8.1.12.
Correct FINAL ELEMENT valve --position and DIAGNOSTICS as detailed
on SI483012 SCH Sheet 1.-
Comment differencesfrom SCH in
section 8.1.12. r=:

. ~_\~ .....

8.1 TK561-SIF1 - Tank 561 As Left Functional Testing

8 AS LEFT FUNCTIONAL PROOF TESTING PROCEDURE

Immingham Storage Co Ltd -Immingham East Terminal
IME-SIS I - Safety Instrument System Equipment Failure Proof Testing Procedure
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Pass (.f)
Step Method of Test Acceptance Criteria Fail (x)

Initial
System trips closing and inhibiting from
reopening FINAL ELEMENT valve and
initiating DIAGNOSTICS as detailed on /S1483012 SCH Sheet 2
Comment differencesfrom SCH in

Refer to S14830J5 RPT
section 8.1.12.
FINAL ELEMENT valve action leftWet test of probe required ifprobe smooth. /replaced or disturbed. Commentpoor action / sticking inWet test required, remove probe from section 8.1.12.

8.1.5 tank and immerse in suitable liquid. Time from test initiation to tripWet test not required use Nivotester activation <=2 seconds. c-:test button. Commentfailures ill section 8.1.12

Recordmethod of cest FINAL ELEMENT valve traveling time /..~. \.~..cr.7~?'~~ ............ >= 90 Seconds
Comment times < 90 Seconds in section
8.1.12
Time from test initiation to FINAL
ELEMENT valve closed <= 180Seconds

~
Comment times> 180 Seconds in section
8.1.12
System remains tripped inhibiting from

Remove probe from liquid / reopening FINAL ELEMENT valves.
8.1.6 DIAGNOSTICS as detailed on

~release Nivotester test button. SI4830I2 SCH sheets I & 2
Commentfailure in section 8.1.12
System healthy and reset as detailed on
SI483012 SCH Sheet I. V"FINAL ELEMENT valve automatically
reopens.
Comment differencesfrom SCH in
section 8.1.12
Valve action left smooth.

Operate Logic Solver Panel Commentpoor action / sticking in -:8.1.7 section 8.1.12.SYSTEM RESET pushbutton Opening time - No specific requirement.
Comment times> 120 seconds in section ~
8.1.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed

~on SI483012 SCH Sheet I.-
Comment differencesfrom SCH ill
section 8.1.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed /on SI483012 SCH Sheet2.

8.1.8 Operate HS561 Tank 561 Isolation Comment differencesfrom SCH in
Pushbutton. section 8.1.12.

Time from test initiation to trip
~activation <=2 seconds.

Commentfailures in section 8./.12 --\ \ ~QJTank 561 As Left Functional TestingContinued onpage 13 0.--- ~ -

8.1 Tank 561As Left Functional Testing Continued ...

Immingham Storage Co Ltd _ Immingham East Terminal
tME-S1S I -Safe!v Instrument System Equipment failufC Proof Testing Procedure
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Pass (.I')
Step Method of Test Acceptance Criteria Fail (x)

Initial
FINAL ELEMENT valve
automatically reopens initiating ->8.1.9 Release HS56I Tank 56 I Isolation DIAGNOSTICS as detailed on

Pushbutton. SI483012 SCH Sheet I_
Comment differencesfrom SCH in
section 8. I. 12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as

Operations to initiate Terminal Shutdown detailed on SI483012_SCH Sheet
~2.

8.1.10 system. Comment differencesfrom SCH inRecordmethod a/test
N.Ole. f2:e.."S"l. ... ~'S:K) section 8. I. 12.- Time from test initiation to trip-::r~ - ~<:::, activation <=2 seconds. c>:

Commentfailures in section 8. I. 12
FINAL ELEMENT valve
automatically reopens initiating

~8.1.11 Operations to Reset Terminal Shutdown DIAGNOSTICS as detailed on
system. SI483012 SCH Sheet 1 - ..-Comment differencesfront SCH in ( r~ )/jsection 8. I. 12. ~-1 ....__.

8.1.12 Comments!Defects! Remedial Actions - Report ALL to System Keeper

~. I',=,
S-:z 4--<£30i~ - (2j)-r .~

Tested by Position Qualification 1"'- S~l ADat~
'1"2 J --<V~ _INS7 ~C', <:is lS~f-S I~ ~rt~{_.!..-'~ (

System Keeper Acknowledgement .
(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate

terminal proceduresfar reGJi'iaati(m works andlor isolation qfp!t(lfl as requtred}
Accepted by Position Qualification Sign Date

8.1 Tank 561As Left Functional Testing Continued ...

lmmingham Storage Co Ltd - Immingharn East Terminal
IME-SIS 1 - Safely In. trumcnt Sysll'nl Equipment Failure ProofTesrlngProcedure
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Tank 564 As Left Functional Testing Continued onpage 15

Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed
on SI483012 SCH Sheet I.
Comment differencesfrom SCH in
section 8.2.12.

Opening time - No specific requirement.
Comment times> 120 seconds in section
8.2.12.

Valve action left smooth.
Commentpoor action / sticking in
section 8.2.12.

8.2.4

Comment differencesfrom SCH or if left
in tripped state in section 8.2.12.

System healthy and reset as detailed on
SI483013 SCH Sheet 1.Confirm system healthy and reset.8.2.3

Conditions satisfied as detailed on PTW
and RAMS.
Comment any issues in section 8.2.12
and review / rectify prior to starting
testing.

Confirm plant preparations
satisfactory. oct· l0
Record PTW No", .,.. ,."."i".~,:-:.,...,,'

~

8.2.2

All personnel familiarised with the scope
of works and responsibilities.
Comment any issues in section 8.2.12
and review / rectify prior to starting
testing.

Review procedure with operations and
testing personnel.8.2.1

Pass (,()
Fail (x)
Initial

Acceptance CriteriaMethod of Test

Open XV56401.

Step

SI483012_SCH - IME-SISI Trip Matrix

Controlled Copy Documentation Required

To verify the as left operation of LE5640 I Tank 564 Independent high high level trip closes XV5640 I
FINAL ELEMENT Import / Export valve following system disturbance.
To verify the as left Manual Shutdown functions of Tank 564 FINAL ELEMENT XV5640 I.
To verify the correct DIAGNOSTICS information.
If sensing element defective the tank could overfill if a demand is made on the overfill protection
system.
If manual shutdown systems defective the FINAL ELEMENTcouldfail to close if a demand is
made on the terminal shutdown systems.
If response target time is exceeded the tank could overfillfollowing demand
If FINAL ELEMENT travel time is reduced excessivepipeline surge pressure could be generated.
Diagnostic information not displayed correctly could result in undetected tank overfill, system
unavailability or incorrect operational response.

Purpose of Test

8.2 TK564-SIFl - Tank 564 As Left Functional Testing

Immingham Storage Co Ltd - Immingham East Terminal
IME-SIS I - Safety Instrument System Equipment Failure Proof Testing Procedure
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~'< l ;:.rvL.-.Tank 564 As Left Functional Testing Continued onpage 16

Pass (.I')
Fail (x)
Initial

Time from test initiation to trip
activation <=2 seconds.
Comment Tailuresin section 8.2.J2

8.2 Tank 564As Left Functional Testing Continued ...

Step Method of Test Acceptance Criteria

System trips closing and iuhibiting frorn
reopening FINALELEMENT valve and
initiating DIAGNOSTICS as detailed on
SI483012 SCH Sheet 2
Comment differencesfrom SCH in

Refer to S1483015 RPT
section 8.2.12._ FINAL ELEMENT valve action leftWet test of probe required ifprobe smooth.replaced or disturbed. Commentpoor action / sticking inWet test required, remove probe from section 8.2.12.

8.2.5 tank and immerse in suitable liquid. Time from test initiation to tripWet test not required use Nivotester activation <=2 seconds.test button. Commentfailures in section 8.2.12

Record me.lhot/·<?(les{ FINAL ELEMENT valve traveling time

.N.l.~.CIT~-/2_ '" ......... >= 90 Seconds
Comment times < 90 Seconds in section
8.2.12
Time from test initiation to FINAL
ELEMENT valve closed <= 180 Seconds
Comment times> 180 Seconds in section
8.2.12
System remains tripped inhibiting from

Remove probe from liquid / reopening FINAL ELEMENT valves.
8.2.6 DIAGNOSTICS as detailed onrelease Nivotester test button. SI483012_SCH sheets 1& 2

Commentfallure in section 8.2.12
System healthy and reset as detailed on
SI483012 SCH Sheet l._
FINAL ELEMENT valve automatically
reopens.
Comment differencesfrom SCH in
section 8.2.12
Valve action left smooth.

Operate Logic Solver Panel Comment poor action / sticking in
8.2.7 section 8.2.12,SYSTEM RESET pushbutton Opening time _ No specific requirement.

Comment limes> 120 seconds in section
8.2.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed
on SI483012 SCH Sheet I.
Comment differencesfrom SCH in
section 8.2.J2.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed
on SI483012 SCH Sheet 2.

8.2.8 Operate HS564 Tank 564 Isolation Comment differencesfrom SCH in
Pushbutton. section 8.2.12.

Immingham Storage Co Ltd _ Immingham East Terminal
IME"SISI _ < ufoly IIIS!HIIl1ClllSVSll:l11Ell\lipmCnl Failure Pwof'l'csling Procedure
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Pass (,/)
Step Method of Test Acceptance Criteria Fail (x)

Initial
FINAL ELEMENT valve
automatically reopens initiating /8.2.9 Release HS564 Tank 564 Isolation DIAGNOSTICS as detailed on

Pushbutton. SI483012_SCH Sheet I
Comment differencesfrom SCH in
section 8.2.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as

~Operations to initiate Terminal Shutdown detailed on SI483012_SCH Sheet
I.

8.2.10 system. Comment differencesfrom SCH inRecordmelhO(':.!.test e;

~~ ....... ~~<Q .... section 8.2.12.

~B-~~ Time from test initiation to trip c-:. activation <=2 seconds.
Commentfailures in section 8.2.12
FINAL ELEMENT valve
automatically reopens initiating

~Operations to Reset Terminal Shutdown DIAGNOSTICS as detailed on8.2.11 system. SI483012 SCH Sheet I
Comment differencesfrom SCH in ( -.l¥Isection 8.2.12. ~- ......

8.2.12 Comments/Defects/ Remedial Actions - Report ALL to System Keeper

<6'1..$ - .-~ SJ.:t.e~~ Ol~ _f2-{2-f

Tested by Position Qualification tr--; -~ '" Date

I~w f-l1--4S-, ~ I~ bl&e. ~\l ~l7-lL(_ ,
System Keeper Acknowledgement

(Note: Signature confirms System keeper is advised ofCommentslDefectslRemedial Actions and will initiate
terminal procedures12r 'recti' .I.(:4tionworks and/or isolation :o!plant as rE!!,'f[uiredl

Accepted by Position Qualification Sign Date

8.2 Tank 564As Left Functional Testing Continued ...

Immingham Storage Co Ltd - lmrningham East Terminal
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Tank 568As Left Functional Testing Continued onpage 18

Purpose of Test

To verify the as left operation ofLE56801 Tank 568 Independent high high level trip closes XV5680.1
FINAL ELEMENT Import / Export valve following system disturbance.
To verify the as left Manual Shutdown functions of Tank 568 FINAL ELEMENT XV56801.
To verify the correct DIAGNOSTICS information.
Ijsensing element defective the tank could overfill if a demand is made on the overfill protection
system.
Ijmanual shutdown systems defective the FINAL ELEMENT could fail to close if a demand is
made on the terminal shutdown systems.
Ijresponse target time is exceeded the tank could overfill following demand.
IjFINAL ELEMENT travel time is reduced excessive pipeline surge pressure could be generated.
Diagnostic information not displayed correctly could result in undetected tank overfill, system
-unavailabilitv or incorrect operational response.

Controlled Copy Documentation Required

SI483012_SCH _ IME-SISI Trip Matrix

Pass(v")
Step Method of Test Acceptance Criteria Fail (x)

Initial
All personnel familiarised with the scope

Review procedure with operations and of works and responsibilities. /8.3.1 testing personnel. Comment any issues in section 8.3.12
and review / rectify prior to starting
testing.
Conditions satisfied as detailed on PTW

Confirm plant preparations and RAMS.
8.3.2 satisfactory.

c:;:F/kL6 Comment any issues in section 8.3.12
~Record PTW No.... " ..... ___............. __ and review / rectify prior to starting

testing.
System healthy and reset as detailed on

8.3.3 Confirm system healthy and reset. SI483013 SCH Sheet I.
~Comment differencesfrom SCH or if left

in trim/eelstate in section 8.3.12.
Valve action left smooth.
Commentpoor action / sticking in ~section 8.3.12.
Opening time _ No specific requirement.
Comment times> 120 seconds in section ~

8.3.4 Open XV56801. 8.3.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed .i->
on SI483012 SCH Sheet I._
Comment differencesfrom SCH in r~-{)section 8.3.12.

c___t_-d:~ -

8.3 TK568-SIFl - Tank 568 As Left Functional Testing

Immingham Storage Co Ltd -Immingham East Terminal
IME-SISI :- Sufety Instrument Svsrem I~quip'illelllf!lllur.: proo(Tesling Procedure
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Pass (V"')
Step Method of Test Acceptance Criteria Fail (x)

Initial
System trips closing and inhibiting from
reopening FINAL ELEMENT valve and

~
initiating DIAGNOSTICS as detailed on
SI483012 SCH Sheet 2
Comment differencesfrom SCH in

Refer to SI4830 15_RPT
section 8.3. 12.
FINAL ELEMENT valve action left .>:Wet test of probe required ifprobe smooth.

replaced or disturbed. Comment poor action / sticking in
Wet test required, remove probe from section 8.3.12.

8.3.5 tank and immerse in suitable liquid. Time from test initiation to trip c>Wet test not required use Nivotester activation <=2 seconds.test button. Commentfailures in section 8.3. 12

Record method oftest FINAL ELEMENT valve traveling time

~f.\[\_U.02L~cr(L.., ....,.. >= 90 Seconds
Comment times < 90 Seconds in section
8.3.12
Time from test initiation to FINAL

{ELEMENT valve closed <= 180 Seconds
Comment times> 180 Seconds in section .
8.3.12
System remains tripped inhibiting from

Remove probe from liquid /
reopening FINAL ELEMENT valves.

~8.3.6 release Nivotester test button.
DIAGNOSTICS as detailed on
SI483012 SCH sheets I & 2
Comment failure in section 8.3. 12
System healthy and reset as detailed on
SI483012 SCH Sheet 1. ~-
FINAL ELEMENT valve automatically
reopens.
Comment differencesfrom SCH in
section 8.3.12
Valve action left smooth. c-:

Operate Logic Solver Panel
Commentpoor action / sticking in

8.3.7 section 8.3.12,
SYSTEM RESET pushbutton

Opening time - No specific requirement.
Comment times> 120 seconds in section »>8.3.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed

~on SI483012_SCH Sheet 1.
Comment differencesfrom SCH in
section 8.3. 12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed -----on SI4830 I2 SCH Sheet 2.

8.3.8 Operate HS568 Tank 568 Isolation Comment differencesfrom SCH in
Pushbutton. section 8.3.12.

Time from test initiation to trip
activation <=2 seconds. _,--:_Commentfailures in section 8.3.12

Tank 568 As Left Functional TestingContinued on page 19 ~---sJ2)
c::::::---

8.3 Tank 568As Left Functional Testing Continued ...

lmrningham Storage Co Ltd - Immingham East Terminal
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Pass (.f)
Step Method of Test Acceptance Criteria Fail (x)

Initial
FINAL ELEMENT valve
automatically reopens initiating

8.3.8 Release HS568 Tank 568 Isolation DlAGNOSTICS as detailed on /Pushbutton. SI483012_SCH Sheet 1
Comment differencesfrom SCH in
section 8.3.12.
Correct FINAL ELEMENT valve
position and DlAGNOSTICS as .>Operations to initiate Terminal Shutdown detailed on SI483012 SCH Sheet
2.

8.3.9 system. Comment differencesfrom SCH in
Record me,~

~.. t: ..••U......e.-W_ section 8.3.12.
Time from test initiation to trip

-:r:b- 0~S. activation <=2 seconds. ~
Comment tuillil·~.\·in section 8.3. J2
FINAL ELEMENT valve
automatically reopens initiating »>Operations to Reset Terminal Shutdown DlAGNOSTICS as detailed on8.3.10 system. SJ483012 SCH Sheet 1
Commentdifferences from SCH inc Iti2L1section 8.3. J2.

r;:....-'

8.3.12 Comments/Defects/ Remedial Actions - Report ALL to System Keeper

<;;.~. <, - ~ ~-c ~~{k _(2_P--r

Tested)Y Position Qualification ~~ Date

fL:;6r' ,~ \Nc:,"V ~ ~~71~fS I"-.l ..l<, Y / 3'1:}-1,-Y'.~ .......
System Keeper Acknowledgement .

(Notes Signature confirms System keeper is advised ofCommentslDefectslRemedial Actions and will initiate
terminalprocedures f'OJ' reCfiftcaf/'onworks and/or isolation ofJllanl as ret/lliredl

Accepted by Position Qualification Sign Date

8.3 Tank 568As Left Functional Testing Continued ...

Immingham Storage Co LId _ lmmingham East Terminal
IME·SIS I _ Salerv II1~lr\.lmcI11System I1guip'itli':111Failure Proo'fTe,ting Procedure

http://www.pidesign.co.uk/


SHEET 1 OF 2
IREF NO.SI483012 SCH

ESD-
LB - Line Break I SC - Short Circuit
H - II S - Software

(1l ESP trips other terminal systems see XXJOO(

Il2) Self lest 2 pulse trip and fault condition,
I_SIS- Safety InQ'" '~Qn' System
IHL :High Level

DBFI03102/14 DBFAISRS IS'277010~RPT
IQverffll rotecaon Trip Matrix SIP0310D_SCH

NOTES DATE BYREFERENCE DOCUMENTS ,DRN

I(3) Switch length
I(4) Full Annunciator ' in S1468001_MNL

EWCS - Basic Pro~
Control System

MM
ABBREVIATIONS Ct-K'OREV

.

-

@
_CUENTDRG

IOriginallss_UE:.for ReViewMM
IPLANT Imminql:@mStori/ge Co Ltd .~rerrtnlnElI
rlTlE IME·SIS1 TIp Matrl

APPD

,.,. ------_
-- t~ ~---=?=--=--.?:PFJ--=. --===+, -_~---- --_,

-/)n ('" -
-- Sd-----te~~b~- - ~ '-1- -_

--- ----

-

--,----- -

-

-
-

-1-

~-I--

-----
-

-- -
'Resel if Enabled & PUS. 11, , button Ag.!!v~i_:!d
• Reset if Enabled & Pushbutton A.c'~~,t:i_,_~:_~",,!~=:__1
~Reset if Ecn~b~_~t!:~nbuiton Acif;;a~

H--

------~-------I---~---------~----+-----I------I----------------J--
-

- - - - - --------_
-

- - --------------------- 1-- __-
1-

1-----

-

- 1- --1----1-- -- -

-----------I-----I------f.-----j--

------------------------------1-----'1----1-------

- -- -------------------- - -
-1- f------------.---

------.,-
-----1-

--=___-_ ~~ --
------------ -=--( ~;-- ----

---- - - h , .,P' "-' l_ ------
-_,

'] J -,.

L_~.I-----~==-----=--=-=-=--==_

--H

-----1-

-----

H
H

--~-

-----

}-

SIS AUTOMATlliH!lTDOWN IME-SIS1 SIL 2

~

I~~an~k~~"~5~~lt!~'~iI9~1!_1L~e~ve~I'ltL!E5!6~1~or1-T:p~rO~b;eI==1~0~0~0~(3[}=~ 'mm <97% SRS -l e_~I~n~ 564 :--d -;'7 ,High Level-- LE56401 Probe 1000 13} mm SRS
ITal!~ 568 __.:_,_'~,~~cl'High Level LE56801 P~ 100013} mm <97% SRS

IROSOV M4NI14 SHUTDOWN ~

ITermlnal cthlltc1nwn N/A I'H~EA~J,~_~T~H~YSRS ~' ~'II" -----=-= - --_-=-=== _Talik 561 BundItciiation _ HS561 __ I__~B:-"uu"",,--,tton-l__ ---:-N,!--:--!-/A__ f-__ f-,--"=,nt:l-\",,L-=--:-:1 n T~_-=S=R-=-S_I__
Tank 564 Bund-Isolation IHS5~ Button N/A SRS
rank 568 Bund Isolation 1_!--I~8 _ _ _l3_utton N/A - ~EA"-L'::::---:TH-:';yl--,-;OS"-'R:':S--I----_-_"'~.,;" _

IBPCJL~uNI~vL _
ILocal Pneumatic Control Station XV56101 Switch "OPEN" or "CLOSE" N/A OPEN _-!~!_ J.. - - -
ILocal Pneumatic Control_~ti.Qn XV5640_! §_wltch "Qi'EN~ ,;r~JQ§t; N,~ _Q_~W1J " ~~~_--------
ILocal Pneurrt..u""Ur-LUUl'Sla~On XV5§801 Switch "OPEN" )r_::___C'LO___§_!O"~ ~ " '" __

I'~I Ilv~ ----------
ITank 561 Import Valve Closed ~_~~~101 Limits N/A NI/>' Closed -~ ~S - J_ J
[Tank 561 tmport Valve Open ~?§§1 01 Limits N/A NiA Open '~SS t ~~I _I]_
li:~t·;:~:~~6~~::3:g~:~d /"r~~R~Q1~~:}! ~~~ ~~~g~;~::R~ l ~
1-f!lni56'B Import Valve 210sed ZSC56801 Limits .". .". "'___ ccc ,-
1~8 import Valve I!pen _ Limits I.,,, 'N"'''A VI'''''_§; ",",,,",
SIS Logc Solver .,,'--=Te=---st__ -f- I___,B=utto=-o_n_I__N/A Test ~"~ J

----------1-----11------

------

DESCRIPTION SET IORIGINCALIBRATION UNITSTYPETAG NOTES

zo
i=o
c(



-=---i-
~~&-fr?_

~--_II-

S
H -S

--Ii s-
- ..!:!

TAG TYPE

.. ~
Q)
"3CI> ~ 1£ "0> "0 "0 "0 ..

~ Q)'0 s a aCI> c: Q) c: Q) c: J::
til I/) Q) I/) Q) I/) Q) ., u

0 a. 0 a. 0 a. ·u ~ ~ ~ til
(3 0 (3 0 (3 0 c 0 0 0 Q)

:::I "0 "0 "0 0>Q) Q) Q) "0 Q) Q) "0 Q) Q) "0 Q) Q) c: c: c: '"> > > Q) > > Q) > > Q) > > c
~ ~ ~ I/)

~ ~ ~ a. "iii "iii a. "iii ~ a. ~ "iii c I/)a. > > a. > a. > ~ Q)

1:: 1:: 1:: Qj ~ 1:: 1:: Qj ~ 1:: 1:: Qj ~ 1:: 1:: E Qj Qj Qj :2> > > > > >0 0 0 Q) >- 0 0 Q) >- 0 0 Q) >- 0 0 0 M Q) Q) Q) 0a. a. a. -' '" a. a. -' '" a. a. -' '" a. a. 0 -' -' -' 'Cx x X
J:: Qj X X

J:: Qj X X
J:: Qj X X 0:: M .J:: .J:: '"UJ UJ UJ "0 UJ UJ UJ UJ UJ UJ .J::

Q) 0> II: 0> II: 0> II:

~
~ 0> 0> 0> II:

1:: 1:: 1:: a. I ~ 1:: 1:: I ~ 1:: 1:: I ~ 1:: 1:: 0 I I Ia. "00 0 0 ~ .J:: $! 0 0 .J:: $! 0 0 .J:: $! 0 0 c: .J:: .J:: .J::a. a. a. 0> a. a. 0> a. a. 0> a. a. 0 ~ 0> 0> 0>~ ~ ~ I '" ~ ~ I '" ~ ~ I '" ~ ~ o I I Itil til til



ISSUE:A DATE: 04.10.11

DATE: 2-- )--t IlLf .
APPROVALS

P& I DESIGN L~ .... _

CLIENT: DATE:

lnstallationfunctional prior to formal SIS ProofTesting
COMMENTS

TEST DRAWING LOOP COLD DATE HOT DATE
REF NUMBER DESCRIPTION TEST TEST

LE56101 SI483020_DWG_A LE56101 Tank 56] DBF (Em. I" DBF 02.m.N
HiHi Level Switch

PICAL Loop Sheet Loop Sheet

XV5610] SI483021_DWG_A XV56]01 Tank 561 DBF 02.07.1-1 DBF 02.07. I"
Valve Loop Sheet

PICAL Loop Sheet

LE56401 SI483022_DWG_A LE56401 Tank 564 DBF 02.U7.1-I DBF 02.07.1-1
HiHi Level Switch

PICAL Loop Sheet Loop Sheet

XV56401 SI483023 DWG A XV56401 Tank 564 DBF 02.07.!-I DBF 02.07.!-I_ _
Valve Loop Sheet

PICAL Loop Sheet

LE56801 SI483024_DWG_A LE56480I Tank DBF 02.07.1-1 DBF 02.07.N
568 HiHi Level

PICAL Loop Sheet Switch Loop Sheet

XV56801 SI483025 DWG A XV56801 Tank 568 DBF 02.07.!-I DBF 02.07.1-1_ _
Valve Loop Sheet

PICAL Loop Sheet

TEST DRAWING INSTALLATION COLD DATE HOT DATE
REF NUMBER DESCRIPTION TEST TEST

CCDWG S148300] DWG B Tanks 56] , 564 & DBF 0].07.1-1 DBF O].() 7.1-1_
568 Cable
Overview

SYSTEM: IME-SIS]TESTING PHASE: Pre SAT Installation

PLANT UNIT:Tanks 561/564/568 PAGE: 1 OF 1PLANT SECTION: No4 East / 500 Series

PROJECT REF:SI483 DOC REF:SI483004_HDRCLIENT: ImminghamStorage Co Ltd

LOCATlON:ISCo East DATE: 01.07.14PROJECT: SIS Restructuring

Instrument Instal/ation Conformance Control QSF2059P & I Desi n Ltd



Control Valve: Fail Action:- N/A

Annunciator. VTW. Radio actual

Annunciator, YTW, Radio desired

Diagnostics as SI483012_SCH_A desired

Diagnostics as SI483012_SCH_A actual

Instrument Actual

Process Actual

Instrument Desired

Process Desired

Hardware/Software

Cal Cert No

Tag No

Alarms & Trips Source Reference: SI483012 SCH A

LE56101 LS56101 OpenCirc Shortt ire FuseFail

AUTO TEST FailMode FailMode FailMode

H H H H H

HiHi HiHi HiHi HiHi HiHi

HiHi HiHi HiHi HiHi HiHi

~ ~ c--: ~
...,,/ /' --~

/ c-:

V (/'"""'-

Function

Alarms & Trips

Tag No

I
LE56101

I I ICal Cert No I I I

I I
I I I

I Testing II I I I I
I

Method

I I IImmersed
I I/ I I

Test PB I I I
I I I I 1- I I I

Notes I I I I II

I I
I

r I I

Accepted By:Witnessed By:Checked B)':Loon Test

This equipment is part ofa SAFETY INSTRUMENT SYSTEM. All testing, repairs and modifications must be in accordance with BS EN 61511
Refer to S1483003_RPT - 500 Series Tank Farm Management of Functional Safety report prior to commencing testing.
NClI'e- Llsll:(J trips ulso tr1i1other equlprncnt/prncesses on the rerminal ami 11';11aCli,v,IlIC the telJl1i~.& Iipn!lIl,cJpttlf S)'$,!CIll.
I.Confirm 110affected operations III progress and, permit to work is ued. Record Permit No .Q.../,I,.,.f.l ~
2. Confirm level below trip point, SIS reset and system healthy. •
3. Remove probe and immerse in suitable liquid AND/OR operate Nivotester pushbutton, Record method used.
4, Confirm correct annunciator, VTW and Radio broadcast actions.
5, Reinstall probe if removed, confirm healthy and reset SIS.
Report Faults and anomalies

M,MorganApproved B)':D.8.Fau IknerPrepared By:Method of Test

Test Equipment Traceable to NPL Standards.

42

3

Test EquipmentSerial NoTest EquipmentSerial No

SI483020_DWG_ALoop Drg No:SIS RestructuringProject:SI483Project No:

Tank 561 High High LevelService:ISCo EastLocation:

LE56101Loop No:Date:lmmingham Storage Co, LtdClient:

LE56101Certificate Number:

Instrument Loop Test Sheet Certificate

2 Reed Street, Gladstone Industrial Estate, Thornaby,
Cleveland TSI77AF. Tel: (01642) 617444 Fax: (01642) 616447
Website: www.pidesign.co.uk Email: sales@pidesign.ro.ukP & I Design Ltd

http://www.pidesign.co.uk/
mailto:sales@pidesign.ro.uk


Alarms & Trips Alarms & Trips Source Reference: S1483012_SCH A

Tag No LE56401 LS56401 OpenCirc ShortCirc FuseFail

Cal CertNo

Function AUTO TEST FailMode FailMode FailMode

Hardware/Software H H H H H

Process Desired HiHi HiHi HiHi HiHi HiHi

Instrument Desired HiHi HiHi HiHi HiHi HiHi

Process Actua I ~
~

.>: ~
Instrument Actual /' c-: c.>:
Diagnostics as SI483012_SCH_A desired

Diagnostics as SI483012_SCI-I_Aactual ./' .s-: ._/' ._.......---

Annunciator, VTW, Radio desired

Annunciator. VTW. Radio actual ../ -: c-:
Control Valve: Fail Action:- N/A

Notes

Test PB

Immersed

I Testing

I Method

j~
I I

I

Cal Cert No

Tag No

Witnessed By: Accepted By:Loop Test

This equipment is part of a SAFETY INSTRUMENT SYSTEM, All testing, repairs and modifications must be in accordance with BS EN 61511
Refer to S1483003_RPT- 500 Series Tank FarmManagement of Functional Safety report prior to commencing testing.
Note - Listed (i"ipsalso lril' other equipmem/proccsses on the termiual and will activate the terminal MU1l111cJriHl" y tem,
I. Confirm no affected opemtions ill progress and permu to work issued. RecordPermit No ~.(.p..£o _
2. Confirm level below trip point, SIS reset and system healthy.
3. Remove probe and immerse ill suitable liquid AND/OR operate Nivotester pushbutton. Record method used.
4. Confirm correct annunciator, VTW and Radio broadcast actions.
5. Reinstall probe if removed, confirm healthy and reset SIS.
Report Faults and anomalies

Approved By: M.MorganD.B.FaulknerPrepared By:Method of Test

Test Equipment Traceable to NPL Standards.

42

3

Test EquipmentSerial NoTest EquipmentSerial No

SI483022_DWG_AProject: Loop Drg No:SIS RestructuringSI483Project No:

Tank 564 High High LevelService:ISCo EastLocation:

Loop No:Date:Immingham Storage Co. Ltd LE56401Client:

LE56401Certificate Number:

Instrument Loop Test Sheet Certificate

2 Reed Street, Gladstone Industrial Estate, Thornaby,
Cleveland TSI77AF. Tel: (01642) 617444 Fax: (01642) 616447
Website: www.pldesign.co.uk Email: sales@pidesign.co.ukP & I Design Ltd

http://www.pldesign.co.uk/
mailto:sales@pidesign.co.uk


Control Valve: Fail Action:- N/A

Annunciator. VTW. Radio actual

Annunciator, VTW, Radio desired

Diagnostics as SI483012_SCH_A desired

Diagnostics as SI483012_SCH_A actual

Instrument Actual

Process Actual

Instrument Desired

Process Desired

Hardware/Software

Function

Cal Cert No

Tag No

Alarms & Trips Source Reference: SI483012 SCH A

LE56801 LS56801 OpenCirc ShortCirc FuseFail

AUTO TEST FailMode FailMode FailMode

H H H H H

HiHi HiHi HiHi HiHi HiHi

HiHi HiHi HiHi HiHi HiHi

/" /' ./ V
~ ~ ~ ~

~ ,_.,...-

~ c--;

Alarms & Trips

Notes

Test PB

Testing

I Method I

i/I
I
I

I

Immersed

Tag No LE56801

Cal Cert No

Accepted By:Witnessed By:Loop Test

This equipment is part ofa SAFETY INSTRUMENT SYSTEM, All testing, repairs and modifications must be in accordance with BS EN 61511
Refer to S1483003_RPT - 500 Series Tank Farm Management of Functional Safety report prior to commencing testing.
Note - Listeo trips also trip other cqulpmeru/proeesses.on the terminal und wll! activate tile rcrruinalannunciator system.
I. Cenfirm no-affected operations i,nprogress Bm) permit to work issued, Record Permit No.dl.Lt;I.·b
2. Confirm level below trip point, SIS reset and system healthy. •
3. Remove probe and immerse in suitable liquid AND/OR operate Nivotester pushbutton. Record method used.
4. Confirm correct annunciator, VTW and Radio broadcast actions.
5. Reinstall probe if removed, confirm healthy and reset SIS.
Report Faults and anomalies

D.B.Faulkner M.MorganApproved By:Prepared By:Method of Test

Test Equipment Traceable to NPL Standards.

42

3

Test Equipment Test EquipmentSerial NoSerial No

Project:SI483 SIS Restructuring SI483024_DWG_ALoop Drg No:Project No:

Service:ISCo East Tank 568 High High LevelLocation:

Date:Immingham Storage Co. Ltd Loop No: LE56801Client:

LE56801Certificate Number:

Instrument Loop Test Sheet Certificate

2 Reed Street, Gladstone Industrial Estate, Thornaby,
Cleveland TSI77AF. Tel: (01642) 617444 Fax: (01642) 616447
Website: www.pidesign.co.uk Email: sales@pidesign.co.ukP & I Design Ltd

http://proeesses.on/
http://www.pidesign.co.uk/
mailto:sales@pidesign.co.uk


Fail on air and pO\~Control Valve: Fail Action:-

Alarms & Trius Alarms & Trips Source Reference: SI483012 SCH A

TagNo LS56101 HSS61 ESD FuseFail AirFail A&TSCH

Cal Cert No

Function TEST MAN MAN FailMode FailMode Diagnostic

Hardware/Software H H H H H H

Process Desired Close XV Close XV Close XV Close XV Close Xv A&TSCH

Instrument Desired Close XV Close XV Close XV Close Xv Close XV A&TSCH

Process Actual CLO~\{V C\.,-O:l!-"{v CLo'~.!¥l.) (_d,.C)::;~ L(,OS,(-,,+V f\$,~Y
Instrument Actual C "-O::J..."1V C~x.Vv CW9c'4J ~~"¥ OJ)~(.:\£\.-' Y'SbCH
XV closed/inhibited from opening desired ~ ~ ~ ~ ~
XV closed/inhibited from opening actual ../"" ./' .--- ---- ------Diagnostics as SI483012_SCH_A desired ~ ~ / ~ ~ ~

c-: ./' ~
_____ .

.._/Diagnostics as S14830 12_SCH _A actual

Loou Test Witnessed By: Accepted By:

Tag No XV56101 XV56101 XV56101 XV56101 XV56101 XV56101 XV56101

Cal Cert No

Desired Actual Beacon Valve Desired HS Trip Movement Movement

Position Position I Colour Action Seconds I Seconds Seconds Desired Actual

'CLO~Ip.wHS Close Close C>O N/A b5 1 I Smooth

HS Open Open ~ V\[lrH1G"· I O>C <180 1240 2-'22:> Smooth -(0-

I I TravO N/A '55 I I Smooth -_,__~

I t >'O~O
I
iGS.! r'33TravC

I
Smooth _1-

Notes

Notes
I I

This equipment is part of a SAFETY INSTRUMENT SYSTEM, All testing, repairs and modifications must be in accordance with BS EN 61511
Refer to SI483003 _RPT - 500 Series Tank Farm Management of Functional Safety report prior to commencing testing.
Note -Listed Ir!p~ also trip otl:ll:r c~lIip1llentlpmce5se.~n the temi.in~l,and will acli\lat~ the tcmi~1111i1l1n~ll1,'lia(o,.~y rem,
I. Confirm Ill) affected operauons III progressand permn W work Issued. Record Permit NoO,19.LIC>
2. Confirm all alarms & trips healthy. Select OPEN on local hand switch, confirm valve physically opens. Record times, OPEN selected 10 fully open (C>O),
traveling time (TravO) and comment movement.
3. Trip valve via SIS HIHllevcl by operation of Nivotester test facility. Confirm valve physically closes, record times from trip to fully closed (O>C), travelling
time (TravC) and comment movement. Reset SIS, confirm valve physically opens, record times from reset to fully open (C>O), travelling time (TravO) and
comment movement
4. Activate Local Bund Isolation Pushbutton confirming valve physically closes on activation and reopens on Isolation healthy,
5. Activate Site ESD confirming valve p.ll}'Sj"· , closes on activation and reopens on ESD healthy.

M.MorganApproved By:D.B,FaulknerPrepared By:Method of Test

Test Equipment Traceable to NPL Standards.

# Error4#Error #Error#Error2

3#Error #Error#Error#Error

Test Equipment Test EquipmentSerial NoSerial No

SIS RestructuringProject:SI483 S1483021_ DWG_ALoop Drg No:Project No:

Service:ISCo East Tank 561 Import ValveLocation;

Date:lmrningharn Storage Co, Ltd Loop No: XV56101Client:

XV56101Certificate Number:

Instrument Loop Test Sheet Certificate

2 Reed Street, Gladstone Industrial Estate. Thornaby,
Cleveland TSI77AF. Tel: (01642) 617444 Fax: (01642) 616447
Website: www.pidesign.co.uk Email: sales@pidesign.co.ukP & I Design Ltd

http://temi.in/
http://p.ll/
http://www.pidesign.co.uk/
mailto:sales@pidesign.co.uk


H

A&TSCH

A&TSCH

Diagnostic

A&TSCH

XV56401

MiMorgan

Alarms & Trips Alarms & Trips Source Reference: SI483012 SCH A

Tag No LS56401 HS564 ESD FuseFail AirFail

Cal Cert No

Function TEST MAN MAN FailMode FailMode

Hardware/Software H H H H H

Process Desired Close XV Close XV Close XV Close XV Close Xv

Instrument Desired Close XV Close XV Close XV Closex. Close XV

Process Actual /" ~ ~ L-- ~
Instrument Actual c-:

-------
~ ~ .__.......

XV closed/inhibited from opening desired 0./ 0./ 0./ 0./ 0./

XV closed/inhibited from opening actual \"..0/" .:»: c.,....---- ---- .............-

Diagnostics as SI483012_SCH_A desired 0./ 0./ 0./ 0./ 0./

Diagnostics as SI483012_SCH_A actual c-: »> ~ \...-- c--:

Control Valve: Fail Action:-

Notes

Notes

OpenHSOpen

CloseHS Close

Position

Desired

Cal Cert No

XV56401XV5640JXV56401XV56401XV56401XV56401XV56401XV56401Tag No

D.B.Faulkner Approved By:Prepared By:Method of Test

Test Equipment Traceable to NPL Standards,

Actual Beacon Valve Desired HS Trip Movement Movement
I Position I Colour Action Seconds Seconds Seconds Desired Actual

~\_OS~I0ID I C>O N/A 3"6 4-0 Smooth

cs(l~ \rJl-'l' 7e I O>C <180 I CiS 2,5 Smooth -T-

I I TravO N/A ?-~ I ~ Smooth l-t -
I I I

I 50 ~2£'TravC >t>QC(o Smooth -1-

I I I

This equipment is part ofa SAFETY INSTRUMENT SYSTEM, All testing, repairs and modifications must be in accordance with BS EN 61511
Refer to S1483003_RPT- 500 Series Tank Farm Management of Functional Safety report prior to commencing testing.
Note - Listed trips also trip other equipment/processes on the terminal and will activate the~0..ilJ amuJ,I1ciatorsystem.
1.Confirm no affected operations in progress and permit to work issued, Record Permit NL:.).:-::Z\R.t.1..c::?
2, Confirm all alarms & trips healthy. Select OPEN on local hand switch, confirm valve physically opens. Record times, OPEN selected to fully open (C>O),
traveling time (TravO) and comment movement.
3, Trip valve via SIS HIHllevel by operation ofNivotester test facility. Confirm valve physically closes, record times from trip to fully closed (O>C), travelling
time (TravC) and comment movement. Reset SIS, confirm valve physically opens, record times from reset to fully open (C>O), travelling time (TravO) and
comment movement
4. Activate Local Bund Isolation Pushbutton confirming valve physically closes on activation and reopens on Isolation healthy.
5, Activate Site ESD C(lI1Jirrilillg~Vephysically closes on activation and reopens on ESD healthy.

Loop Test Checked B)':' Witnessed By: Accepted By:

#Error#Error4

#Error#Error3

Test EguipmentSerial No

SI483023_DWG_ALoop Drg No:SIS Restructuring

Tank 564 Import Valve

Loop No: XV56401Client: Immingham Storage Co, Ltd Date:

Location: ISCoEast Service:

Project No: SI483 Project:

Cap No Serial No Test Eguipment

#Error #Error

2 #Error #Error

XV56401Certificate Number:

Instrument Loop Test Sheet Certificate

2 Reed Street, Gladstone Industrial Estate, Thornaby,
Cleveland TSI77AF. Tel: (01642) 617444 Fax: (01642) 616447
Website: www.pidesign.co.uk Email: sales@pidesign.co.ukP & I Design Ltd

http://www.pidesign.co.uk/
mailto:sales@pidesign.co.uk


H

A&TSCH

A&TSCH

Diagnostic

A&TSCH

XV56801

Alarms & Trips Alarms & Trips Source Reference: SI483012 SCH A

Tag No LS56801 HS568 ESD FuseFail AirFail

Cal Cert No

Function TEST MAN MAN FailMode FailMode

Hardware/Software H H H H H

Process Desired Close XV Close XV Close XV Close XV Close Xv

Instrument Desired Close XV Close XV Close XV Close Xv Close XV

Process Actual .> c> c> c-: c-:
Instrument Actual ._,/ »> /' ~ ---XV closed/inhibited from opening desired ~ ~ ~ ~ v
XV closed/inhibited from opening actual /' c-: \.,../'" ~ ----
Diagnostics as SI483012_SCH_A desired :/ ~ ~

~ z-/ ._,,/'Diagnostics as SI483012_SCH_A actual /'

Control Vain: Fail Action:- Fail on air andp07

Notes

Notes

OpenHS Open

CloseHS Close

Position

Desired

Cal Ccrt No

XV56801 XV56801XV56801XV56801Tag No XV56801

Checked By: Accepted By:, Witnessed By:

XV56801

Loop Test

Actual Beacon Valve Desired HS Trip Movement Movement

Position ! Colour Action Seconds Seconds Seconds Desired Actual

CJ...£b 10:..,---0
,

C>O N/A ~O I'~ I Smooth 19M1t4
c::PGN ~17t;f·1 O>C <180 I 95 ),lto Smooth -l-

I I TravO N/A '2-S I ?5 I Smooth I L.--( --

I ,5 I~ " -f-

I I
TravC >.t.eq,

I I
Smooth

I
I I I

This equipment is part of a SAFETY INSTRUMENT SYSTEM, All testing, repairs and modifications must be in accordance with BS EN 61511
Refer to SI483003 _RPT - 500 Series Tank Farm Management of Functional Safety report prior to commencing testing.
Noto: - L,isted trips-also iril' Olh~r ~qllipI1'lcn!llln:)Ccs~e5011tile terminat und will activate the temiinaj.;JI1j1Iill'cjaJorsysleln,
I. C~lllf1J111no affected operations in ,progress and permit 10 work issued', Record Pennil N,) .Q~ .I:-:-:Y.l b ,
2, Confirm all alarms & trips healthy. Select OPEN on local hand switch, confirm valve physically opens. Record times, OPEN selected to fully open (C>O),
traveling time (TravO) and comment movement.
3. Trip valve via SIS HIHI level by operation ofNivotester test facility. Confirm valve physically closes, record times from trip to fully closed (O>C), travelling
time (TravC) and comment movement. Reset SIS, confirm valve physically opens, record times from reset to fully open (C>O), travelling time (TravO) and
comment movement
4. Activate Local Bund Isolation Pushbutton confirming valve physically closes on activation and reopens on Isolation healthy.
Report Faults and anomalies

M.MorganD,B,Faulkner Approved By:Prepa red By:Method of Test

Test Equipment Traceable to NPL Standards.

4 #Error#Error

3 #Error#Error

Test EguipmentSerial No

SI483025_DWG_ALoop Drg No:SIS Restructuring

Tank 568 Import Valve

Loop No:. XV56801Client: Immingham Storage Co. Ltd Date:

Location: ISCo East Service:

Project No: SI483 Project:

CapNo Serial No Test Eguipment

#Error #Error

2 #Error # Error

XV56801Certificate Number:

Instrument Loop Test Sheet Certificate

2 Reed Street. Gladstone Industrial Estate. Thornaby,
Cleveland TSI77AF. Tel: (01642) 617444 Fax: (01642) 616447
Website: www.pidesign.co.uk Email: sales@pidesign.co.ukP & I Design Ltd

http://t.eq/
http://www.pidesign.co.uk/
mailto:sales@pidesign.co.uk


DOCUMENT NO: S1277004 RPT
ISSUE: 8 DATE: 11.03.11 -
PAGE II OF20

P & I Design Ltd
2 Reed Street, Thornaby, UK, TS17 7AF
Tel: + 44 (0)1642 617444
Fax: + 44 (0)1642 616447
www.pidesign.co.uk

Tank 561 Serial No. Model No.Import/Export Valve

XV56101 • Body P-6)-4.occ-1ol~ . L/P~~·
_"

XV56101 - Actuator
IwINe{ "'~c;) O(",\"'2.t Pkb,::>~~ (V\. ;.- .

ZS561 01 - Limit Switch '2..1.-~<;1\6-1~n 'I ). Ai'

Box rv.A:A ILl \~"E) ;) ~

SOV56101 - Body HO~ V"~%
SOV56101 • Coil \ \06 'l"S ~~~

XV56101 - Local JB o IIISL-lc ~'-_, .
Tank 562 Serial No. Model No.Import/Export Valve

XV56201 - Body

XV56201 - Actuator

ZS56201 - Limit Switch
Box

SOV56201 - Body

SOV56201 - Coil

XV56201 - Local JB

Tank 563 Serial No. Model No.Import/Export Valve

XV5630 I - Body

XV56301 - Actuator

ZS56301 - Limit Switch
Box

SOV56301 - Body

SOV56301 - Coil

XV56301 - Local JB

Tank 564 Serial No. Model No.Import/Export Valve

XV56401 - Body
\5:) ". 'n"O' LOO

~A~'
r'" - ')

XV56401 - Actuator Q.ll'lScoo F~ . f\G(1-~g V~
ZS56401 - Limit Switch 2.~~_~'Z. /P~~Box ~ R'1-

SOV56401 - Body \\O~ /P~.s
SOV56401 - Coil uo~1.-4 /~_s.

XV56401 - Local JB 0'6\ II ~to . '/PA<5S

2.2 Valves

hnmingham Storage Co Ltd - Immingham East Terminal
No.4 Switchroom Tank Overfill Safety Instrument System· Documentation &Hardware Verification Testing Procedure

http://www.pidesign.co.uk/
http://q.ll/
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P & I Design Ltd  Project Deviation Record Sheet QSF2085 

 

CLIENT: Immingham Storage Co Ltd  PROJECT REF:SI483  DOC REF:SI483005_HDR_A  

 

PROJECT: SIS Restructuring  LOCATION:ISCo East   DATE: 01.07.14 

 

PLANT SECTION:  No4 East / 500 Series PLANT UNIT:Tanks 561/564/568 PAGE:  1  OF  1 

 

TESTING PHASE: SAT  SYSTEM: IME-SIS1 

 

 

  REV: A  DATE: 23.03.05 

   

Raised  

By 
Date 

Responsible 

Engineer 
Ref Deviation Details 

Complete 

(Sign) 

SAT  03.07.14  ISCo   1 

SI483018_RPT SAT Section 7.1.5 XV56101 Trip 

time above acceptance criteria. Trip to valve closed 

time > 180s. 

Action – Review acceptance criteria.   

 

SAT  03.07.14  ISCo   2 

SI483018_RPT SAT Section 7.2.5 XV56401 Trip 

time above acceptance criteria. Trip to valve closed 

time > 180s. 

Action – Review acceptance criteria.   

 

SAT  03.07.14  ISCo   3 

SI483018_RPT SAT Section 7.3.5 XV56801 Trip 

time above acceptance criteria. Trip to valve closed 

time > 180s. 

Action – Review acceptance criteria.   

 

SAT 03.07.14  ISCo   4 

No Thermal relief round XV if closed. Over 

pressurisation of pipeline possible under closed 

conditions. No remote monitoring of XV Open / 

Closed status. 

Action – Consider remote alert if XV closes or 

consider thermal relief modifications.    

 

SAT 03.07.14  ISCo   5 
No Tag numbers on P&ID’s  

Action – As Build P&ID’s.   
 

SAT 03.07.14  ISCo   6 

Front of panel lamp display difficult for operations 

unfamiliar with valve tag no’s to determine physical 

plant configuration.  

Action – Consider Mimic in Switchroom or local / 

remote dynamic mimic (SCADA)  

 

      

      

      

      

      

      

      

      

      

APPROVALS 

 

P & I DESIGN LTD: D.B.Faulkner  DATE: 

 

CLIENT: DATE: 
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T-561 PIPING & INSTRUMENTATIONDIAGRAM
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¢:J METERING/DOSING PUMP

Q PULSA~ON DAMPENER

-® MOTOR

g FLOW ELE~ENT

I'I ORIF~E PLATE
I

~ STEAM TRAP

'1q SWIVEL JOINT

[!] SIGHT GlASS

INSTRUMENT IDENTIFICATION

~
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~EASURING POINT

© INSTRUMENT SITED ON THE ~N
CONTROL ROOM PANEL FACE

© I~STRU~ENT SITED ON A LOCAl
PANEL FACE
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r-----~~-~~--~

V8930

COMPRESSED AlR
CONDENSATE
F;RE FGMI
FIRE WATER
HIGH PRESSURE STEAM
INSTRUMENT AlR
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LOW PRESSURE STEAM
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ID'~~--~----~~~
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FATTY ACID METHYl ESTER (FAME)
GENERAl PURPOSE
GENERAL PURPOSE (JETTY LINES)
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TANK CRNN

PRODUCTS
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FAM
GEN
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MS
HFO
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FLUID CODE IDENTIFICATION
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LINE NUMBER IDENTIFICATION
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II NOTE 2
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JACKETED PIPE~ORK

LINE LAGGED & STEAY OR
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NEW PIPEWORK
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LINE IDENTIFICATION PHILOSOPHY

CG CONTENTS GAUGE
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EPB EMERGENCY SHUTDOWN BUTTON
ESD EMERGENCY SHUTOO~N S'6TE~
ESV EMERGENCY SHUTOOWN VALVE
E1 EARTH PROVER/POINT
FC flOW CONTROL
FCV flOW CONTROL VAlVE
FE flOW ELEMENT
n flOW INDICATOR
~ flOW METER
FR flOW RECORDER
FT FLOW TRMSMITTER
GO GEAR CPERATEC
HS HAND SWITCH
H HIGH
HH HIGH HIGH
L LOW
LL LON LCW
lA LEVEL ALAR~
LC LOCKED CLOSED
II mEl INDICATOR
LO LOCKED OPEN
LS LElEL S"lTCH
LT LElEL TR~SMlllR
~ MOTCR
NC NORMALLY CLOSED
PB PUSh BunON
PHA Ph AlARM
PHI P~ INDICATOR
PI PRESSURE INDICATOR
PT PRESSURE TRA.'SMITTER
PVV PRESS/VAC VALlE
RL RUN LIGHT
ROP RESTRICTION ORIFICE PLATE
SG SIGHT GL'SS
SV SCLENCID VAL,E
TI TEMFERAT~RE INDICATOR
TR TEMFERATlJRE RECORDER
TAl THERUAl PRESSURE RELIEF I,lLVE
TS TEMFERATlJRE S~ITCH
TT TEMFERATlJRE TRANSMITTER
'i!I ACTUATED VAL,E
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~ 100 PSI
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T-561
Height: 7.32 m

Dicrneter: 24 10 m
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Corbon Steel
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NOTES,

HOLD I, FIREU.~N P&ID UNDER CONSTRUCTION

NOTE I, ALL PiN ISOlATION VALVES ARE LOCKED OPEN
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LEGEND

[Xl GATE VALVE
(BJ BALL VALlE
IX] GLOBE WLVE
1,1 BUJT[RFLY VALVE

I c*J NEEDLE VALVE

CXl DIAPHRAG~ V,lLVE
[X)::J PLUG VALVE

~ NON RETURN VALlE

ex:::] PRESSURE REDUCING V,lLVE

~ PRESSURE CONTROL VAlVE

f- PRESSURE RELIEF VAlVE

!Xl THER~Al PRESSURE RELIEF VALVE

~ TANK PRESS/VAC VALlE

~ ACTUATED WLVE

ci SOLENOID VAL,E

~ J-WAY VALVE

-'V\.r FLEXI HOSE

-t HOSE CO~PlING (FfMALE)

-a HOSE CO~PlING (MALE)

~ SPEWClf EliNC

~ FlAME ARRESTER/DETONA~CN TRAP

+ ~LTER/SffiAJNER

fy1 Y- T'fPE STRAINER

I~I TE~PORARY STRNNER

X:J, DIFfUSER",

T TANK DIP HATCH

o:J HORN/KLAXON

I TANK ROOF FREE lENT

~ ~RE HYDRANT (2 CONNEC~ON SHOWN)

m OOUBLE DW'HRAG~ PUMP
(~R OPERATED)

-f] CENTRIFUGAL PUMP OR FAN

!IF IN DOUBT ASK!
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ill DOUBLE DIAPHRAGM PUMP --- EXISTING PIPEWDRK
(~R OPERATED)

------ fllTU~[ I'il'l'IIWK

-£1 CENTRIfUGAL PUMP OR FAN - - - - - UNDERGROUND PIPEWORK

~
--- REDUNOAIIT PIPEWQRK TO

METERING/DOSING PUMP BE REMOVED

------ ELECffilCAl SIGNAL

Q PUL~nON DAMPENER
# fL PNEUMAnc SIGNAL>

-® MOTOR LINE NUMBER IDENTIFICATION

g flOW ElEMENT ,!\WIDRil~% . IJi]lUlI!ILIN; "",

III ORIFlCE PLAlI .u..\ \ r r-I

~ STEAM TRAP r;XX= vt«-uu
~ SWMl JOINT

(~g.8'-115-100i-MIll)

[!] SIGHT GlASS

INSTRUMENT IDENTIFICATION FLUID CODE IDENTIFICATION

G;) INSffiU~ENT SITED LOCAl TO PRODUCTS
MEASURING POINT DSl DIESEl

©
FAIl FAnY ACID METHYl ESTER (FAIlE)

INSffiUMENT SITED ON THE W>JN GEN GENERAL PURPOSE
CONTROL RDOM PANEl FACE GP GENERAL PURPOSE (JmY UNES)

MS GASlDUNE

© INSffiUMENT SITED ON A LOCAL HFO HEAVY fUEL OIL
PANEl FACE GO GAS OIL

TO TANK D~N

UTIlITIES

DOCUMENT REVIEW
~ COMPRESSED ~R
CON CONDENSAlI

A SK;NATURE INDICATES THAT AN FF FlRE rOAM
AUlliORISED PERSON FROM THE SEcnON FW FlRE WAlIR
USTEO PARnCIPATED IN A REVIEW or HPS HIGH PRESSURE STEAM

THIS DRAWING" ~ INSffiUMENT ~R
IPS INTERMEDlAlI PRESSURE STEAM

5[CnON DATE lPS lOW PRESSURE STEAM

JO/IO/IJ
N NIffiOK;EN

ENG" DESIGN 1W TOWNS WAfER
TERMINAL ENG

PROJECT

MASTER P&ID
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XV56801
TANK8"

'MPORT/EKPORT
VALvr

~ L- --'

TANK568

LItlU1FlHA.'lr ..-~'fs_-
"'>Ii ~.., ~! ; ,III
~.'l ,.,0

'i1~ 0'"<:ilr ,,- is ... i:-

I H
[~ '0'. 1.£ uLlC'WAAtl' 15" , ""S'G1 ttl)UIPKMiT ~.64-

L~ LOCoIJ.
(

\ ,V·
~, .

rH U '7;7\ t:r I u u.., -0"uu.., ". TANK561 an ;So TANK564

~ I ~
XV561Dl XVS64Dl

&JrDG;,.. PORT/UPORT TANK8" PROJECTVALvr "' '.POfIT/UPORTP01~O 0 VALvr

DRAWING

CABLES C402B3 & C40295
TO BE MOVED FROM JB4/B2
TO NEW VALVE JUNCTION BOX

CABLES X4D341 & X40:l45
TO BE MOVED FROM JB4/115

TO NEW TANK LEVEL
JUNCTION BOX

~
. -.

CABLE X40336 TO BE MOVED
FROM JB4/B4 TO NEW TANK ---'

LEVEL JUNCTION BOX

TANK LEVEL SWITCH TANK LEVEL SWITCH
JUNCTION BOX JUNCTION BOX

JB4/200
TANK VALVE

JUNCTION BOX

JB4/199
TANK VALVE

JUNCTION BOX

JB4/85
TANK LEVEL SWITCH

JUNCTION BOX

JB4/82
TANK VALVE

JUNCTION BOX

JB4/81
TANK VALVE

JUNCTION BOX

JB4/84

\

~b
Js41198

TANK LEVEL SWITCH
JUNCTION BOX

-=I~ = --...-.- =_180I,~
I,

'''t=:~d·I.---__'

FIELD -TANK 564 & 568FIELD - TANK 551

-f-
No.4 SWITCHROOM

lao P'O"~
NON-SIS I:;:===----~="==;-==~F--===~~~~§;;~~::l SIS c;.,,,

~~O~RFU ~~ ~. ~ t:~~~~N~K~O~V~E~R~F~I~L~L~~~~~~~~~~~~~~~~~~~;;:===~JPROTECTIONPANEL -- - - ... PROTECTIONPANEL ... >etI
"'" ~ ,. c,,, I -I.

CABLE C40366 TO BE MOVED FROM J jl"\. f) IP l'_~=~__ SWITCHROOM
EXISTING SIS PANEL TO NEW SIS PANEL ~ ·rl I " c.... J:::l'=j'A=N~N_U_N_C_I_A_T_O_R_N_O_D_E_I

THIS CABLE WILL PROBABLY NOT BE LONG r-;-J.. ) l
ENOUGH TO REACH THE NEW PANEL. ~ L ..

CONSIDER SPLICING IN THE SWITCHROOM OR r<'. fi.., ii "f ~ wet' t.1 OJ, 'Ii
PULLING BACK TO THE NEW VALVE JUNCTION ~ ~ a :._i" a 8 ~(a fj"l ~ ej,
BOX IN AREA L/M/O (ADJACENT TO JB4/1I1) ,J" I ;~~!~);;,.;~i'""' ~ ~~

in m

I

NEW SIS TANK OVERFILL
MONITORING PANEL

EXISTING SIS TANK OVERFILL
MONITORING PANEL
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FRONT ELEVATION

AREA FOR FUTURE TANK &
VALVE INDICATORS

SIDE ELEVATION

l
'[

J

I
I
L

LED INDICATORS WITH
LAMP TEST FACILITY

o

r TANK OVERnU I
PROTECTION

CONTROL PANEL

CABLE
ENTRY

CABLE
ENTRY0,

o

,......, ....,
'-' ,~

~ 0 0
il IV,...., I';""

N
0

L.J .......
~
N

ENCLOSURE I RITIAL TS8 I
I ENCLOSURE 8805.500 I
I SIDE PANEL 8 I05.235 I
I PLINTH FRONT 8601.800 I
I PLINTH SIDE 8601.050 Ir

PAINT fiNISH I RAL 7035 I
PROTECTION I'P55 I

I
LABELS IWiBiw TRAFFOLITE I

j

I SIDE ENTRY ICABLE INCOMING

r
CABLE OUTGOING I SIDE E:XIT I

I
I

SUPPLY I 230Voc 50hz I

1606.0505.0
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GREY TRUNKING PANEL WIRING (24Vdc)

BLUE TRUNKING - FIELD WIRING (1.5.)

BLACK TRUNKING - 230Voc

GREY TRUNKING - fiELD CABLES (24Vdc)

VIEW ON BACK PLATE

o o oz z z
!< !< !<z z z
" ::> ::>g: Ir g:I-
0 0 0

'" '" eo

0 0 0 0

'" eo '" co

§ P& J Des ign LIn
I Tel 0164261744<1
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CUENT ORG. No.

PLANT
IF NOT SIfi.'JCO r1JlS-OQClJjlfJrlT is tif.ir:D!m1fJUro

REV DAU BY D"N CHK'O APP'O D£SCRIPTION

05/12/" p,p, p,p,

." D.>t~~/l~ p,p, P,P.
.r 'Jbln.3/1~ 04B~F p,p, S) fAT ISSUE

~:
r--: ~> Inr ::'>.

~.O , ~D'RUN~Ii~S?S(S;l
, ../

0 •• (I (I. (I ••••• (I •• (1 ••••••• (I. D ••• (I.

TITLE

TYPE; H~ol Stuitl~ 'OIE!rmcIprinted Sleeves
FERRUl$S:"
T'f,P.f;: .Bccnoce or Twin Gri Insulated
CRIMPS:

oeo

"z!<z::>g:
oeo

"250
RJJO
R410

~ ~ rvTlJRt

~-----~-----~-----~-----~-----~_-1 MUfI[

BO , 80 TRUNKING

DIGITAL SWITCHEDAC:
.CDlOUR: PQ~nive Red OV Block

24V DC SUPPLIES:
COLOUR: n a
SIZE: n a
INSTRUMENT t iovee SUPPLIES:
COLOUR; Liv. a,,,im' I N'~I ret Blue
SlZ~ Suitobi Roted with Minimum

1!1r(1w

I
I
I

,
I

INSTRUMENT 230Voc SUPPLIES:

SIZE: " "
'ELECTRICAL 440V l 240V AC:

DESCRIPTION

WIRING DETAILS

'I T6-61 40 IWDU 2.5 (W;edmuller '020000000)

,ll T6-3 I 2' 'i'WTR 2.5 (W1.~m"rr.r'0"00(000)
~'I T6-4' 20 WTR 2.5 (WiMmu!'., '0' 1(00000)

I TB-51 120 I WTR 2.5 (W,edmulle, 101,DOooOS)

,lT6-2 L 60 wiR'2.5 (Wi.dmuiler '011000000)
J'O WDU 2.5 (Vi1e:dmull" '07000QOO&)

6 IWDU 2.5 (W;edmuller '020000000)ITB-' I

., i::t B D a CI

0) RELAY &. TERMINAL OUANTITY REDUCED AS EXPORT
VALVE LOGIC REMOVED.

b) RELAY NUMBERS REVISED TO MATCH SPLIT SIS &. BPCS
LOGIC ON THE WIRING DRAWINGS.

o
o

f-- -

VIEW ON ARROW A-A

-

~
~

> ~.~
~

'-' ~ oz z!< !<z z::> ::>Ir
I- g:

>S' 0 0...
x .
S' 0...

'" 40 , 40 TRUNKING/

I

25 I WTR 2.5 (W;edmuller 10,1000000)

25 IWS, 6 (WieilrT1uller ,0" DeODOO)

DESCRIPTIONOTY

TERMINAL BLOCKS

E) SINGLE POLE RELAYS :-

LUTZ - TYPE RE 7-23'2 DC 24V (Order No. 760022)

0) STANDARD 4-POLE RELAYS :-

BASE - FINDER TYPE 94.04.0 (Block)

c) .-POLE GUIDED CONTACT RELAYS :

BASE - OMRON TYPE P7SA-'OF-ND

RELAY - OMRON G7SA-3A'B

B) EXPANSION RELAYS

PILZ TYPE PNOZ s t (Order No. 750 ,,')

A) SAFElY RELAYS :-

PILZ TYPE PNOZ 52 (Order No. 750 '02)

NOTES
RELAY No. TYPE

ROB4 fiNDER 4-POLE
ROBS FINDER 4-POLE
ROB6 FINDER 4-POLE

R,24 PILZ PNOZ52

R'24A PILZ PNOZ5"

R250 PILZ PNOZ52

R3JO PILZ PNOZ52

R4'O PILZ PNOZ52

R2BJ OMRON 4-POLE

R296 OMRON 4-POLE

R299 FINDER 4-POLE

RJ04 fiNDER 4-POLE

R306 LUTZ '-POLE

R36J OI.4RON4-POLE

RJ76 OI.4RON4-POLE

RJ79 fiNDER 4-POLE

RJB4 FINDER 4-POLE

R3B6 LUTZ '-POLE

R'.J OMRON 4-POLE

R4S6 OMRON 4-POLE

R4S9 FINDER 4-POLE
R464 FINDER 4-POLE

R466 LUTZ '-POLE

,fI),

LIGHTS MOUNTED IN THE
FRONT OF ENCLOSURE

http://tif.ir/
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LO(l.Je DRAWING 1 : POWER DISTRIBUTION

REV DATE BY ORN CHK'D APP'D DESCRIPTION

• H!1U1.l PP P,P •

8 29/01/'" P.P P,P,

25/0J/14 O.8,r P.P. O.B. T fAT ISSUE

IJ.4MINGHAM STORAGE Co. - [AST TERMiNAlPLANT
IT Nor SIGNEDm{5 OOCtJU£tIfIS U#Ct)N11lOLL£D

LAST NUMBER USED : 002
SPARE TO : 020

LAMP0"
DAISY CHAIN TO

COMUON TERMINAL ON
ALL INDICATOR LAMPS

TO LINE 12110 LINE 1.21

DAISY CHAiN 10 TEST
T(RMINAL ON ALL
INDICATOR LAMPS

TO LINE 121

l.M4P SUPPLY
OAIS'I' CHAIN 10

SWITCH INPUTS fOR
ALL INDICATOR LAMPS

LAMP TEST
PUSH8UnON

.~~

.~

LAMP TEST

,. ... ,,( 1C:I"~ ..

.... ; lit)';:.

Ir~a',)I~~.
J(~" )tn"

001

lOCAl
RESET

;<V/, ______rr,_o------'''''=''--- --<t-_--'''''----I 255, 335,
<415, I)lX

RElAOT(
RESEl

___o_
r-O 0---
IL ~

FROM LINE
049

FROM LINE
049

",,,rES
1) LED INDICATORS FinED WITH INTERNAL DIODES

SCREEN £ARTHBAR

ov

SPARE
SEE UNE )llli

TANK 568 IMPORT VALVE SOV
SEE LINE"'8

TANK 568 BPCS LOGIC
SEE LINE 441

TANK 564 ''''PORT VALVE SOV
SEE LINE 338

TANk: 561 SPCS LOGIC
SEE LINE J61

TANK 56B SIS LOGIC
SEE LINE401

TANK 564 SIS LOGIC
SEE LINE J21

TANK 561 SIS LOGIC
SEE LINE 241

TANK 561 IMPORT VALVE SOV
SEE LINE 25B

T~'~ M< pPttS LOGIC
SEE LINE 261

SYSTEMTRIP R[S[l
SEE LINEOB2

SYSTEM INDICATORS
SEE LINE 092

[SO RELAY
SH LINE 121

~...v.

2lOV"~> /1
rROM POWER )---------i
DISTRIBUlION J Core I

L

GENERAL ISOLATORS & TERMINALS RELAYS & TIMERS CONTACTORS & OVERLOADS SWITCHES RELAY TERMINAL NUMBERING

~ ® .0VOLTMETER
[EJ T[RMINAl <, ~ --T-~~(KEY K> APPLICABLE ON THIS DRAWING

ACTIVATED LAMP o-tO EJ Q______9 crro Q___Q 0--0
VAL\'[ ISOLATOR NORMAU y OP[N INS1ANT OPEN DELAYED orr NORMALLY OPEN HORLlAll Y CLOSED 00 OPERATED 0.........9 NORMALLY OPEN ' , J o-ro OPENS ON RISING or' OPENS ON RISING

~ rUSE UNK CY"O R[lAY • I , PRESSURE T04PERATURE

-[j- @HOURS 0--0
QELA'Y[D CLOSED (N/e) -<>9 I, : 0-

,~
SOLENOID RUN METER

§EJ ~~~~~l~NK ~ rUSED SWITCH
NORMALLY CLOSED

---'W'---- 0 THERMAl £ STQPLOCK 0-.0 NORMALLYOPEN
-01 r? 10- O--,;-Q CLOSES ON RISING Y CLOSES ON RISING

BEACON (NO-LOAD) ~ tl2 Q..D? MACNETIC PUSHBUTION HELD CLOSED PRESSURE TEMPERATURE
VALVE OVERLOAD -<>: ,I ¢o-·:'0.AMMETER fUSED SWITCH 0 INSTANT CLOSE DELAYED ON OVERLOAD RELAY RELAY

El!l ~fsRC~:~C~n~NK ~ DELAYED OPEN (N/O) oIo PUSH8UTTON o-u NORUAtLY CLOSED I hI <>-p' OPENS ON o--ru OPENS ON
(ON-LOAD) TIMED R[lAY <>-0 .~ STOP SWITCH CONTACT RISING LEVEL INCREASING FLOW

"-A..A....r DOUBLE WOUND ~ SOUNDER
rUSED SWITCH ---- ~El!to.NiOI,L MULTI POSITION

@f"R[QUENCY -)-- PLUG AND SOCK£:T 0 0 (ON LOAD CHANCEQV[R II(jElliOC~ __o...._ PUSHSunON a--o ~~~~~~~NClOSEO "TYPICAL "1;-2 CLOSES ON Y CLOSES ON
~ TRANSrORIo4ER MOER ---E3- (OOU8L[ 8REAK) CONlACT CONTACTOR o 0 START 3 CIRCUIT RISING tEVEl INCREASING now

OV

PSU
PUlS

0510.241

~ __ I,
...I Z W'i

fROM LINE
OOJ

DC POWER DISTRIBUTION

uca , }'OA
Type C POWERSUPPLY

SEE LINE 042

Mce 2 }6A
Type C

POWER SOCKET

MeB J }'A
Type C LIGHT

MeB • }6A
Type C SPARE

SEE LINE IU()I

MeB 5 }6A
Type C SPARE

SEE LINE XIII(

O~,

'U

~ ~

~ ~-
~2

1-- ,I N'

-~
LJ

I »J

-~
l<

J n.,

-~
L.

.1 "5

~ ...

~r
I

ISOLATOR

AC POWER DISTRIBUTION SYSTEM TRIP RESET

LEGEND OF GRAPHICAL SYMBOLS (ALL CONTACTS SHOWN IN THE DE-ENERGISED STATE)
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ISSUED rOR TENDER

DESCRIPTIONREV DA" BY
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?M)J/" D B,F

PLANT

P & J Design Ltd
Tel 01642617444
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CLIENT DRG_ No;

L.AST NUMBERUSEO : •••
SPARE TO : 070

~uTES
1) LED INDICATORS rrrrco WITH INTERNAL DIODES

LAMP SUPPLY
TO LINE 281

S[( LINE 419

SEE UNE JJ9XV56401 IMPORTVAlVE

SEE LINE 259XV56101 nAPORT VALVE

LAST NUL4BER USED : IUCI
SPARE TO : 040

....

~7P'v Avll _ c-----
c fl.t\~ S1& ~Pr113

(2G5C~04(:)
c:>---

REMOVE LINK
fOR REMOlE

RESET

'~C{2/\S~i1'1lC77,{ l(

st« Rtrt_-1..c

\

021

• f
151

LAMP COMMON
TO LINE 281

SEE LINE 419

SEE LINE 3J9

SEE LINE 259

ESD RELAY
TRIPPED LAMP

NOTE 1

LAST NUMBER USED: 023
SPARE TO : OJD

FROio! LINE
051

511[E50 ~o TO-t "i~v' -,r~--- ,
I

121

GENERAL ISOLATORS & TERMINALS RELAYS & TIMERS CONTACTORS & OVERLOADS SWITCHES RELAY TERMINAl NUMBERING

.,..1.., HS
APPLICABLE ON THIS DRAWING

~
ACTIVA1[D @ ® VOLTMETER [£] 1[AM'_

...._.,
13 Q.__Q "T" Q.___2 o-tl ·~T-iJKEYLAMP 0-10VALVE ISOLATOR NORW,ll Y OPEN INSTANT OPEN DELAYED OFF NDRWJ.l Y OPEN NORL4ALly CLOSED 00 OPERATED "-? NORMALLY OPEN 1 2 J o-r' OPENS ON RISING or' OPENS ON RISING

~ rUSE LINK 0-'0 RELAY DELAYEDCLOSED ' , , PRESSURE TEMPERATURE

-[j @HOURS u--o (N/e) -<J';> , 'e>-

,~
RUN METER rUSED SWITCH -'l1'- 0 THERMAL £ STOPlOCK "'-" NORlMllY OPEN

-019:0.- ~ CLOSES ON RISING 'Y' CLOSES ON RISING
SOLENOID BEACON ~ :~~~~l~'NI<~' (NO-LOAD) ~

NORw'lL Y CLOS[O £.l...2 ~ w.cNrriC PUSHBUTTON HELD CLOSED PR[SSURE TEU.PERAIURE
VAPJE G·MMmR OV£RlOAD RELAY OV[RlOAD -<J: , oo-rUSEDswnCH 0 INSTA.NT CLOSE DELAYED ON RELAY OPENS ON OPENS ON

~ ~fSRC~:rC~IT~NK ~ DELAYED OPEN o.Io PUSHBlITlON o--=ro NORUALL Y CLOSED ' , , o-r o--ru(ON-LOAD) liMED RELAY ~ (N/O) B STOP SWITCH CONTACT RISING LEVEL INCREASING fLOW

'-A.A..J"" OOU8LE WOUND ~SOUNDER
fUSED SWITCH .,--'>--- MEP-loII.NtCN. L4ULTI POSITION

@FFlEOUENCY
-}- PLUG AND SOCl<rT 0 0

m~u~~D eREAK)
CHANGEOV£R I1"JERLGJ:' __n_ PUSHBLmON 0---0 ~~~~~~~N CLOSED TYPICAL "o-!? CLOSES ON Y CLOSES ON

_;:=:::;::::v=: TRANSFORMER MElER ~ CONTACT CO~ACTOR o 0 START J CIRCUIT RISING LEVEL INCR£ASING FLOW

lAMP COMMON
FROM LINE

096FROMUN[
051

LAUP rrsr 10
LINE281

,.
N

SITE ESD

~STtIAIlii["'llll,-""~~INCHAM 00tX.
.,WIPGMJ,U.
N,[, UNCOLNSHIIt(....... ",w

LEGEND OF GRAPHICAL SYMBOLS (ALL CONTACTS SHOWN INTHE DE·ENERGISED STATE)

'\
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0) DRAWING RE-ARRANGED TO SPLIT SIS & BPeS LOGIC.
b) EXPORT VALVE REMOVED

PLANTDESCRIPTIONREV DATE BY ORN CHK'O APP'O

17/12/'3 prP, P.P.
O~~Dt/" p,p, P.P,

1~J~l/'" P_P. p''p1_ O.B.
P & J Design LJd
Tel. 1116426]7444
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IMPORT VALV£
CLOSEO
10 BPeS

SEE LOOP ~ioIEtT
SI-413J021_OWG

-,
I
J

IMPORT VALVE
OPEN

10 SPeS
SEE lOOP SHEET
S1483D21_DWC

-,
I-
J

TANK ISOLATION
-, P/8 OPERATED
I- TO BPCS

-' SEE LOOP SHEET
SloIIBJ021_DWG

LAST NUMBER USED : 11 J
SPARE TO : 130

lAMP COMMON
TO LINE 361

lAMP T[S1 TO
LINE 361

LAMP SUPPLY
TO LINE 361

05%

LS56100' "~ OURON
.~

05%
'" - ~

C7SA-JA1B g b "> GUIDED CONTACT is.~ RELAY
~ ·.2·1.,'II/rj RELAY .1 CI!oI1, 0" "'1. 2l!a.2B••:E}--~==$ R2BJ 286.11101

Ml R2ii~/_' ~L- 'M2~-_ I ~
SEE LINES 242 10 253 Q'3~

rOR FULL SWIlCH
CONNECTIONS

OS5 """J/J ·09•. QIi.1I TEl:"'!!

l I
09~-E=21-

NOTE 1

~••n ,.,alii 09.
~

R25D_ TANK HICH HIGH
LEVEL LAMP

1, -I = 091 09-'~r-:-_""'-1 .!!
noe o,~ :=:;L_~~ :TI

NOTE'
~

;'~/2RTI- t.:k::~ :::rr 099

~r-
~

SEE LINES 20119 to 270 s"rETY RELAY
FOR FULL RELAY TRIPPED LAUP
CONNECTIONS

TJI-3 _2'V/~-I DURON RELAY
C7SA-JA1E1

""/~"
,un un

R296 !.!!..297.
259.lIu"

'C~ ·~' •• J2 lin 102 .ra-s

I
5

18~2 l"Y/ij 1~'_, .~_, ,... la' R299 WI' .100.302.
~II.~D

,M R299/1 ,"" ,", UI-!l,

I
,

'0. 8

'.,./2-
~

"./2 fIJ7 2

~ ILtPORT
VALVE OPEN

-" 'OIl \OB
RJ004

oVjS 305.307,
255.xlIII

\,0 ·~~P~1.1 HI. lO!j TEJ:-5,
T8-5 ,,~ n2 IA,1061- 113 1259 I ,0:: .'0

~
·1,t~ 'l,vn R>o"ll 1l.' --"

IMPORT VALVE
CLOSED

~
N ia
~

LAUP 'ESl
FROM LIN':

'~9

LAMP COMLtON
FROM LINE

159 FROU LINE

tJ.~p,SUPPLY
fllOt..1 LINE

t:i'S··FROM UNE

TANK 561 - SPCS LOGIC

OPEN IMPORT
VALVE COMIdAND r -

rROM BPCS - - - -l
SEE LOOP SHErr L _
SI-4BJ021_OWG

25C56101
r-a_..o-
I NOTE2L _

IMPORl VALVE
CLOSED

UUI1 SWIlCH
SEE LOOP SHErr
SI-48.l021_DWG

25056101
r -<;_.....D-
I NOT[ 2L _

IMPORT VALVE
OPEN

LIMIT SWITCH
SEE LOOP SHE[T
SI-4BJ02'_OWG

L~ _

TANK 561
ISOLATION

PUSHSUTIONS
SEE LOOP
SHEET

SI048J021_DWG

3) REMOVABLE WIRE LINK, LINK REMOVED IF BPCS ACTION REOUIRED. LINK REFITTED FOR SIS TESTING.

2) VALVE LIMIT SWITCHES SHOWN WITH VALVE IN CLOSED POSITION,

NmES
I) LED INDICATORS nTTW WITH INTERNAL DIDOES,

LAST NUUBER USED : 080
SPARE TO : 090

Pill
PNOZ 52

AUXILtARY CONTACTS

SH LINE
2.2

SEE liNE.
292

SEE LINE
29'

SEE LINE
290

IMPORT VAlVE
SAFETY SOLENOID

XSV56101
SEE LOOP SHEET
SI0483021_DWG

.___-,2c:.",Vc:.,-,RoC<'~'_--"""''',-_,.,RJ04/3_ .7~
SYSl[~ XV56101
RESET CLOS[o lIun

ZSC!i6101

TANK :;61
HIGH HIGH LEVEL

SWITCH
SEE lOOP SHEET
SI-48J020_OWC

LE56101
r~----
IL __ _. _

R250

TANK 561 - SIS LOGIC

GENERAL ISOLATORS & TERMINALS RELAYS & TIMERS CONTACTORS & OVERLOADS SWITCHES RELAY l[RMINAl NUMBERING

.,lu ---.--r:- APPLICABLE ON THIS DRAWING

~ C~:,u: ® ® VOLTMETER [lli TERMINAL " ~
Q___Q "1" Q____Q 0--0

.~s.
LAMP o-tO : I.' KEYISOLATOR NOAMALlY OPEN INSTANT OPEN NORMAJ.lY OPEN NORIAAU. Y CLOSED 00 OPERATED <» NORMALLYOPEN , -~ 3 o--;ro OPENS ON RISING or' OPENS ON RISING

~ rUSE LINK cr'O RELAY
DELAYED orr , , , PRESSURE T£lrdP[RATUR[

'~~~~~ l~rJ~~·~DELAYEDCLOSED (N/e) -o¢ r uc-,-[5- @HOURS u--o --""'-- -D NORMAllY OPEN CLOS(5 ON RISING CLOSES ON RISING

.i 'OL(HOIO RUN MOrR rusro SWITCH £ SlQPLOCK 0-0 -019:0- ~ y r(I~-"1BEACON f§]] ~~~C:~l~NK ~' (NO-LOAD)
~

NORUAll Y CLOSED ~ s.Ls MAGN[TIC THERMAL PUSHBUTION HELD CLOSED PRESSURE TEMPERATURE -h '~J~lVAl .. ;0..A""(1[R OV[RlOAD RELAY OV£RLOAD -0: ,¢~rusro SWITCH 0 INSTANT CLOSE DELAYEDON RELAY OPENS ON OPENS ON
EE!I ~R~~:~C'rT~NK =e DELAYED OPEN o.Io PUSHBunON 0-0 NORMAllY cioseo ' , . oro o-ro(ON-LOAD) TIMED RELAY "--0 (N/O) B STOP SWITCH CONTACT RISING LEVEL INCREASING now , ~ ,.,..Ii J ., ~ I:l

'-..A-A.J""" DOUBLE ~ SOUNDER
fUSED SWITCH ~E.c:w.NlC:-.'" MULlI POSITION OJ.4RON CS7A-JA1B RELAY

, '

@F"REOUENCY ~-~- .,.-0 NORMAlLY CLOSEO CLOSES ON CLOSES ON rlNDER -4-POLE RELAY
DUNO - )-- PLUGANOSOCK£' 0 0 (ON LOAD CHANGEOVER CONTACTOR

.. 1t~L(I(K _n__ pUSHBunON TYPICAL ~ Y CONNECllON OOAlLS CONNECTION DETAILS
....i"Y'Y'\_ 1""''''0' ·AER METER -E3- (OOUB" BREAK) CONTACl 0 o START HELD OPEN .1 CIRCUIT RISING LEVEL INCREASINC now

lANK HIGH HIGH

l ~~~J~OR
_J- SEE LOOP SHEET

SI04BJ020_OWG

LEGEND OF GRAPHICAL SYMBOLS (ALL CONTACTS SHOWN IN THE DE-ENERGISEDSTATE)



@ P&JD es.ignLtd,
Tel 01642617444
www.pidesfgn ec.uk

CLIENT ORG. No.

SHEET 1 OF 1
P&I DRG No. 5)4830.1 D_DWG

0) DRAWING RE-ARRANGED TO SPLIT SIS & BPCS LOGIC.
b) EXPORT VALVE REMOVED

lSSUEO rOR l[NDERA 1'1/11/:rJ. P.P. P.P. O.B.r O,6.f M.M. U.U.

B ,OJ/02/" P P. P.P. OJ3.r. M.M. M,Lt.

25/03/" p_,...•. P.P. D.B:

TITLE
BY DRNDAT[R[V CHK'O

No.04SWfTCHROOMTANK OVERnu SIS PANEL
i.CGIJ DR"WtNC' .c. : lANK ~64

IMMINGHAMSTORAGECo. - EAST lERlillNALPLANTDESCRIPTIONAPP'O

LAST NUMBER USEO : 173
SPARE TO ! 190

\..AMPlEST TO
LINE 441

..,
I-

_J

lAMP CO"",,,WN
TO LINE l1li41

lAMP SUPPLY
TO UNE 441

0 r- '. 05%
'~ s OMRON

LS564001 G7SA-JAtB g S ~
~j ,WI' jB- RnA~ 3=~ ," ! GUIDEDCONTACT -0 ~ il;RELAY

't51 DV/9 , ;)R364,
" -""-i:= ;.~. RJ63 366,xu

t:;,..) ·J·~IJ ,., 1~2 'm-4

I ~ ,
SEE LINES 322 10 3.lJ I!~-E!J-rOR ruu, SWITCH

CONNECTIONS
15.5 1063/:l \5:4- tS~~, .~

':'!J~

~

~
.~<V" ~'"'/' 1~'&

2
,

R330 <- TANK HIGH HIGH
LEVEL lAMP

r------~ 15J 151 TB-5r--l : 1.~

Hi! ,,",L_~""'_-ill "'
~y&~ct_~

~
15. . l

SEE LINES 329 10 350 SAFETY RELAY
FOR fULL RELAY TRIPPED LAMP
CONNECTIONS

W-l 2,V/.-., OMRON RELAY
G7SA-JA18-. 161 161 ovo m,J77,R376 J39.le)l)l

16' .~'7·/2 Hi2. 1~2~

lB-:z.. I
..__:l1

-11 ~".\I:if}1 ,-~ =::JE

-II H1J! '6~ ov/. J8O,382.R;)79 lella.leXX

·IW R~l··/1 16. 165~

I
. ~ .

1'~ri 1<1
002

~
••.vrt. .~79/' 1::t17 2

IS-2 2'''1_-Il IMPORT
VALVE OPEN

......_.1( '08 16B R3B04 ovJ. 385,387,
3J5,IfIX

110 ·.~e·/1 ffi''9: '69' TJl-'

r
)I

'T8-f> ;72': 172
'~33'

no 2'1
002

~
,n '.l4'J/Z ~J6~/.2 '"'0 2

IMPORT VALVE:
CLOSED

~ § .~~. ~

'_"MP,'[Sl
mDIiA 1..INI

J)O

IMPORT VAlVE
OPEN

10 SPCS
SEE LOOP SHEET
S1483D23_OWG

..,
I-

_J

TANK ISOLATION
, P/B OPERATED
I- TO BPCS

...J SEE lOOP SHEET
SI48JD23_DWG

TANK HIGH tilGti
l L[l/El TO

J- ANNUNCIATOR
SH LOOP SHEET
SI48J022_DWG

fROU LINEFROM L.lNI,;
ei1'

TANK 564 - SPCS LOGIC

,-
----I

l-_

ZSC560401
r-o..-<>-
I NOT[ 2
L _

25056401
r -<;--<>-
I NOTE 2L _

L _

OPEN IMPORl
VAlVE COMMAND

FROM 8PCS
SEE LOOP SHEET
SI04BJ023_DWG

IMPORTVALVE
CLOSED

UMIT SWITCH
SEE LOOP SHEO
S1483023_DWG

IMPORTVALVE
OPEN

LIMIT SWITCH
SEE LOOP SHEET
SI48302J_OWG

TANK 564
ISOLATION

PLJSHBUnONS
S[[ LOOP SHEEl
SI48J023_DWG

3) REMOVABLE WIRE LINK. LINK REMOVED IF BPCS ACTION REOUIRED. LINK REFmED FOR SIS TESTING.

2) VALVE LIMIT SWITCHES SHOWN WITH VALVE IN CLOSED POSITION.

N(JIES
1) LED INDICATORS rrrrro WITH INTERNAL DIODES.

LAST NUMBER USED: 140
SPARE TO : 150

PILZ
PNOZ .2

S[E LINE
372

SEE LINE
371

SEE LINE
370

IMPORTVALVE
SAFElY SOLENOID

XSV56401
SEE LOOP SHErr

rRD~ lIN[ ,,0'5 __IIS;~~02J-DWG

~6 I .../1 I('l
-~_JI

I
~_.J

Sll{"fTY,
EARTH

M6401
CLOS[OWAil
ZSCS6401

2.VI' ROB<lg .......-''''-_~

mTBA
O[$['

I'~I Al /I.:i tN""

R330

TANK 5604
HIGH HIGH LML

SWITCH
SEE LOOP SHEET
SI483022_OWG

L£56401r~-----
L _

TANK 564 - SIS LOGIC

DURON GS7A-;y.,1B RELAY
CONNECTIONDETAILS

RELAY TERMINALNUMBERING
APPLICABLE ON THIS DRAWING

~SOUNDER

@VOL1UElER

tG'6\ HOURS
~RUN IoIOERoAU~rT[R

fu"::\ rREOUENCY
~MET[R

BEACON

GENERAL CONTACTORS & OVERLOADS SWITCHES

Q__Q c--c --....-(( HS
I 1_' KEY

NORMAllY OPEN NORw.u...y CLOSED 00 OPERATEO ~ NORMAlLY OPEN 1 2 3 o-;ro OPENS ON RISING o-ro OPENS ON RISING
, " PRESSURE TEMPERATURE

..In- -D £ STOPlOCK NQRtr.IAllY OPEN
-o¢ I 10-

~ CLOSES ON RISING ~ CLOSES ON RISING
MAGNnlC TH[RWl.l FUSHBlffiON "-" HELD cresco -<>19:0- PRESSURE TEMPERATURE

ovrRLOAD RELAY OV£RlOAD -0 I 100-RELAY o.I..o PUSHBunON 0-0 NORw.t.LY CLOSED , I , "6" OPENS ON <>-"("0 OPENS ON

~ STOP SWITCH CONTACT RISING LEVEl INCREASING now
~~...rq..-- MECHANICAL

__n__ PUSt"l8unON MULTI POSITION
tONTAClOR INTERLOCK ".-0 NoRUALLY CLOSED TYPICAL ~ CLOSES ON Y CLOSES ONo 0 START HELD OPEN J CIRCUrT RISING lEV[L INCREASINGflOW

ISOLATORS & TERMINALS RELAYS & TIMERS

QD T[RU1NAl .........
~ Q__Q h =r-o-tO ISOLATOR NORMAllY OPEN INSTANTOPEN OELAy[D OFr~ resr LINK 0--'0 RELAY DELAYED CLOSED (N/C)

F'US(O SWITCH c--c
~ =~~~l~NK ~ (NO-LOAD) E0 NORUAllY CLOSED Q..j_Q !?_Lg

FUSED SWiTCH 0 INSTANT CLOSE DELAYED ON

~ ~g'~6~\C~~NK=e (ON-LOAD) TIMED RELAY ~
DELAy[D OPEN (N/O)

FUSED SWITCH
-)- PLUG AND SDCKrT

0 0 ~g~u~~~SREAI<)
CHANCEOV[R-es- CONTACT

...... P

LEGEND OF GRAPHICAL SYMBOLS (ALL CONTACTS SHOWN INTHE DE·ENERGISEDSTATE)

http://j39.le/
http://2.vi/
http://t.ly/


-_-
04.02.14 DBFA MMMM OriginalIssuefor Review

NOTES REVISION DATE BY

If;.

r-r (-')~ i» A ~ c£'1 --I t.( _-,,8_,;__J e""'.. '--L'r---'a--"----""'~"I_'_Il.L-,,-------C-=~·,~ rr ZG

Local LocalSehlctorSWlLch N/A N/A N/A- -------1·----HS568 BundtsolailonSlalion

Nivotester S1277001

51277001LiquiphantProbeLE568 ,\,dress & Hauser_) FifL51-GAC2BB7G4AA40BDF01027 J ';~ g 1/2GExia IIG'1', KEMA99ATEX0523.. E1772(El0010) )

Endress& Hauser FTL325PH3E3 :~-o~:r-. Ex 11(1)131)[EExWjlf) DMT01ATE)(-e.Q~ N/A
1-\4(Jl"t~C ,CCl? IIC/Ue- V

----I-------tPc.:-tLZ-=------lpNOlS2 It:;C.l'll... t} f-tLGNiA -----I-:-:N-:-:-/A- ---NiII

:AEroNO.81463010SOHSHEET 1.0F1

rmNK&fil
Local

1------1----
NIA

HccS::_:5:_::64::__ 1BundIsolationStation
LocalSelectorSwilch

SI463023
---- SI463023-N/AN/A\,-'-:> ~-\~5"hl_I------I--

Mlilliiil SliuU!'awn

N/AN/A -- -S-148-3-02'":'2----1
LS564

LE564 S1217001L'q~lphantProbe

TITLE 15-00SeriesSISIn5trun)Emlj;cIledule

SI463022\ Endress~er _ FTL51-GAC2BB7CS4l,~Da0102~ r';~~1/2G ExliC T,

---I-=-S:-::-12=77:--::0-=-01-:----~~I::;En;:d=re::ss;::&?Ha-u...se-"_~"111F'Th 325PH3-E3~ M02eaD.lQl!3~\. ~ II( IlGEf[EExwlll1
PC/VB

R330 'SafeIY~Rce--r-.Iil\'-..·----------I--------I-=p·i;;LZ-=-- PNOZs2 -}~tL\_z,'I\1/TEN-:=/A:-"--"----

PLANT [isce EaSLTenminalDESCRIPTION

--1-"TANK~

SI463022

_____ _ ~G1JJWG':''11

KEMA99ATEX0523j IE (El0016) ..I
DMTOIATEXE~ N/A

Local

-

N/A

APPROVEDCHECKED

TOTALS

<J,..J- c Q-, ~. r
11+ -~ ~ a~- f-f:'t-"I' :; \ \ \ 11x- I.Ci' (;112__J t-(;(.)~;=O:: '<11

----l--~·~-t-h'_6"'1---,LJ_~O_:re-c-1'~M h8f>:i2 z.._L._~ - ~-t-I 'L ~Lt-7CiS?_~~
~ I -----' .~ 'Z\.c --l----+--

T '''':=' T"-;___ ~J\'S if s__~ -1K=~j~m..'. 1G (;, .IC.[X"'\---A-[.a__-=_-== I~65~--:= --- PrtC!i 0: c:-~
~ D- E'~ 'b M kf ---:41 & (J) ]_ ....IS4,.,.~ . ~t-J 'lHJ...t -C-t~-I(.,--!::::.1.;----

IIt:kdVl u. l (l t:'[-reod .~

L'W "(:)\ U-A- C?b ,,-,[2;-r:--- -'b \ \s~ • _ _
-::.f-t--- E:'l(.. n ::..§ '::2 8='+- c..:::rt: -r:L (t;,-:Ju c__ -=--- -':;<::_J ~Ol L . P7 PT;1 A1f:1..1_ I 25

f-- I. ~L u: 7~b.. t,-..,. ~ r"\ I.-. J

~--------,I __-~~'~5L_~L~!~.~I~\~QI~;

---JO -7.~ .. ,--C;(..;"''i"h;.."", iW r()\i.--F't f!; SLt ~,......O _:__ I------I

I-- I--..llt!-'---S!l" ____!.m___L.I----'(l\~H__'____!'2~{:;~-2,,__.,(;~~~~'L,'j:L4'~l:.~3~_I,?f"'ISf{\- Gj to ''".,)(l'(./) ., ":F '1'--:). _EO 'l..~..-"! '2 'I- 1.-.1.

-" 2115

N/AN/A
BundIsolationStation
LocalSelectorSwitch

SI483021
SI483021

HS561

JB4/67 BundIsolationPanel I~l.t. Cl1;; it;:,'I1",1, 1..1- ,LH
jB4-'BS- BundIsolationPanel - ,~( L \' , 1_ 11·:.'+- r ~\.\...
JB41'_:_:9:.c7 *Bu:::n~d__:::oT;,:BC~S~IS:__:_IH~LA~J:=B----1.:;_~-----.'I-= "' ...d~r'li.......t:tt I ... '
Jij4i1~6 BuildTBCSISIHLAJB _ - B 0:::;
JB4/199 BundTBCSISValvesJB " ______jl tc.
JB4/200 BuM TBCSISValvesJB- --_I_--__:_----I, -d (r~

SI483020

LocalsdinJB41BS

NivotesterLS561

S1483025-~----I
.... --.

SI46.~02lj. v c,v"rlf
----ESI483025 --- ----- t;.V -> ~ -~---

SI483025 _- _-_-_- __2 2 -- -- -- --I---'~~lt-'-'I::__;'L(\:W 7LiJ;On ~c-....~~'----=O~._
- SSI1446833002255 I 1-,..." I·e 1 ,

j___!__ 1 _ FN~ I' 0 i ],'-'1-'--- 1
S148:3025

---~

-- -S-14-830=--=2-=-0---

XV56601 Vrili<"Body' __ -,---,,---'-'--'-""_'...:.......'--v F~:_:____o_..200_==_= 48_~ '-j,f\ ·tt."'6 b N/A N/A e 10 I r:Jc.:, _
XV56BOI Valv.,AcLuator ,G Aclreg./' .. '~'T,.·~~C::__l~-I~N~r-I..!:CI.--=-~~---'--------------IIC-"',...r--::-\"~~-,...'I_"'r"C::--'--(_:_p-__ El0036 ./
i~r56801 -- L_iITiiiSwitchBO..X.~(\xc::..::o\'___'')::______c\,''_.:,,'___'.,.,c___:_:_, "t,__,(.,__' _' __ Il~~~_-_-_-_-_-_-_-_-_-_·_E"wE~es::;uc;;:.c""",---7_ I-~, ~-~ N i f'o __.., ~:>. L---C .-...... -- EWOO?"{E324op--
I"S"'0C'eV=56:c.6c..Ol,-----'S;;;lenoTdBO~Y- ~f-r-z... __ Cf QT-U'. H Of'-&&S2"mJl.\1)<'-l ~ ---§~_~::_._~_
I~S~0:,:V~56~6~0~,----I~s=:o!:::::ef1~o.:::ld~C;.o:clil~--".------+-------~7'S:.:~:;;"=r-'L-:1..~---:'-----,,_n______,"""_.=__i"~ 121.104024C l·"~~c;;7~------ 02-) )': El0Qtl}1EmO( ____
JB4/149 ,_/ LocalJunctionBox ../ 1F\!2:1.-- (?JO;::I£~~'<.' loij/11521 v ~ <U l E1Q9A'«(EI838)~

Ili'Unii ""i"l...n

R4,0 SaielyRer~y
fTn.lamfllt Phi. .,,~

I::S-:--::14-:::83C::fj-=C24:--- -- 1 --

SI483024

__ I-------I----------.i~~------I-------+------1118~19;'!'!!1I~~' __~S~WG~I1:l.1L1f,_+---I ._I----I----4I--IW~14J O!li:6M'&aQCl!~IIi'~v.~"W,

1SI463024

LiquiphantProbeLE561 S1277001

1 - --,_-- ---J-- ~ d OC i.ct-

SI463020\ Endress& rser Ft~2BB7/G4A"" AAOW0ffi27 L~~1/2G Exia 1I.~\EMA99~ E1765(El0001) J
I--::S-:--::12-=77=--=0--=-01-:----En(jreSSd&..H~Lau-s-er--"'F""T:---L-::-:32:-:5~P~H3E3 ~4029A01093,V Ex 1I(I)GD[EExia/il!] DMTOIATEXE05V N/A - ---

IIC/JlI!!' V
R250 ---I-'--sa--'-fe-IY-R~e--'--Ia-y----------I--- - PILZ PNOZs2 r-r~ lul r .....t b-4\ N/A N/A N/A
IfllIIIl I'le'i'ntnl l~r~IIH ,Dr".;;c"-Yjfll'i[ -:4:£

-
-----

-,--
2 2

Service Manufacturer

Locatedin JB4/67
1'0 CJ(.-"_"-- =--;;·'-'---'--- -r-r·CL""'-"-O":'>~·

ModelNumber

SI463023XV56401 ValveBody I-------I-'ll<.Ci)f=-r>(~(l-j-1~'.!:C.-I'-'"\,or\J=--:----115()TM9'XiNn..a l" U-,!_...v'-l l~ • N/A IN/A -----f\'--"- leeLf9~__
XV56401 - VaiveActUalor - AClfeg. .../ lfiL '7156 {!_ I~' \ fr N/A N/A El0033 v--,,\ ~ ;'_ . - SSI1448833002233----1
=:ZS~5~64~0~1----~,L:"im~i:.:tS~w~il;:_::ch-'--'B::-:0"'-x'--'ik~!),-,-W""'-..l:\.-,-\"1:--,-,:t:__r-,~,,~II,.{ We5lJo~ki ~_.,...J,:t.-4 -' ------- _ 1""- \,.,. ~ I~\,_"L~ E1003~,(E05~
SOV56401 SolenoidBOdy Seitz ~P 063~~P~ (.,...1 II0 b 11 ,...) ~_ 'oJ i r~ tv h -- ~~ ._-+---- SI483023
§9Vfj6401 SolenoidCoil Seitz .,/' Ill" <t. --"L:::!'-I~'_q::J(~TL-'-'tt"'I_::12::.:1__:__:.Ic::.04__:_:,=024EI",,-r) ~.l1.. -S_=.Lt= II-=E:::.:l0tUB'(EO~~ ---- __SI_48_30_2_3
JB4/145 LOyllJuncnonSox 1)-1..~l_ /'>n~. -rG(7'_,.I 06/11510 ~ -... II E10037(EI641)" SI463023

---·1---21-

-1---
1

1 1

--

SerialNumber

'I-JVc I i OC~2t:; __
-------------- -1--1---2 2

-- ~----,----.-,_ ,_

--1--

CertificateNoCertification
Instrument
Tag.No.

Instrument
Spec.
_:SPC AI AO' Address

Loop
Drawing
DWG

Notes
D = Digital,A = Analogue,I = In,0 = Out

S = Software,H = Hardwired,

2

firs L~c Solver

01 DO

I/ORecjuli,mlenl
P&t

Drawing
Client(REV)

slMSOO!I..o.wa tt),

Atex SiteSpecific
StSTag (ATEXTag)

INSTRUMENT SCHEDULE

~.

http://i.ct/
http://o.wa/


CUENT ORG. No,

ISSUED fOR CONSTRUCTION
0) DRAWING RE-ARRANGED TO SPLIT SIS & BPCS LOGIC_
b) EXPORT VALVE REMOVED

TIlLErssoto FOR TENDER

REV OATE BY ORN CHK'O

16/12/13 P.P. P.P.

03/0'/1. P,P_, P~P~

·<~/Q"/li P,P, P,P, D,B,

NQ,i4 $W!1CHFi(JOll Tj,Jt~-'O'/[RFIU:- SIS pANEL
lOGIC ORAwlH.r; ~ ; lAN~ [Iti;e

IMMINGHAt.1 STORAGE Co. _ EAST TERMiNAlPLANT
DEsCRIPTIONAPP'O

.....w.v$1IRAC£CoLll!'
~(ASlTl"'1IW.
.... INGHAM DOQ{.
"1MCH0U4,
,. [, UNtOLNSHfIt.-,..

IF NOT ~m THIS {)(JCilJItIff IS I:JNtOIlTROLI..£D

LASl NUMBER USED : 2JJ
SPARE TO : 250

3) REMOVABLE WIRE LlNK_ LINK REMOVED IF BPCS ACTION REOUIRED_ LINK REFInED FOR SIS TESTING,

LAMP COMMON
TO LINE 521

lAMP TEST TO
LINE 521

LAMP SUPPLY
10 L1N[ !I21

-~
.. -%

LS568001 -~.
OMRON %G7SA-JA18 os- ;1, GUIDtD CONlACT <> ~ ~~FfRELAY 3 :~

RELAY
_"" ~" fN/" 4148,444,

." -'"'i:= ~! RI,4J 446,,, ..)(

,,13 ~-"'H2 2'''~ 21'~

l ~
SEE LINES 4102 10. 4113 ,,~ •FOR FULL SWITCH

CONNECTIONS

11~ ~44J/J '" 21< 18-5

1 - ._____li,

2·'!) :::::::::JE
NOTE 1

,.vii ;'··~t' ;.rt!,

~
R410 lANI( HIGH HIGH

,
lEVEL LAMP- -I. -I =',i' '11

.TFl~!)

r-'--,,~ t)

L_I--J_-m: 2.16 218 le
NOTE'

~~~Ltr_~ ~·tS! ~ '<Y
z

SEE LINES 419 10. 4JD SArm RELAY
fOR fULL RELAY TRIPPED LAL4P

CONNECTIONS

~ > OMRON RELAY
G7SA-JA1a

----l=!J: 2.11 .2" R4I56
Ql(/12 . ll!,457,

4119,Io(x

22.,l ,~4'~/2. 222 2Ui ,..!!:-5r~ ~
10-' <II ~i~':::::!E:~'74V'~

---i=ill- ," 224·
R459

tNl2 <460,462,
-

XXlI,)(U

226 R.~VI no 2Z& ~!i

I ~
.2.28

11

~
1,OV}l -~"./, 2

"" 2

~"-IVI" IMPORT
.~. VALVE OPEN

::::::E ". 228
R<l64 OV/12 465.467,

415,Ioo(

i~c ~R."6A!i/' oij' 229 m-s
JJ

TS-5

~ ... I "0:2J' "" "
~

2,'V/> ··!All· ~;,H 2-~B '23.3 0)

IMPORT VALVE
CLOSED

.~ '" ~"o 1\

LAUP TEST
FROM_LINE

J>O

IUPORT VALVE
CLOSED
10. SPCS .

sst LCOP sarcr
. ·S.1"8J0:2~'::'[].W';;'

-,
I-
-'

TANK lSOLAltON-, PIB OPERATED
l- TO BPeS
-' SEE LOOP SHEET

SI4BJ025_DWG

-, IMPDRl VALVE
OPEN

l- TO SPCS

-' SEE lOOP SHE[1
S'loeJ025_DWC

rROM LINE
060

LA~:OS~~~~EON
JXl

LAMP SUPPLY
fROM LINE

032.0FROM LINE
060

TANK 568 - BPCS LOGIC

TANK HIGH HIGH
L£VEL TO

ANNUNCIATOR
SEE LOOP SHEET
SI4BJ024_DWG

L
J

OMRON GS7A-JA18 RELAY
CONNECTION O[lAILS

RELAY TERMINAL NUMBERING
APPLICASLE ON 1HIS DRAWING

2SC56801
r --0..-0---- -
I NOTE 2
L __---

25056801
r ---<;--<>- -
I NOTE 2L _

r£_-
,I.L- _

OPEN IMPORT
VALVE COMMAND

FROM BPCS
SEE LOOP SHE[T
SI4BJ025_OWG

IMPORT vALVE
CLOSED

LIMIT SWITCH
srt LOOP SHE[T
SI4BJ02!)_DWG

IMPORl VALVE
OPEN

LIMIT SWITCH
SEE LOOP SHEEl
SI4BJ025_DWG

TANK 568
ISOLATION

PUSHBunONS
SEE LOOP SHEET
SI4BJ025_DWC

2) VALVE LIMIT SWITCHES SHOWN WITH VALVE IN CLOSED POSITION,

",uIES
1) LED INDICATORS FInED WITH INTERNAL DIODES,

lAST NUMBER USED : 200
SP....RE TO : 210

PILZ
PNOZ .2

AUXILIARY CONlACTS

SEE LINE.5'

~-_j

~W-

SEE LlN[
451

SEE LINE
.50

£So

IMPORT VALVE
SAf[lY SOLENOID

XSV56BD1
SEE LOOP SHEET
SI4BJ025_DWG

""'6801
CLOseD LlMIl
2SC56BOl

SYST[t.4
stsrt

lANK 568
HIGH HIGH LEVEL

swnCH
SEE LOOP SHEEl
SI48JD204_OWG

lE56aD1
r~----
IL _

R410

fROM, Lih't'
<\58.401

TANK 568 - SIS LOGIC

~ SOUNDER

@VOL1~£T[R

~HOURS
\QY RUN Un[Ro AM"'O[R

fu:\ FREQU[NCY
~"'ETER

BEACON

ISOLATORS & TERMINALS

[![] TERMiNAl "<Y(O ISOLATOR

~ fUSE LINK 0-'0

~ ~~~C:~L~INK ~' fUSED SWITCH
(NO-LOAD)

Em ~f:C~ri~~~C~lT~NK =s rusro SWITCH
(ON-LOAD)

0
fUSED SWITCH

-}-- PLUG AND SOCKET 0 (ON LOAD
-E3- (OOUBLE BREAI<)

CONTACTORS & OVERLOADS SWITCHES

!L.E cr-u ~T~(~~RAl[O
HS

NDRt.W..tV OPEN NORt.4A.ll Y CLOSED ~ NORMALLY OPEN
1 , , o-;ro OPENS ON RISING o-ro OPENS ON RISING

-o~ I :0- PRESSURE TEMPERATURE

--"'- 0 THERMAL ~ STOPLOCK 0-0 NORMALLY OPEN
-01910- ~ CLOSES ON RISING Y CLOSES ON RISING

MAGNETIC PUSHBUTION HELD CLOSEO PRESSURE TEMPERATURE
OV[RlOAD RELAY OVERLOAD -0: I ¢o-RELAY OPENS ON OPENS ONc.In PUSHBunON 0-0 NORMAllY CLOSED I I , o-;ro o-ro
B iA[CM~ICAl

STOP SWITCH CONTACT RISING LEVEL INCREASING flOW
~----'Oi'~~~"'_ UUlTi POSITION

11"'lll~'- _n_ PUSHBunON a-o NORUAll Y CLOSCO TYPICAL ~ CLOSESON "Y CLOSES ON
CONTACTOR 0 0 START HELD OPEN ~ CIRCUIT RISING LEVEL INCREASING flOW

RELAVS & TIMERS

B Q____£ ".l., .,..,--0
NORMALLY OPEN INSTANTOPEN DELAYED orr

RELAY OELAYED CLOSED (N/C).,...---"

~
NORMAllY CLOSED 2J...Q s.Ls

0 INSTANT CLOSE CHAY[D ON
TIMED RELAY ~

DELAYED OPEN (N/O)

CHANGEOVER
CONTACT

tAlAP

LEGEND OF GRAPHICAL SYMBOLS (ALL CONTACTS SHOWN INTHE DE-ENERGISED STATE)

GENERAL

429



pOdORe No. 51483020 OWG'CUENl ORG. No.

SHEETI OF 1

REV DATE rN DRN ~ APP'~/" DESCRlF'OON

A 13/02/1< P.P. P.P. D.8,f ~ '».W. mIl ISSUED FOR CONSTRUCTION

IWIIINC_ STOIWitC'" _ lAST lERIIlN/>J..PlANT
T_ OVERFIll PflOlElrT)Qlf.WU'f INSTROWENTSYSTEM
LE5610 1 TN<K 5." HlGH l~Gi< lEVEl. lOOP SHEET

REFER TO ANNUNCLt.TOR ,& RADtO WESSAGING
SYSmI _UAl FOR FUll. DE7A1LS- Sl488DOIJlNL

ANNUNCLt.TOR
WINDOW

ROW9 - COWWN 7

PROJECT
DRAWING

OPS OFFICEANNUNCIATOR SYSTEM PANEL

bulk liquid & ga. netwoll<
~

07. ~ RESE7 ~ODEI

'E>I ..... ( ~c:..,e'

JB4/197
LS56101 DMT01 ATEXE 052 EXD (1) GO [rEX Ie] nc
lL56tOI KOlA 9. ATEX0;23 El< D 1/2 G IDe Ie DC T6

CERTlFlCATE No. ATEXCERTIFICATION I,S, CALCUlAllONTN:; No.

CERTIFIED EQUIPMENT

BASED ON MASTER DRAWINGSI277055_DWG

MODS TO BE TRANSFEREDTO MASTER
DRAWINGON COMPLETION OF THIS PROJECT

24Vdcr
~ _. C~

OM "'831> 00.1 002 m-< <OlOO, '"' - ;; ~. . SLOT 1
,--=-:!2;.._:;.!'!---""'''--------------------------''7~'4:=' I .ami' 'ii" ''" CUO. 9. COlI I I ._ LAHH56101
,__ -'¬ i19......:::~l+-,;o)lIQ, _J ~i VI .7. INPlIT 7 II---I--~-.-......'---<o'--_i HIGJ't:,~H5liva

C'~~ J->=t1:"- I
II Cc)n I

'----------------_.------ _'
i19. R2ey'1.3 09. (111' ~ . TANK 561

~ 0 ~=1.r---l HIGHHIGH lEVElI --- TO SPCS'-- ....:00"""--15 l - - _J I (FUTURE)

SPCS (FUTURE)

L.N.IP COWMON
:24\' 2 _

PIll
PN02 12

!.AMP SUPPLY
>~V·2

DIP SWIICH
srniN/; ,

EXT >O.S

STD >0.1

I
2'~ ill. RElAY J :~ :091----c- ;26

- 28'
Jo.

2<W ::rrr RELAY2 :=m Olll----c- 22
- 2~·

[nd~ .. +HoUHr
Fl1.l25P

MY/, RO.... /I 1172 RJ04/3 0140 '0

SYSTEU ~IOI""'0 ClOSED lIIIT
ZSC56IDI

~~_.-'------,-,- __ '- ..j !_ONE I (IlIrnOHICS)
ZONE0 (PROCfSS)

SCREEN NOTlCOI4NECTm,

LE56101

+- -=_2<:!.!lY/"'"22__ -c02llr"/Ol __ .!!09!.!!6 ..:;~---.::~ 2

TMiK 561
HIGH HIGH
lEVEl LAWP ,

TANK 561 IMPORT/EXPORT
VALVE XY56101 CONTROL

SEE VI>J..VELOOP SHEET
Sl<SJ021_DWC

2.V/2 ~d_~-ffif--"=O"-+--~-'-j
IIUXII.WI"l' CO'-'TACrl: TANK 561

SAFElY RElAY
TRIPPED LAWP

OIotRDN I
G7SA-JAIS <Nt IGUIDED CONTACT

RElAY
091 R28J ·ril16

I
R250

071
~ IE: WI. I

I

+---------~l~W~lj~'.1:IJ+ _[][~OV~~~.--------------------------------------------_1

.~~1- _J,~]lJ:=.~~X0<)375==---+.===+i~~,: _ om'"
,..-"" r""71~.,., ~ .~~ 01 [E~::L u 10 Po;' ~'!lIT-'.L=-GJ-" MODE SE7 - 2- I"_'" Slu. Shoolh SCRri"N g~~~:::~~l :g~

£ARm- CH2 Switch' - ON~-1b ~ IWl CHJSwI\ch l -ON

tJ~~-{V7·

W'
LS56101

REFER TO LOGIC DRAWING
SI4B3009_DWG

FOR FULL FUNCTIONALITY

TANK OVERFILL SIS MONITORING PANELJB4/197 TANK LEVELSIS
JUNCTION BOXTANK 561 b" r- {' C

No.4 SWITCHROOM

SAFE AREAZONE 1 " S T4 (UNLESS SPECIFIED OTHERWISE)

FIELD

http://lf.wu/
http://iiuxii.wi/


2) REMOVABLE WIRE LINK. LINK REMOVED IF BPCS ACTION REQUIRED. LINK REFmED FOR SIS TESTING.

NOTES
,) LED INDICATORS FInED WITH INTERNAL DIODES.

BASED ON MASTER DRAWING SI277129_DWG

PUll. TO
RElEASE PROJECT

DRAWING

No.4 SWITCHROOM : TANK OVERFILL ROSOV PANEL

Q----"=---------t---------+---+--~-----',..-E]}--. TANK 56' 'SOLATION
J... - - - PU5HBUTION OPERATED

~---------------------,_---------+_------~--------~~~u_-~ (~~)

TANK 561
IMPORT VALVE

CLOSED

OMRON G7SA.-JA1B
GUIDED CONTACT

RELAY

TANK561
I.,PORT

VALVE OPEN

lAMP TESTlAMP SUPPLY

HS561
TANK 561
ISOLATION

PUSHBUTTON

JB4/87 : TANK ISOLATION JUNCTION BOX

lAto!P COMMON

. 18-5
~C'"--"'-'''.o.> ---'-I.'~2-i~.. '.1 _ OP.EN.'.ANK 561L______-=: "-', .'. -,__- - ~{~t~~~!d;-~'sP~SL_-----------'-""-I ..J> - _j I (rUTURE) .

TANK 561 SAf£1Y RELAY

FOR RELAYCONTROL
SEE HIGH LEVEL LOOP
SHEET SI04a3020_DWC

REFER TO LOGIC DRAWING
S1483009_DWG

FOR FULL FUNCTIONALITYR250

XV56101
LOCAL JUNCTION BOXSOV56101

http://op.en/


SHEET1 Of 1

Pac,ORO No. SI4BJ022_OWG

bulk liquid& gas network

-
'~_Ir_----+_~--_+--~--+__Ir__+----------------~_~~~

~.......
:'~'~l~':r~ MEA

§P& I Duis" Ltd
Tel, 01642 617444
www pidesisn ce.uk

TITLE
DESCRIPTIONREV BY DRN 't '~(Y "'P'~

p,p, P.P. o,~,. iJlII ''l-'!, IItlllISSll,[P' fOR' OO){sjJ;IicTIO"

IMMINGHAM.S10RJ:llE to. - EASTTERMINAl.PLANT

BASED ON MASTERDRAWINGSI277058_DWG

MODS TO BE TRANSFERED TO MASTER
DRAWINGON COMPLETIONOF THIS PROJECT

'ow O' liTO: I:Dole EMU ('l GOIEEx10)DC
KEMA 09 AlEX 0523 u El " /2:. G EEx ia TIC 116 SI277009_CAL

lS56<101

CERTIfiED EOUIPI.4ENT

CUENT DRG. No.

',r NOT SIGNED THIS OOCUllEPfl IS IJNCOHT1IOtLrn

REfER TO ANNUNC.,.TOR& RAmo MESSAGING
SYSTIUMANUAlfOR ruu OrTAJLS- SI468001_WNL

ANNUNCIATOR SYSTEM PANEL OPS OFFICE

t'J'l IlliJ RESET Ie;:~,
\ElX-,~ <,,- - :-ffi '5'L_l_L-m: ,'56

~-
T~K 56. 'MPORT/EXPORT
YALVE XY560401CONTROL

LAMP SUPPLY tAIIP TEST

~ SEEVAlVE LOOP SHEET ~S148302J_DWG

~a~-GI1,vJ; 1~,9

.wxn.w.rt cowr~rs:

PROJECT
DRAWING

24Vdc

I r : M~

~ (""" C~ ROW 10 _ COLUMN 2

_..11~53'__R2£,"'/~ ,~, ~., ~ - ~ ~ _SLOT' I
r- !L~-=-----------------"''-fF~l lr-..!,Q.~2LD1... '\/' ~COII 2 II_;,~-t__ ~--~-_l lAHH56.0,
L,._ ,"'."-~_E,..L---"". .~rro- ' 10 '1 INPlIT '0..1 HIGJ~~H5~L~ ..-Jf f-#. =-'-------'

}"L ~ _t::F ..- I:
ly.1---r:C~f_~ I

c:::'~1I.l5J!J ,OJ "~'~ T~K 5~~--l HIGH HIGH LEVEL
.1.6:5-'' --- - TO BPCSl-------------------------"""-,F," ---_j I (FlIIURE)

P'L2
PNOZ &2

,WI> ~. RELAY 2 : ::tH ,~"t-------c- n
- 2,4

Endren+Hou.er
FlL325P

'2~VI1 ROM! z. 13:2 R:le'" "340 o '
"= XY5&..01
~ES:[I ClOSED uurr

Z~Ol

I
I

I~~ '~~~f·~ ~~~~~~ ~

~I

EXT>0.5

jt,P SWITCH
1 SETTING

"I

j l-·~"~'··L_~~~~~J'O~-JruL------_i~D=O=2~~~:~ • yo "~&, ~ ~ ~ ,

TANK 5&4
HIGH HIGH
LlVEL lAMP

~~----+=,D=D=2~,~~(',R ,~1
lANK S6-4

SAfETY RELAY
TRIPP[D l..A.WP

R330

.~ >0.7

lMj

lAMP COMMON
'2'''12

r:;- iJvn-LL~~------------------------------------~

LSS6401

REFER TO LOGIC DRAWING
S1483010_DWG

FOR FULL FUNCTIONALITY

,~~ ~,,~,~,,~~'D"5,. I T~K 5~
r- ,~ - -l SAFETY RELAY
L.:!.""---------------"'~~~'_!.......",::::::ID_,_ .rr- TR'PPED TO BPCSr- , .......!L - (FlIIURE)

No"Te
~~~
Pln(::D

LE56401 2;,~i" tn~
~REEN NO' J ,~ I',~, ;CI.,..,
~ CONNECTED.r:.._ ~ ~.1.',,-...;-l,; ••1'G ~ p" 1 ~~
~ .. ~ ,,,,, ~ <t;,1O' 1- ~ ~

-.-'--.,-,-....L'''JI-~:c:.DNE: ;=) ~~_1·1~;:"I -C::J.-2~~~.-,-I • ~rt.'~=t=~;-,(-"----i--i ·rH,,>-. ~P-SW!JCH SEllINGS ClARON

J ~ l.t.~~!f!!.r1 IIOOE SET - 2 C1"'-JA'B
;m ...,~ ,JISr~~h CJ CH1 Switch 1 - ON GUIDEDCONTACTI SCREEN CH1 Switch 2 - OFr RELAY

EARTH CH2 Switch' - ON ,- -"'5"-'_1 I--"O"'VI"'.s 1
,~- :2~'Il!!!' BAR CH3 Switch 1 - ON I I R363

.<010' fill--~=~~

SPCS (FUTURE)

No.4 SWITCHROOM

TANK OVERFILL SIS MONITORING PANELJB4/198 TANK LEVEL SIS
JUNCTION BOXTANK 564 \~ .. ,... o C1

FIELD

SAFE AREAZONE 1 "B T4 (UNLESS SPECIFIED OTHERWISE)

http://ce.uk/
http://wxn.w.rt/
http://a.wp/


CUENl DRG. ND.

SHEET1 or 1

P'" DRGNo. S14B3023_DWG

§ p& IDes;gnLld
Te'.OIMHI7444
www.pidesige.cc.uk

PLAIII

mTiiTi1iI =:.~-~
r--t----~--_t--,_--+_~~_+--+----------------1~ ~~~. ,

~)O!J" ,

TRO'." EJo JU I 2 \4
" '; ....,.-'---'" " .

REV DATE BY DRN ~ APP'D DESCRIPTION

• 13/ilV" P.P. P.P. D.i<f"1":J... k.lw-WiQL 'SSUEO rOR CONS'RUCT'DN

LOCAL JIB SIRA 06 AlEX 3185 EICD 2 CD [Ex e D T6 NLA

"/-[PSJlO!), O~ .AlEXV7-DX Ex 11 2 G [Ex d 118+1-1,162S56401

J.S. CALCULATION!;'£RTI~i[ Ho. "TEX CERTIFlCATIONTAG No.

PT802 ATEX1014 ['It n 2 GO [Ex e iu D 1"6J94/89

2) REMOVABLE WIRE LINK. LINK REMOVED IF BPCS ACTION REQUIRED. LINK REfmED fOR SIS TESTING.
NtAPTB 02 AlEX 2125X Ex D 2 G [Ex em 0 HiS0V56-401

lANK CNERnlL PROTECTION SAfTTY INSTRUMENT SYSTEll"
XY56-401 TANK 56-4 IMPORT/EXPORT VALVE LOOP SHEDmLE

NOTES
1) LED INDICATORS rrrtto WITH INTERNAL DIDOES.

CERTIFIED EOUIPMENT

BASED ON MASTER DRAWING S127711 LDWG

MODS TO BE TRANSFERED TO MASTER
DRAWING ON COMPLETION OF THIS PROJECT

PROJECT
DRAWING

if NOr SIGNED THIS OOCUUDiT IS UNCONTROLLED

REFER TO LOGIC DRAWING
SI277023_DWG

FOR FULL FUNCTIONALITY

, 52 ~ TANK 564 ISOLATION
.____!1 'r- ;gS~~grON OPERATED

L_-------------------------+--------------+-----+-----------"'63~·l_E~J:"!l__ - _J (FUlUR[)

No.4 SWITCH ROOM : TANK OVERFILL ROSOV PANEL

LAMP SUPPLY

~

PILZ
PNOZ 52

'l~v/2. R379/2 U~'10

,~
~B'

~/9

.,0 ""'<II l!l9-·'

I
~'V/2 1!3•• /i 171

OMRON G7SA-.JA, 1B
GUIOED CONT.t.CT

RELAY,.,
R376

~/9

'"' ""'1/' 10.2.

I

~..2--="---------------_+-------------+_---j_-------------""-"'."-f-~;:;:::B-~ - -, ~':~Rf~~LVE
I- - - - CLOSEO

L_------------------------------+-------------_t-------r------------~·"~'O~~~~L~·._ _J l~~~R~)
~--~~~-o' OQ-_1LL ~O=D=2~~1'R~~ 2_

TANK 564\
",lPORl VAlVE

CLOSED

- --, ~~~~~~lVtj-__ ~ OP[.1i
'-- +- -!- +-------------""'66!._-F='lo - _j 1~u:;:;,3

'.

LAMP COMMON
':24\1' ,2

SAFETYCONTACTS

TANK 561 SAfETY RELAY

FOR RELAY CONTROL
SEE HIGH LEVEL lOOP
SHEETSI48J022_DWG-111--

I~ PInt et
"2 Carl:

-

''''''9/3 ~ ~<v/"~
'OJ7'''' =TJ. ,.,

Ta-,2l' :24VjB

'0'71/6 ~ '68

~
~'~O~~~7~/'·~~==]ll~I~6'~_f- _' ~I·~·__'~79 r-~""~ljL"~---------------f--------------+-----i-

r---""'66'----_"0"0/,

I I 31~.
'OJ.nt, .~. HD "<0' r.-.-,_ .I_ I ....I"iA~I'/1 138 ~>_~.i,; "TB-". '" I!3B6/' 1'~ '8-& , •..i}iJ~P=---------=-jfll.r-~-_y--...!i..,--- ,,-:0----=----0 ~7 '". ',,1-="'--'

I
~ TANK UNX I!.~S Q.ClQI UNK

2~V I 1S000nON .8 ODW.1.WlO 6 .~..,.~
~- - J.-- -J--['E (Nott 2)

I
I
I

REFER TO LOGIC DRAWING
S1483010_DWG

FOR FULL FUNCTIONALITY••R330

SAFEAREA

No.4 SWITCHROOM : TANK OVERFILL SIS PANEL

I
I

I

1PULL10
RElIAS[

HS564
TANK564
ISOLAll0N

PUSH8unON

r-1--a.,.OL..L9'..-ro.--I," 4OlS7/H - p"

2 1 '0:':'7/'-

JB4/88 : TANK ISOLATION JUNCTION BOX
Ir

• f 'j """6'0' -;,_;r
,I ' Tube

~......
..~XV56401

I I
J I
,c±:kr~

. ,
I
I
I

,I

ZONE 1 II B T4 (UNLESS SPECIFIED OTHERWISE)

SPCS (FUTURE)JB41~OOrflNi:< VA~VE
JUNCTION saXFIELD ih~)r-Q Gt

http://www.pidesige.cc.uk/
http://k.lw/
http://ont.t.ct/
http://oj.nt/


P.d DRG No. SI463024 DWG

SHEET 1 or 1

bulk liquid & ga. nolwork-
_ =~~§P&IDuignLttJ

J---t---f---+-+-.,_-f---I-+-------~ ~ Tel 01642617444
DN40 2aIII' www.pldeslgn.co.uk

PROJECT
DRAWING

rmr TANK WERrtLl PHOTEClfO~.wtrY INSlR1JIoI(1(fSYSTEM
LE56BOl - IANI< Sfili. H~H Hiatt lDlJ:L LOOP SHEET

DAl'REV 'M""NGHMA STORAGE.~, CAST lERUINAlPWIT

BASED ON MASTER DRAWING SI27706LDWG

MODS TO BE TRANSfERED TO MAS1ER
DRAWING ON COMPLETION Of THIS PROJECT

01lT 01 ATEX E 052LS56801 Ex n rn GO tEEx I,) DC
KEMA 99 ATEX 0523LE56801 Ex n f/2 G EEx la DC T6

SI277009_CAl

J8</'98

CERTifiED EOUIPMENT

'~/Ol/" P.P. P.P. p.e, ~ l'lw: '1IIUIISSUED rOR CONS1RucnONCERTlriCATr No.TAC No.

REfER TO ANNUNCIATORIt RADIO UrsSAGING
SYSTEM MANUAL FOR FULL DETAILS - SI-46BOOL...NL

CUENT DRG. No.

..--,2-",",,--<R~",J,fj_e 2 i2 ',,. ~a-; ..,.,.'
L 21J!.!J~-:=::oJ. IDl<) ~', I

I

ANNUNCIA.TOR
WINDOW

ROW 10 - COLUUN 6

24Vdc
TE~ CFJ

f--:
--f--ri- = SL01'

Oi' !if
~,~4!C0'l!j~O~~'--titn:n~m-'-JLL.\~4--_---C-\~___["Is COM2 ll-__--l__~~_~~---1 ~~5~s:a'
~ ~ 15 INPUT 14 r HIGH HIGH LEVEL~

,_...1_____ J. ~ L-
~ 1-.1-
P.'d.t'. Qr
IIrcofe.

OPS OFFICEANNUNCIATOR SYSTEM PA'NEL

215 R44J/J 2104 2'" 18-5 TANK568
~ 0 ~~2S --, HIGHHIGHLE'lELL_ 215 ---TO SPeSL- --!.~ 26 - _.J I (rtJTURE)

W()Ri{H~~G
COPY'

---------------_ ...,

i- ~2~.V~'I:~~__ ~·~,~'/til--~1~16~----------~~~~~ 1

TANK 568
HIGH HIGH
LEVEL lAJ,IP

LAMP SUPPLY

j"v ;.

OMRON I
G7SA-JA1B rill ,~

IGUIDED CONTACT
RELAY

,2" R,oU3 11'1/12

2~, [ .
R410

191 191 zn [g ovllO' I
I

PIL2
PNOZ 52

OV '0

REFER TO LOGIC DRAWING
S1483011_DWG

FOR FULL FUNCTIONALITY

SPCS (FUTURE)TANK OVERFILL SIS MONITORING PANEL

><Wl0 RpB'-ci

SYST'"RESET

EndreH+Houaer
nLJ25P

LS56B01

,~; '6J8·/,oJ;_,!.!!·.:!.·------------'-'~'·'_fi§EJRESET ~[I
~~1 ~

CL~~~rr _ 1~":t ..
'~2i7 m.!!!::.!. Ir-..-[-1-.!±. ' c:..::.1Z.r -l ~~~ElAY

L- ~_r=~m:l--'2.""B!_------------'<!':!!8-1~=ll)!il- __ .rr -l:::;~~~)10BPCS

-
TANK 568 IMPORT/EXPORT
V/ILVE XV56BOl CONTROL

LMlP TEST lAMP COWMON

SEE~rt~oi~~~HErr ~ ~

2'v/2 ~~W!2ILtIl -t=OO='~~('R, 011".

,~,~~ILWI)''<QNT~O!S lANK 568
SAfETY RELAY
TRIPPED LAMP

II' h ,-;;-"'1\0._ _E2.!!VL'~D~1__!_J .- ~ LL).2!!L'c'o!_----------------------_____4

"..~IlD·
~11ID-!J.. mp SWITCH SElDNGS

,~!mtC1 MODE SET _ 2C.J CH1 S.ilch 1 - ON
SCREEN'. CH1 Switch 2 - OFF
rARJH' CH2 S.. itc:h 1 - ON

',2Av.12 'BAR CH3 Switch 1 - ON

r"'30 J'''.1 "~~llfiJ1..' i~ Lu; I

:o'P"/_4~

, I

STD >07

~
~S IDIP SWITCfl
SElliNG I

TANK 568 (~" ....-o l.{ JB4/198 TANK LEVEL SIS
JUNCTION BOX

SAFE AREAZONE 1 "S T4 (UNLESS SPECIFIED OTHERWISE)

No.4 SWITCHROOMFIELD

http://www.pldeslgn.co.uk/


PROJECT
DRAWING

REFER TO LOGIC DRAWING
SI277023_DWG

FOR FULL FUNCTIONALITY

No.4 SWITCHROOM : TANK OVERFILL ROSOV PANEL

NOTES
1) LED INDICATORS FinED WITH INTERNAL DIDOES.

2) REMOVABLE WIRE LINK. LINK REMOVED IF BPes ACTION R[QUIREO. LINK REFinED rDR SIS TESTING.

TANK 568
IMPORT VALVE

CLOSED

OMRON C7SA-JA1B
GUIDED CONTACT

RELAY

BASED ON MASTER DRAWING SI277115_DWG

lAMP COMMONlAMP TEST

PILZ
PNOZ 52

T,t.NK561 SMETY RELAY

FOR RHAY CONTROL
SEE HIGH LEVEL lOOP
SHEET SI4BJ02 .._DWG

REFER TO LOGIC DRAWING
SI4B3011_DWG

FOR FULL FUNCTIONALITYR410

LAMP SUPPLY

HS568
lANK 568
ISOLATION

PUSHBUTTON

JB4/88 : TANK ISOLATION JUNCTION BOX

0-rL-0_f·...1~ .

\J ~-r f-,-nl:{)rl~~ft_~(.;, \4.:t-,,\\...;-.J\..:i)

I'V\,'""(I~1 :"')

I"V\"""<:> \ rJ ,'-1.

cb
'''''''



IF NOT SIGNED THIS DOCUMENT IS UNCONTROLLED

Document No.
S14830] 7 RPT

Rev Date By Checlte~ Approved Description Client Ref.~--+-~~--~----~----~ ~~~~ __~~ __~~. -- ~-- ~
A __ 09.04.14 _ D.B.Faulkn_er__ D.S.Regan ~~. Iseo _ _ Original Issue

DOCUMENTATION VERIFICATION PROCEDURE

SAFETY INSTRUMENT SYSTEM

IME-SISI

IMMINGHAM EAST TERMINAL

IMMINGHAM STORAGE Co LTD

.-3 IIo .J 'or_ L. L v

2 Reed Street, Gladstone Industrial Estate,
Thomaby, TS17 7AF, United Kingdom.

Tel. +44 (0) 1642617444 Fax. +44 (0) 1642616447
Web Site: www.pidesign.co.uk

P & I Design Ltd
Process Instrumentation Consultancy & Design

tel:+44(0)1642616447
website:www.pidesign.co.uk


DOCUMENT NO: S1483017___F.PT
ISSUE: A DATE: 09.04.14
PAGE20F7

p & / Design Ltd
2 Reed Street, Thornaby, UK, TS17 7AF
Tel: + 44 (0)1642 617444
Fax: + 44 (0)1642 616447
www.pidesign.co.uk

6 DOCUMENTATION VERIFICATION 7

5 PREPARATION 6

4 DEFINITIONS AND ABBREVIATIONS 5

3 SCOPE ., _ 4

2 INTRODUCTION 3

1 REVISION HISTORY ,' 3

Contents

Immingham Storage Co Ltd - Immingham East Terminal
IMI:;-SIS.I - S~lhy lnstrument System Dccumcntption Verification Procedure

http://www.pidesign.co.uk/


DOCUMENT NO: SI483017 RPT
ISSUE: A DATE: 09.04.14
PAGE30F7

P & J Design Lid
2 Reed Street, Thornaby, UK, TS17 7AF
Tel: + 44 (0)1642 617444
Fax: + 44 (0)1642 616447
www.pidesign.co,uk

This document provides a procedure for documentation verification to ensure that the Safety
Instrument System Life Cycle complies with the requirements of the standard BS EN 61511.

2 INTRODUCTION

This document will be revised with any additions to or removals from IME-SIS 1 throughout
the operationallifecycle of the system.

A Original Issue
Rev Description

1 REVISION HISTORY

Immingham Storage Co Ltd - Immingham East Terminal
IME-SIS I - Safety Instrument System Datu'menl,mlell! Verification Procedure
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All faults should be reported to the system keeper. If further work is required the system
keeper will initiate it.

Detailed in this report are the methods of test for documentation associated with IME-SIS1.
The results of these tests will be recorded in this report, historical data will be recorded and
approved as satisfactory in report reference SI483015 RPT - IME-SISI Operation,
Maintenance and Modification Lifecycle.

Procedure
This procedure outlines the necessary steps required to verify the correct documentation
used for testing and identify modifications to the system since the last testing phase.

Brief System Description
IME-SIS1 under test is to prevent the overfill of storage tanks 561, 564 & 568 when on
import duty. The system is classified as SIL2.
Full system description in documentation reference SI277001_RPT _ IME-SIS1 Safety
Instrument System and Piping & Instrument Diagrams - IME-K-0028 - Tank 561, IME-K-
0052 - Tank 564 & IME-K-0050 - Tank 568.

Audience
This document has been produced for use by competent persons knowledgeable in testing
Safety Instrumented Systems.

BS EN 61511 Clause 16
Lifecvcle Stages
Operation and Maintenance -

Immingham Storage Co Ltd
ISCo East Terminal
Tanks 561,564 & 568
N04 East Storage Tank Overfill Protection
IME-SIS1
TK561-SIF1, TK564-SIF1 & TK568-SIF1
2

Client / Company
Location / Facility
Plant Unit
Service
SIS Tag No
SIF's Tag No's
SIL

3 SCOPE

Immingharn Storage Co Ltd - Immingharn East Terminal
IME·SIS1- S~~\::lyInstrurnem Sv [em Documentation Ventication Procedure
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Permit to WorkPTW

ScheduleSCH

Piping & Instrument DiagramP&ID

Supervisory Control and Data Acquisition (Visual display screen)SCADA

Probability of Failing on DemandPFD

Mean Time To RepairMTTR

Mean Time Between FailuresMTBF

SIS made up ofN independent channels, which are so connected, that
any two of the channels are required to perform the correct safety
instrumented function

200N

SIS made up of N independent channels, which are so connected, that
any single channel is sufficient to perform the correct safety
instrumented function

looN

Safety Instrument System - A SIS comprises of sensors, logic solvers
and final elements

SIS

Safety integrity level - A numerical number, 1 to 4 stipulating the
level of integrity the system shall perform to, 1 being the lowest 4 the
highest

SIL

Safety Instrumented Function - A function with a specified safety
integrity level which is necessary to achieve functional safety

SIF

Part of the SIS which measures the process conditionSensor

A mechanism that reduces risk by control, prevention or mitigationProtection Layer

Periodic testing to detect failures in a safety instrumented systemProof Test

Part of the SIS that performs one or more logic functions, e.g. safety
relay, trip amplifier

Logic Solver

Basic Process Control SystemBPCS

The following definitions and abbreviations apply to this document.

4 DEFINITIONS AND ABBREVIATIONS

lmmingharn Storage Co Ltd -Immingham East Terminal
IME-SIS I - Safety Instrument System Documentation Verification Procedure

http://www.pidesign.co.uk/


DOCUMENT NO: SI483017_RPT
ISSUE: A DATE: 09.04.14
PAGE 6 OF 7

P & I Design Ltd
2 Reed Street, Thomaby, UK, TSI7 7AF
Tel: + 44 (0)1642 617444
Fax: + 44 (0)1642 616447
www.Didesign.co.uk

A controlled copy of this procedure will be used to carry out the testing and will form part of
the lifecycle testing documentation.
Controlled copies of all documentation required for testing to be attached.

Controlled copies of the following documentation will be required ;
SI483015_RPT - IME-SISI Operation, Maintenance and Modification Lifecycle
SI483001_REG - IME-SISI Report Register
SI483002_REG - IME-SIS1 Instrument Specification Register
SI483003_REG - IME-SISI Drawing Register
SI483004_REG - IME-SISI Calculation Register

5 PREPARATION

Immingham Storage Co Ltd -Immingham East Terminal
IME'SIS.I - Saferv Instrument Sysi~.m DrJc.UJ11Cil[Hrioll Verification Pmcedlll'e
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Purpose of Test

Pre physical on site testing check of documentation to verify correct documentation to be used for testing and
identify modifications to the system since last testing phase.
Incorrect or updated documentation may lead to incomplete testing or undesirable effects on other
site systems and terminal operation.

Con~r(HleilC()py Do(to!u~lttati9n,Regnirec1.
.' ;

..'

SI4830 15_RPT - IME-SIS I Operation, Maintenance and Modification Lifecycle
SI483001 _REG - IME-SIS I Report Register
SI483002_REG - IME-SISI Instrument Specification Register
S1483003~REG -IME-SISI Drawing Register
SI483004 REG - IME-SIS I Calculation Re,gister

:P,1l-\~-({)
Step Method of Test Acceptance Criteria Fail -(X)- .' ')nitiaJ

Compare system documentation to

/0-registers. Documentation available and auditable.Highlight documentation checked on Documentation revisions reflect installed
6.1 controlled copy of registers. ry~m. ( ~~Review changes since last testing phase

as documented in SI4830 15 RPT- Comment any issues in section 6.2 and
- review I rectifyprior to starting site work

IME-SISI Operation, Maintenance and
Modification Lifecycle.

6.2 Comments!Defects! Remedial Actions - Report ALL to System Keeper

- ~Wg,~, )late .
..-'

Tested by Position ~\ Qualificatio~ r=: ,... '0'

C~rJUL t-tSl ~(~J;~S~ r<;;:.s ~ I ~ \__ l1~ IC1h~ .
- System Keeper A'cknolvJed'gelli:m't ~ "~1-

(Note: Signature confirms System keeper is advised of CommenlsiDefectsIRemedial Actions and will initiate
terminalprocedures fa!' repli/leq:litmw.or'ks'andiol' 'sQJa/i_oJl ijf /Jlmil as r~'ulre.dJ

-
Accepted by Position Qualification Sign Date,.

6 DOCUMENTATION VERIFICATION

Immingham Storage Co Ltd - Immingham East Terminal
IME-SIS I - $pJ(lty Instrument SI' tMi Documentation Verification Procedure
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This document provides a procedure for shutdown condition functional proof testing to
ensure that the Safety Instrument System Life Cycle complies with the requirements of the
standard BS EN 61511.

2 INTRODUCTION

This document will be revised with any additions to or removals from IME-SIS 1 throughout
the operational lifecycle of the system.

A _Origjn~Ussue
Rev .Description

1 REVISION HISTORY

Immingham Storage Co Ltd - Immingham East Terminal
IME-SIS I - SaielY '1,1 lrmTjCJ1I SI'SLUlllShutdown Condltlon
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All faults should be reported to the system keeper, with minor repairs carried out if
practicable. If further maintenance work is required the system keeper will initiate it.

This report details shutdown condition testing whilst no transfer to the tanks is in operation.

The results of these tests will be recorded in this report, historical data will be recorded and
approved as satisfactory in report reference SI483015 RPT - IME-SISI Operation,
Maintenance and Modification Lifecycle.

Detailed in this report are the methods of test for each SIF.

Procedure
This procedure outlines the necessary steps required to verify the correct equipment is
installed, the physical condition of the installed equipment and the functional operation
performs the SIF's as designed.

Brief System Description
IME-SIS1 under test is to prevent the overfill of storage tanks 561, 564 & 568 when on
import duty. The system is classified as SIL2.
Full system description in documentation reference SI27700l_RPT - IME-SISI Safety
Instrument System and Piping & Instrument Diagrams - IME-K-0028 - Tank 561, IME-K-
0052 - Tank 564& IME-K-0050 - Tank 568.

Audience
This document has been produced for use by competent persons knowledgeable in testing
Safety Instrumented Systems.

BS EN 61511 Clause 16
Lifecvcle Stages
Operation and Maintenance -

Immingham Storage Co Ltd
ISCo East Terminal
Tanks 561, 564& 568
N04 East Storage Tank Overfill Protection
IME-SISI
TK561-SIF1, TK564-SIFI & TK568-SIFI
2

3 SCOPE
Client / Company
Location / Facility
Plant Unit
Service
SIS Tag No
SIF's Tag No's
SIL

lmmingham Storage Co Ltd _ Immingharn East Terminal
IME-SIS I _ Salbty lnsuumenl System SM rdown Candiuons 1'roofTesling Procedure

Tel: +44 (0)1642 617444
http://www.pidesign.co.uk/
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Risk Assessment and Method StatementRAMS

Permit to WorkPTW

ScheduleSCH

Piping & Instrument DiagramP&ID

Supervisory Control and Data Acquisition (Visual display screen)SCADA

Probability of Failing on DemandPFD

Mean Time To RepairMTTR

Mean Time Between FailuresMTBF

SIS made up ofN independent channels, which are so connected, that
any two of the channels are required to perform the correct safety
instrumented function

200N

SIS made up ofN independent channels, which are so connected, that
any single channel is sufficient to perform the correct safety
instrumented function

looN

Safety Instrument System - A SIS comprises of sensors, logic solvers
and final elements

SIS

Safety integrity level - A .numerical number, 1 to 4 stipulating the
level of integrity the system shall perform to, 1 being the lowest 4 the
highest

SIL

Safety Instrumented Function - A function with a specified safety
integrity level which is necessary to achieve functional safety

SIF

Part of the SIS which measures the process conditionSensor

A mechanism that reduces risk by control, prevention or mitigationProtection Layer

Periodic testing to detect failures in a safety instrumented systemProof Test

Part of the SIS that performs one or more logic functions, e.g. safety
relay, trip amplifier

Logic Solver

Basic Process Control SystemBPCS

The following definitions and abbreviations apply to this document.

4 DEFINITIONS AND ABBREVIATIONS

Immingham Storage Co Ltd - Immingham East Terminal
IME-SISI - Safety Instrument Svstcm Shutdown Condhluns RmorTesting Procedure
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A controlled copy of this procedure will be used to carry out the testing and will form part of
the lifecyc1etesting documentation.
Controlled copies of all documentation required for testing to be attached. In addition to
procedures documented in this report calibration certificates, engineers reports are to be
issued to each item as applicable.

SI483017 RPT - IME-SISI Documentation Verification to be completed pnor to each
period of testing to confirm correct revisions of documentation.

Controlled copies of the following documentation will be required :
SI483015_RPT - IME-SISI Operation, Maintenance and Modification Lifecycle
SI483018_RPT - IME-SISI Shutdown Conditions Proof Testing
SI483010 SCH - IME-SIS1 Instrument Schedule
SI483012_SCH - IME-SISI Trip Matrix
SI483001_DWG - Tanks 561, 564 & 568 Cable Overview
IME-K-0028 _ Tank 561 P&ID
IME-K-0052 _ Tank 564 P&ID
IME-K-0050 _ Tank 568 P&ID

IME-SIS1 is completely independent of the BPCS, no overrides or special preparations are
required to facilitate uncompromised testing.

All Health and Safety / Permit To Work systems must be implemented before commencing
testing. SI483012_RPT - IME-SIS1 RAMS is to be submitted for approval prior to the site
testing.

5 PREPARATION

Immingham Storage Co Ltd - Imrningham East Terminal
IME-SISI - Safety Instrument System Shutdown Conditions Proof Testing Procedure
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Hardware Verification Continued on page 8

-
Purpose of Test

To verify the correct equipment is fitted and no unauthorised modifications have been carried out.
To verify equipment physical condition and fitness for purpose.
Equipment may not function correctly if damaged or modified.
Equipment not identified as SIS may not be reported to the system keeper following works by
maintenance / contractors.
To ensure correct designed/rated equipment is installed.

-

Ci:H1'tr:ollM Copy DOllllmclitaliclf) Rfl9P,i;r:ed, ~~'. .~
SI483010_SCH - IME-SISI Instrument Schedule
SI483012_SCH _ IME-SISI Trip Matrix
S1483001_DWG - Tanks 561, 564 & 568 Cable Overview
IME-K-0028 _ Tank 561 P&ID
IME-K-0052 _ Tank 564 P&ID
IME-K-0050 _ Tank 568 P&ID

o.. - i l'a:ss ( .....)
Step Method of Test .Acceptance Criteria ,i" Fail (x)

Jniti81
All personnel familiarised with the scope

~
6.1 Review procedure with operations and of works and responsibilities.

testing personnel. Comment any issues in section 6.6 and
review / rectify prior to starting testing.

Confirm plant preparations Conditions satisfied as detailed on PTW
and RAMS. /~6.2 satisfactory. L6-"L-D Comment any issues in section 6.6 and

Record PTW N0"~5q'b'5"'" "", review / rectify prior to starting site work
Confirm equipment has not been
replaced by comparing against Equipment identified as SCH,information on SCH.

~

6.3 Record method used to identify Labelling and tagging correct.
SIS identification correct.

equipment on controlled copy of SCH Comment observations in section 6.6.
Highlight column, e.g. SIS Tag I Serial
No etc.

Confirm no visible signs of system and
No visible signs of unauthorised
modification or relocation.

equipment modification, relocation, or Equipment is clean and of sound

(~

not fit for purpose by comparing physical condition, mountings, cable
6.4 against controlled copy of SCH, P&1D entries and process connections are fitand configuration. for designed purpose with unrestricted .

Highlight equipment checked on access.controlled copy ofSCH & P&ID. Comment observations in section 6.6.
No new additional plant equipment or

•Confirm no visible signs of additional BPCS systems.
6.5 plant or parallel systems which could Comment any issues in section 6.6.and

affect the SIS or invalidate testing. review / rectify prior to starting
functional testing.

6 HARDWARE VERIFICATION

Immingharn Storage Co Ltd - trnrningharn East Terminal
IKitE-SISI -'Safely InstrumentS)'steni Shutdown Condition, Proof'Testina Procedure
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6.6 Comments/Defects/ Remedial Actions - Report ALL to System Keeper

6 Hardware Verification Continued .

Irnrningharn Storage Co Ltd - Irnrningham East Terminal
IME-SI. I - Safew Instrument SYSle,11lSI1lll~(lwnConditions Pl'OofTcslillj!Procedure
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Tank 561As Found Functional Testing Continued 011page 10

~
.P-ti,rpos~ofJr(l$t

~
To verify the as found operation ofLE56101 Tank 561 Independent high high level trip closes XV56101
FINAL ELEMENT valve.
To verify the as found Manual Shutdown functions of Tank 561 FINAL ELEMENT XV56101 valve.
To verify the correct DIAGNOSTICS information.
If sensing element defective the tank could overfill if a demand is made on the overfill protection
system.
If manual shutdown systems defective the FINAL ELEMENT couldfail to close if a demand is
made on the terminal shutdown systems.
If response target time is exceeded the tank could overfillfollowing demand.
If FINAL ELEMENT travel time is reduced excessivepipeline surge pressure could be generated.
Diagnostic information not displayed correctly could result in undetected tank overfill, system
unavailabilitv or incorrect operatiollarresfJ!Jnse.
. . . 1) 'R" ~.

Cqntr.oft.ed Copy' ifcumentaiiofi equiied I
',<'<').: ',:-~ (1- 'I'. '-"-

SI483012_SCH - IME-SISI Trip Matrix

-Pa~s:V)
Step Method of Test Acceptance Criteria > Fail f)

~. ',.lD'lJjai
All personnel familiarised with the scope I~QReview procedure with operations and of works and responsibilities.

7.1.1 testing personnel. Comment any issues in section 7,1.12
and review / rectify prior to starting ~
'testing
Conditions satisfied as detailed on PTW

Confirm plant preparations and RAMS.

~
7.1.2 satisfactory. Cc::;:::h-C) . Comment any issues in section 7.1,12

Record PTWNO"'(l)S-C['b'S''':'''' and review / rectify prior to starting ~
testing.
System healthy and reset as detailed on

~
7.1.3 Confirm system healthy and reset. SI483013 SCH Sheet 1.

Comment dijJerencesfrom SCH or ({ ~
found in tripped state in section 7.1.12.

,

Valve action found smooth.
Commentpoor action / sticking in N I~

XV56101 is normally in the open
section 7.1.12.

position, if found closed open via local
Opening time - No specific requirement.

manual isolation switch. (confirm Comment times> 120 seconds in section --l I po..
7.1.3 7.1.12, .

acceptance criteria@ step 7.1.7 if
Correct FINAL ELEMENT valvefound open)
position and DIAGNOSTICS as detailed t-J I~.----, cOL~ on SI483012 SCH Sheet 1.\C)~O Comment differencesfrom SCH in
section 7.1. /2.

7.1 TK561-SIF1 - Tank 561 As Found Functional Testing

7 AS FOUNDFUNCTIONAL PROOF TESTING PROCEDURE

lmmingharn Storage Co Ltd - lnuningham East Terminal
IME-SIS 1- Safety lnstrumcnt Svstem Shutdown Ccndirions Preof Testlug Procedure

http://pidesign.co/
http://oft.ed/
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Tank 56J As Found Functional Testing Continued onpage 11

-. Pass (",)
Step Method of Test Acceptance Criteria Fail (x)

Initial
System trips closing and inhibiting from
reopening FINAL ELEMENT valve and

~

initiating DIAGNOSTICS as detailed on
SI483012~SCH Sheet2
Comment differencesfrom SCH in

Refer to SI483015 RPT section 7.1.12.
-

Wet test of probe required minimum FINAL ELEMENT valve action found

~

of every 5 years. smooth.
5 yearly wet test due, remove probe Commentpoor action / sticking in
from tank and immerse in suitable section 7.1.12.

7.1.5 liquid. Time from test initiation to trip

~
5 yearly wet test not due not use activation <=2 seconds. - .
Nivotester test button. Commentfailures in section 7.1.12

FINAL ELEMENT valve traveling time
Record method of test >= 90 Seconds qo

"~

l(\..N.\..'!-) .. C.~:-r.~~7.~fl...v: ._. Comment times < 90 Seconds in section
7./.12
Time from test initiation to FINAL
ELEMENT valve closed <= 180 Seconds ltov~

~.
Comment times> 180 Seconds in section
7.1.12

......
System remains tripped inhibiting from

Remove probe from liquid/ release reopening FINAL ELEMENT valves.

~.7.1.6 DIAGNOSTICS as detailed onNivotester test button. SI483012_SCH sheets I & 2
Commentfailure in section 7.1. 12
System healthy and reset as detailed on
SI483012 SCH Sheet I.
FINAL ELEMENT valve automatically

~reopens.
Comment difJerencesfrom SCH in
section 7.J. 12
Valve action found smooth.

.~
Operate Logic Solver Panel

Commentpoor action / sticking in
7.1.7 section 7.1.12.

SYSTEM RESET pushbutton Opening time - No specific requirement.
Comment times> 120 seconds in section

~.~7.1.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed

~on SI483012 SCH Sheet I.
Comment differences from SCH in
section 7.1.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed

~
on SI483012 SCH Sheet 2.

Operate HS561 Tank 561 Isolation Comment differencesfront SCH in
7.1.8 Pushbutton. section 7.1.12.

Time from test initiation to trip

y~
activation <=2 seconds.
Commentfailures in section 7. J .12

7.1 Tank 561As Found Functional Testing Continued ...

Immingham Storage Co Ltd -Trnrningham East Terminal
IME-SIS 1 - Safety Instrument System Shutdown Conditions Proof Testing Procedure

http://www.pidcsign.co.uk/
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, p~$S (.z)
Step Method of Test Acceptance Criteria Fa'il (.)

-"- Ibitjlll
FINAL ELEMENT valve
automatically reopens initiating

JQffi7.1.9 Release HS56 I Tank 56 I Isolation DIAGNOSTICS as detailed on
Pushbutton. SI483012 SCH Sheet I ~

Comment differencesfrom SCH in
section 7.1.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as

~
Operations to initiate Terminal Shutdown

detailed on SI483012 _ SCH Sheet
2.

7.1.10 system. Comment differencesfrom SCH inRecord method of test
~Lt··,~· .1S~.·.q·~ N section 7.1.12.

. Time from test initiation to trip ~n_-:I ~LSe ~ activation <=2 seconds. i--Comment failures in section 7.1.12
FINAL ELEMENT valve
automatically reopens initiating

~

7.1.11 Operations to Reset Terminal Shutdown DIAGNOSTICS as detailed on
system. SI483012_SCH Sheet 1

Comment differences from SCH in
section 7.1.12.

7.1.12 Comments!Defects! Remedial Actions - Report ALL to System Keeper

Tested I?y' Posttlon ' Qmilific.ation C~~D'

c,, ...

1"'~te~.~ r
.ss:

~~~ IN '5( ~c,LP:J\ ~l\ fS~ -,~A\ L_ pC] 01-1" .
System Keeper AC!iDQ:wledgtmleDt •.. -

(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions riffil·will initiatlt
, _ terminal pr(Ji;;p'tfu.I,'eSfOI" N!J;liPCtIlirJfI w~r~s trtt4lerisaiali()1J aJp/lm/·as re ui1~'lJ) .

. -
Accepted by Position Qualification Sign Date

7.1 Tank 561As Found Functional Testing Continued ...

Immingharn Storage Co Ltd - lmrningham East Terminal
tME·S1S 1- Safety Instrument System Shutdown Conditions l'morW;_~tin'g.Procedure
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Tank 564 As Found Functional Testing Continued on page J3

,;-,

Pur,pose:'.orTest ~
To verity the as found operation of LE5640 I Tank 564 Independent high high level trip closes XV5640 I
FINAL ELEMENT valve.
To verity the as found Manual Shutdown functions of Tank 564 FINAL ELEMENT XV5640J valve.
To verity the correct DIAGNOSTICS information.
If sensing element defective the tank could overfill if a demand is made on the overfill protection
system.
If manual shutdown systems defective the FINAL ELEMENT could fail to close if a demand is
made on the terminal shutdown systems.
If response target time is exceeded the tank could overfill following demand.
If FINAL ELEMENT travel time is reduced excessive pipeline surge pressure could be generated.
Diagnostic information not displayed correctly could result in undetected tank overfill, system
unavailability or incorrect operational response.. ~" <;. ~.
CoIitr'OUed Copy 'Docuwe;l1~jlti!!D Re9liired ,

, ~- :'L _}'. ,~ , :., .s ,i,',,

SI483012_SCH - IME-SISI Trip Matrix
- ,I, ,PassW)

Step Method of Test Acceptance Criteria F~iI (x)
, . ., . , '. Initial

All personnel familiarised with the scope k4iJReview procedure with operations and
of works and responsibilities.

7.2.1 testing personnel. Comment any issues in section 7.2.12
and review / rectifyprior to starting 1"-·-a'" - --
testing.
Conditions satisfied as detailed on PTW

~
Confirm plliuit-preparatioils and RAMS.

7.2.2 satisfactory. ~C01-S> Comment any issues in section 7.2.12
RecordPTW N~.S9:b.~ ..........and review / rectify prior to starting

resting.
System healthy and reset as detailed on

~
7.2.3 Confirm system healthy and reset.

SI483013 SCH Sheet I.
Comment differencesfrom SCH or if
found in tripped state in section 7.2. J2.
Valve action found smooth. 0)1L,Comment poor action / sticking in
section 7.2.12.

XV56401 is normally in the open Opening time - No specific requirement.
position, if found closed open via local Comment times> J20 seconds in section ~7.2.4 manual isolation switch. (confirm 7.2.12.acceptance criteria @ step 7.2.7 if

Correct FINAL ELEMENT valvefound open)
position and DIAGNOSTICS as detailed

~.~""-O CD) Sc«: ~ on SI483012 SCH Sheet I.
-r~lA...... C) .....:"7 o{: -

Comment differences/rom SCH in
~~l~ section 7.2.12.

7.2 TK564-SIFI - Tank 564 As Found Functional Testing

Immingham Storage Co Ltd - Immingham East Terminal
IME-S1S I - S~111tylustrurnent S>'~ICJi1Shutduw» Conditions Proof Testlnu Procedure
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Tank 56-1As Found Functional Testing Continued onpage 14

Pass (.I')
Step Method of Test Acceptance Criteria Fail (x)

. Initial
System trips closing and inhibiting from

~

reopening FINAL ELEMENT valve and
initiating DIAGNOSTICS as detailed on
SI483012_SCH Sheet 2
Comment differences/rom SCH in

Refer to SI483015_RPT section 7.2,12.
Wet test of probe required minimum FINAL ELEMENT valve action found
of every 5 years. smooth.

~5 yearly wet test due, remove probe Commentpoor action / sticking in t--

from tank and immerse in suitable section 7.2.12.
7.2.5 liquid. Time from test initiation to trip

~-5 yearly wet test not due not use activation <=2 seconds. f-
Nivotester test button. Comment/allures in section 7.2.12

FINAL ELEMENT valve traveling time Vq ~eD-Record method a/test >= 90 Seconds
~..I.:~ .CO.~.~7..dL....."....... Comment times < 90 Seconds in section 0'

7.2.12
Time from test initiation to FINAL v:~ELEMENT valve closed <= 180 Seconds
Comment times> 180 Seconds in section
7.2.12 ~
System remains tripped inhibiting from

Remove probe from liquid! release
reopening FINAL ELEMENT valves.

~
7.2.6 DIAGNOSTICS as detailed on

Nivotester test button. SI483012 SCH sheets 1 & 2
Comment failure in section 7.2.12
System healthy and reset as detailed on
SI483012 SCH Sheet I._
FINAL ELEMENT valve automatically

~
reopens.
Comment differences/rom SCH in
section 7.2.12
Valve action found smooth.

l~Operate Logic Solver Panel
Comment poor action / sticking in

7.2.7 SYSTEM RESET pushbutton
section 7.2.12.
Opening time - No specific requirement.
Comment times> 120 seconds in section

~7.2.12.
Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed

~
on SI483012 SCH Sheet 1.
Comment differences/rom SCH in
section 7.2.12.
Correct FINAL ELEMENT valve

~

position and DIAGNOSTICS as detailed
on SI483012 SCH Sheet2.

7.2.8 Operate HS564 Tank 564 Isolation Comment differencesfrom SCH in
Pushbutton. section 7.2.12.

Time from test initiation to trip

~activation <=2 seconds.
Comment failures in section 7.2.12

7.2 Tank 564As Found Functional Testing Continued ...

Imrningham Storage Co Ltd - lmmingham East Terminal
IME-SIS I - SnfC:ty,h\~ll!UlllenlS~."temShutdown-Cenditions Pmol'Testiilg Procedure

Tel: +44 (0)1642 617444
http://w.pidesign.co.uk/
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~ ~ -

Accepted by Position Qualification Sign Jjllt~

System Keeper Acknowledgement ,_ - -
(Note: Signature confirms System keeper i~advised o/Cotrunent$/D'ejents(Re)JIedio/Actions and will initiate

'terminal /J_)'(}CedwCfSfot r~lj({ftgQlfl)flwo]'ks lluiJIor,isolation .'Q{ p_/allt, as ~~~u;n!il)

. PositionTested by Qualification

FINAL ELEMENT valve
automatically reopens initiating
DIAGNOSTICS as detailed on
SI483012 SCH Sheet 1
Comment differencesfrom SCH in
section 7.2.12.

Time from test initiation to trip
activation <=2 seconds.
Comment failures in section 7.2.12

Correct FINAL ELEMENT valve
position and DIAGNOSTICS as
detailed on SI4830 12_SCH Sheet2.
Comment differencesfrom SCH in
section 7.2.12.

FINAL ELEMENT valve
automatically reopens initiating
DIAGNOSTICS as detailed on
SI483012 SCH Sheet I
Comment differencesfrom SCH in
section 7.2.12.

7.2.11

Operations to initiate Terminal Shutdown
system.
Record method of test
f.:':I..Q.<..c .... ~S'7. .....~Q7.~"v->-J

-::r ~ Cbt::.~~
7.2.10

Release HS564 Tank 564 Isolation
Pushbutton.7.2.9

Operations to Reset Terminal Shutdown
system.

7.2.12 Comments/Defects/ Remedial Actions - Report ALL to System Keeper

, Pe 'lj ('!)
F~il(~J
InitiaJ

Acceptance CriteriaMethod of TestStep

7.2 Tank 564As Found Functional Testing Continued ...

Immingham Storage Co Ltd - lrnmingham East Terminal
JME-srSJ - SalelY Instrument Syolem Shutdown Conditions Proof Testing Procedure

Tel: +44 (0)1642 617444
http://www.pidesign.co/


DOCUMENT NO: SI48301 8 RPT
ISSUE: A DATE: 09.04.14 -
PAGE 15 OF 17

P & I Design Ltd
2 Reed Street, Thornaby, UK, TS 17 7AI'
Tel: + 44 (0)1642 617444
Fax: + 44 (0)1642 616447
www.pidcsign.co.uk

Tank 568 As Found Functional TestingContinued on page 16

Purpose of Test

To verify the as found operation of LE5680 I Tank 568 Independent high high level trip closes XV5680 I
FINAL ELEMENT Import I Export valve.
To verify the as found Manual Shutdown functions of Tank 568 FINAL ELEMENT XV56801 Import I
Export valve.
To verify the correct DIAGNOSTICS information.
If sensing element defective the tank could overfill if a demand is made on the overfill protection
system.
If manual shutdown systems defective the FINAL ELEMENT could fail to close if a demand is
made on the terminal shutdown systems.
If response target time is exceeded the tank could overfill following demand.
If FINAL ELEMENT travel time is reduced excessive pipeline surge pressure could be generated.
Diagnostic information not displayed correctly could result in undetected tank overfill, system
unavailability or incorrect operational response.

Controlled Copy Documentation Required

S1483012_SCH -IME-SISI Trip Matrix

Pass (,()
Step Method of Test Acceptance Criteria Fail (x)

Initial
All personnel familiarised with the scope

Review procedure with operations and of works and responsibilities.

~

7.3.1 testing personnel. Comment any issues in section 7.3.12
and review / rectify prior to starting
testing.
Conditions satisfied as detailed on PTW

~

Confirm plant preparations and RAMS.
7.3.2 satisfactory. . c:r::f1-.D :- Comment any issues in section 7.3.12

Record PTW No..qj .c::.q.b:').....~.., and review / rectify prior to starting
testing.
System healthy and reset as detailed on

~
7.3.3 Confirm system healthy and reset. SI483013 SCH Sheet I.

Comment differencesfrom SCH or if
found in tripped state in section 7.3.12.
Valve action found smooth. \&Commentpoor action / sticking in N

XV56801 valve is normally in the open
section 7.3.12.
Opening time _ No specific requirement.position, if found closed open via local Comment times> 120 seconds in section N \*i

7.3.4 manual isolation switch. (confirm 7.3.12.acceptance criteria @ step 7.3.7 if
Correct FINAL ELEMENT valvefound open)

~O &_,-N position and DIAGNOSTICS as detailed
('t \'l+on SI483012 SCH Sheet I.-

Comment differencesfrom SCH in
section 7.3.12.

7.3 TK568-SIFl - Tank 568As Found Functional Testing

Immingham Storage Co Ltd - Immingham East Terminal
IME-SIS I - Salhy Instrument System Shutdown Conditions Proorl'esling Procedure

http://www.pidcsign.co.uk/
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Tank 568As Found Functional Testing Continued onpage 17

Time from test initiation to trip
activation <=2 seconds.
Commentfailures in section 7.3.12

Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed
on SI483012 SCH Sheet 2.
Comment differencesfrom SCH in
section 7.3.12.

Operate HS568 Tank 568 Isolation
Pushbutton.7.3.8

Correct FINAL ELEMENT valve
position and DIAGNOSTICS as detailed
on SI483012 SCH Sheet 1.
Comment differencesfrom SCH in
section 7.3.12.

Opening time - No specific requirement.
Comment times> 120 seconds in section
7.3.12.

Valve action found smooth.
Comment poor action / sticking in
section 7.3.12.

System healthy and reset as detailed on
S1483012_SCH Sheet I.
FINAL ELEMENT valve automatically
reopens.
Comment differencesfrom SCH in
section 7.3.12

Operate Logic Solver Panel
SYSTEM RESET pushbutton7.3.7

System remains tripped inhibiting from
reopening FINAL ELEMENT valves.
DIAGNOSTICS as detailed on
SI483012 SCH sheets I & 2
Commentfailure in section 7.3.12

Time from test initiation to FINAL
ELEMENT valve closed <= 180 Seconds
Comment times> 180 Seconds in section
7.3.12

FINAL ELEMENT valve traveling time
>= 90 Seconds
Comment times < 90 Seconds in section
7.3.12

Remove probe from liquid! release
Nivotester test button.7.3.6

Refer to SI483015_RPT
Wet test of probe required minimum
of every 5 years.
5 yearly wet test due, remove probe
from tank and immerse in suitable
liquid.
5 yearly wet test not due not use
Nivotester test button.

Time from test initiation to trip
activation <=2 seconds.
Commentfailures in section 7.3.12

FINAL ELEMENT valve action found
smooth.
Commentpoor action / sticking in
section 7.3.12.

System trips closing and inhibiting from
reopening FINAL ELEMENT valve and
initiating DIAGNOSTICS as detailed on
SI4830l2_SCH Sheet 2
Comment differencesfrom SCH in
section 7.3.12.

7.3.5

7.3 Tank 568As Found Functional Testing Continued ...

lmrningham Storage Co Ltd = lmmingham East Terminal
lME-SISI - Safety Instrument System Shutdown Conditions Proof Testing Procedure
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1>8$$ (..(f
Step Method er Test Acceptance Criteria F~I C)'

loj~~R.
FINAL ELEMENT valve

~

automatically reopens initiating

7.3.9 Release HS568 Tank 568 Isolation DIAGNOSTICS as detailed on
Pushbutton. SI483012_SCH Sheet 1

Comment differencesfrom SCH in
section 7.3.12.
Correct FINAL ELEMENT valve ~

Operations to initiate Terminal Shutdown
position and DIAGNOSTICS as (

~
detailed on SI483012_SCH Sheet 2.

7.3.10 system. Comment differencesfrom SCH in
~ method arrest "'Si. ()~ section 7.3.12.

- ~, "1U'7, "Time from test initiation to trip

~.

.- .... - .. - - - -~ .......- - - - . _ ...- - _ .. - - ~" ...,

-:::CPu CSCS) activation <=2 seconds.
~ Commentfailures in section 7.3.12

FINAL ELEMENT valve

~

automatically reopens initiating

7.3.11 Operations to Reset Terminal Shutdown DIAGNOSTICS as detailed on
system. SI483012_SCH Sheet 1

Comment differencesfrom SCH in
section 7.3.12.

7.3.12 Comments/Defects/ Remedial Actions - Report ALL to System Keeper

"

_~l~ ~~~8i!Tested by Position
_L Qualification r---: gn - ..,

:t>~\J4..JL(L lNsl~~U49 :t:-9A fSs"'- I\\It' (_ eFt IO~)t~.
System Keeper Acknowledgement

(Note: Signature confirms System keeper is advised ofCommentslDefectslRemedial Actions and will initiate
terminal prQcrtdures fiJr r~(i ic"aliop. works and/or isolation iiffilafll as~rii1itiiJ.eil) . i'i' .

I Sign Date
s-

Accepted by Position Qualification
e. ,.;.

7.3 Tank 568As Found Functlonal Testing Continued ...

Immingham Storage Co Ltd - Immingham East Terminal
IME-SIS I - Safetv Instrument System: Shutdown Conditions Proof Tesuna Procedure

http://co.uk/
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1 REVISION HISTORY 
 

Rev Description 
A Original Issue  
  
  
  
  

 
This document will be revised with any additions to or removals from IME-SIS1 throughout 
the operational lifecycle of the system.  

 
2 INTRODUCTION 
 

This document provides a procedure for documentation verification to ensure that the Safety 
Instrument System Life Cycle complies with the requirements of the standard BS EN 61511. 
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3 SCOPE 
 
Client / Company   - Immingham Storage Co Ltd 
Location / Facility   -  ISCo East Terminal  
Plant Unit    - Tanks 561, 564 & 568  
Service     - No4 East Storage Tank Overfill Protection 
SIS Tag No    - IME-SIS1 
SIF’s Tag No’s  - TK561-SIF1, TK564-SIF1 & TK568-SIF1 
SIL     - 2  
 
Lifecycle Stages  
Operation and Maintenance  -  BS EN 61511 Clause 16   
 
Audience  
This document has been produced for use by competent persons knowledgeable in testing 
Safety Instrumented Systems.  
 

Brief System Description  
IME-SIS1 under test is to prevent the overfill of storage tanks 561, 564 & 568 when on 
import duty. The system is classified as SIL2.  
Full system description in documentation reference SI277001_RPT – IME-SIS1 Safety 
Instrument System and Piping & Instrument Diagrams – IME-K-0028 – Tank 561, IME-K-
0052 – Tank 564 & IME-K-0050 – Tank 568.  
 
Procedure  

This procedure outlines the necessary steps required to verify the correct documentation 
used for testing and identify modifications to the system since the last testing phase.  
 
Detailed in this report are the methods of test for documentation associated with IME-SIS1. 
The results of these tests will be recorded in this report, historical data will be recorded and 
approved as satisfactory in report reference SI483015_RPT - IME-SIS1 Operation, 
Maintenance and Modification Lifecycle. 
 
All faults should be reported to the system keeper. If further work is required the system 
keeper will initiate it.  
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4 DEFINITIONS AND ABBREVIATIONS 
 
The following definitions and abbreviations apply to this document. 

 
BPCS    Basic Process Control System 
 
Logic Solver Part of the SIS that performs one or more logic functions, e.g. safety 

relay, trip amplifier 
 
Proof Test  Periodic testing to detect failures in a safety instrumented system 
 
Protection Layer A mechanism that reduces risk by control, prevention or mitigation 
 
Sensor Part of the SIS which measures the process condition 
 
SIF Safety Instrumented Function – A function with a specified safety 

integrity level which is necessary to achieve functional safety 
 
SIL Safety integrity level – A numerical number, 1 to 4 stipulating the 

level of integrity the system shall perform to, 1 being the lowest 4 the 
highest 

 
SIS Safety Instrument System – A SIS comprises of sensors, logic solvers 

and final elements 
 
1ooN SIS made up of N independent channels, which are so connected, that 

any single channel is sufficient to perform the correct safety 
instrumented function 

 
2ooN SIS made up of N independent channels, which are so connected, that 

any two of the channels are required to perform the correct safety 
instrumented function 

 
MTBF Mean Time Between Failures 
 
MTTR Mean Time To Repair 
 
PFD Probability of Failing on Demand 
 
SCADA  Supervisory Control and Data Acquisition (Visual display screen)  
 
P&ID Piping & Instrument Diagram  
 
SCH  Schedule  
 
PTW  Permit to Work  
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5  PREPARATION   
 
Controlled copies of the following documentation will be required :-  
SI483015_RPT - IME-SIS1 Operation, Maintenance and Modification Lifecycle  
SI483001_REG - IME-SIS1 Report Register  
SI483002_REG - IME-SIS1 Instrument Specification Register  
SI483003_REG - IME-SIS1 Drawing Register  
SI483004_REG - IME-SIS1 Calculation Register 
 
A controlled copy of this procedure will be used to carry out the testing and will form part of 
the lifecycle testing documentation.  
Controlled copies of all documentation required for testing to be attached.   
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6 DOCUMENTATION VERIFICATION 
  

Purpose of Test 

Pre physical on site testing check of documentation to verify correct documentation to be used for testing and 
identify modifications to the system since last testing phase.  
Incorrect or updated documentation may lead to incomplete testing or undesirable effects on other 

site systems and terminal operation.  

Controlled Copy Documentation Required   

SI483015_RPT - IME-SIS1 Operation, Maintenance and Modification Lifecycle  
SI483001_REG - IME-SIS1 Report Register  
SI483002_REG - IME-SIS1 Instrument Specification Register  
SI483003_REG - IME-SIS1 Drawing Register  
SI483004_REG - IME-SIS1 Calculation Register 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

6.1 

Compare system documentation to 
registers. 
Highlight documentation checked on 
controlled copy of registers.  
Review changes since last testing phase 
as documented in SI483015_RPT - 
IME-SIS1 Operation, Maintenance and 
Modification Lifecycle. 

Documentation available and auditable.  
Documentation revisions reflect installed 
system.   
Comment any issues in section 6.2 and 

review / rectify prior to starting site work  

Pass  

6.2 Comments/Defects/ Remedial Actions – Report ALL to System Keeper 

 

Documentation as the following registers – 

SI483001_REG_A - IME-SIS1 Report Register 

SI483002_REG_A - IME-SIS1 Specification Register 

SI483003_REG_D - IME-SIS1 Drawing Register 

SI483004_REG_A - IME-SIS1 Calculation Register 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Tested by Position  Qualification Sign Date 

D.B.Faulkner  
Instrument 

Engineer  
ISA84 FSS  11.07.2016 

System Keeper Acknowledgement  
(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate 

terminal procedures for rectification works and/or isolation of plant as required) 

Accepted by  Position  Qualification Sign Date 
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1 REVISION HISTORY 
 

Rev Description 
A Original Issue  
  
  
  
  

 
This document will be revised with any additions to or removals from IME-SIS1 throughout 
the operational lifecycle of the system.  
 

 
2 INTRODUCTION 
 

This document provides a procedure for shutdown condition functional proof testing to 
ensure that the Safety Instrument System Life Cycle complies with the requirements of the 
standard BS EN 61511. 
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3 SCOPE 
Client / Company   - Immingham Storage Co Ltd 
Location / Facility   -  ISCo East Terminal  
Plant Unit    - Tanks 561, 564 & 568  
Service     - No4 East Storage Tank Overfill Protection  
SIS Tag No    - IME-SIS1 
SIF’s Tag No’s  - TK561-SIF1, TK564-SIF1 & TK568-SIF1 
SIL     - 2  
 
Lifecycle Stages  
Operation and Maintenance   -  BS EN 61511 Clause 16 
 
Audience  
This document has been produced for use by competent persons knowledgeable in testing 
Safety Instrumented Systems.  
 

Brief System Description  
IME-SIS1 under test is to prevent the overfill of storage tanks 561, 564 & 568 when on 
import duty. The system is classified as SIL2.  
Full system description in documentation reference SI277001_RPT – IME-SIS1 Safety 
Instrument System and Piping & Instrument Diagrams – IME-K-0028 – Tank 561, IME-K-
0052 – Tank 564 & IME-K-0050 – Tank 568.  
 
Procedure  

This procedure outlines the necessary steps required to verify the correct equipment is 
installed, the physical condition of the installed equipment and the functional operation 
performs the SIF’s as designed. 
 
Detailed in this report are the methods of test for each SIF. 
 
The results of these tests will be recorded in this report, historical data will be recorded and 
approved as satisfactory in report reference SI483015_RPT - IME-SIS1 Operation, 
Maintenance and Modification Lifecycle. 
 
This report details shutdown condition testing whilst no transfer to the tanks is in operation.  
 
All faults should be reported to the system keeper, with minor repairs carried out if 
practicable. If further maintenance work is required the system keeper will initiate it.  
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4 DEFINITIONS AND ABBREVIATIONS 
 
The following definitions and abbreviations apply to this document. 

 
BPCS    Basic Process Control System 
 
 
Logic Solver Part of the SIS that performs one or more logic functions, e.g. safety 

relay, trip amplifier 
 
Proof Test  Periodic testing to detect failures in a safety instrumented system 
 
Protection Layer A mechanism that reduces risk by control, prevention or mitigation 
 
Sensor Part of the SIS which measures the process condition 
 
SIF Safety Instrumented Function – A function with a specified safety 

integrity level which is necessary to achieve functional safety 
 
SIL Safety integrity level – A numerical number, 1 to 4 stipulating the 

level of integrity the system shall perform to, 1 being the lowest 4 the 
highest 

 
SIS Safety Instrument System – A SIS comprises of sensors, logic solvers 

and final elements 
 
1ooN SIS made up of N independent channels, which are so connected, that 

any single channel is sufficient to perform the correct safety 
instrumented function 

 
2ooN SIS made up of N independent channels, which are so connected, that 

any two of the channels are required to perform the correct safety 
instrumented function 

 
MTBF Mean Time Between Failures 
 
MTTR Mean Time To Repair 
 
PFD Probability of Failing on Demand 
 
SCADA  Supervisory Control and Data Acquisition (Visual display screen)  
 
P&ID Piping & Instrument Diagram  
 
SCH  Schedule  
 
PTW  Permit to Work  
 
RAMS Risk Assessment and Method Statement 
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5  PREPARATION   
 
All Health and Safety / Permit To Work systems must be implemented before commencing 
testing. SI483012_RPT - IME-SIS1 RAMS is to be submitted for approval prior to the site 
testing.  
 
IME-SIS1 is completely independent of the BPCS, no overrides or special preparations are 
required to facilitate uncompromised testing.  
 
Controlled copies of the following documentation will be required :-  
SI483015_RPT - IME-SIS1 Operation, Maintenance and Modification Lifecycle  
SI483018_RPT - IME-SIS1 Shutdown Conditions Proof Testing  
SI483010_SCH - IME-SIS1 Instrument Schedule  
SI483012_SCH - IME-SIS1 Trip Matrix  
SI483001_DWG - Tanks 561, 564 & 568 Cable Overview 
IME-K-0028 – Tank 561 P&ID  
IME-K-0052 – Tank 564 P&ID  
IME-K-0050 – Tank 568 P&ID  
 
SI483017_RPT - IME-SIS1 Documentation Verification to be completed prior to each 
period of testing to confirm correct revisions of documentation.  
 
A controlled copy of this procedure will be used to carry out the testing and will form part of 
the lifecycle testing documentation.  
Controlled copies of all documentation required for testing to be attached.  In addition to 
procedures documented in this report calibration certificates, engineers reports are to be 
issued to each item as applicable. 
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6 HARDWARE VERIFICATION 
 

Purpose of Test 

To verify the correct equipment is fitted and no unauthorised modifications have been carried out. 
To verify equipment physical condition and fitness for purpose.  
Equipment may not function correctly if damaged or modified. 

Equipment not identified as SIS may not be reported to the system keeper following works by 

maintenance  / contractors.  

To ensure correct designed/rated equipment is installed. 

Controlled Copy Documentation Required   

SI483010_SCH - IME-SIS1 Instrument Schedule  
SI483012_SCH – IME-SIS1 Trip Matrix  
SI483001_DWG - Tanks 561, 564 & 568 Cable Overview 
IME-K-0028 – Tank 561 P&ID 
IME-K-0052 – Tank 564 P&ID 
IME-K-0050 – Tank 568 P&ID 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

6.1 Review procedure with operations and 
testing personnel. 

All personnel familiarised with the scope 
of works and responsibilities. 

Comment any issues in section 6.6 and 

review / rectify prior to starting testing. 

Pass 

6.2 
Confirm plant preparations 
satisfactory.  
Record PTW No…00453 (Hot) 

Conditions satisfied as detailed on PTW 
and RAMS.  
Comment any issues in section 6.6 and 

review / rectify prior to starting site work  

Pass 

6.3 

Confirm equipment has not been 
replaced by comparing against 
information on SCH.  
Record method used to identify 
equipment on controlled copy of SCH 
Highlight column, e.g. SIS Tag / Serial 
No etc. 

Equipment identified as SCH,   
Labelling and tagging correct. 
SIS identification correct.  
Comment observations in section 6.6. 

Pass 

6.4 

Confirm no visible signs of system and 
equipment modification, relocation, or 
not fit for purpose by comparing 
against controlled copy of SCH, P&ID 
and configuration.  
Highlight equipment checked on  
controlled copy of SCH & P&ID. 

No visible signs of unauthorised 
modification or relocation.  
Equipment is clean and of sound 
physical condition, mountings, cable 
entries and process connections are fit 
for designed purpose with unrestricted 
access.  
Comment observations in section 6.6. 

Pass 

6.5 
Confirm no visible signs of additional 
plant or parallel systems which could 
affect the SIS or invalidate testing.  

No new additional plant equipment or 
BPCS systems. 
Comment any issues in section 6.6.and 

review / rectify prior to starting 

functional testing. 

Pass 

 
Hardware Verification Continued  on page 8
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6 Hardware Verification Continued ...... 
 

6.6 Comments/Defects/ Remedial Actions – Report ALL to System Keeper 

 

No Critical Failures 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Tested by Position  Qualification Sign Date 

D.B.Faulkner 
Instrument 

Engineer  
ISA84 FSS  15.07.16 

System Keeper Acknowledgement  
(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate 

terminal procedures for rectification works and/or isolation of plant as required) 

Accepted by  Position  Qualification Sign Date 
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7 AS FOUND FUNCTIONAL PROOF TESTING PROCEDURE  
 
7.1  TK561-SIF1 - Tank 561 As Found Functional Testing 
 

Purpose of Test 

To verify the as found operation of LE56101 Tank 561 Independent high high level trip closes XV56101 
FINAL ELEMENT valve.  
To verify the as found Manual Shutdown functions of Tank 561 FINAL ELEMENT XV56101 valve.  
To verify the correct DIAGNOSTICS information.  
If sensing element defective the tank could overfill if a demand is made on the overfill protection 

system. 

If manual shutdown systems defective the FINAL ELEMENT could fail to close if a demand is 

made on the terminal shutdown systems. 

If response target time is exceeded the tank could overfill following demand. 

If FINAL ELEMENT travel time is reduced excessive pipeline surge pressure could be generated. 

Diagnostic information not displayed correctly could result in undetected tank overfill, system 

unavailability or incorrect operational response. 

Controlled Copy Documentation Required   

SI483012_SCH – IME-SIS1 Trip Matrix 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.1.1 Review procedure with operations and 
testing personnel. 

All personnel familiarised with the scope 
of works and responsibilities. 

Comment any issues in section 7.1.12 

and review / rectify prior to starting 

testing. 

Pass 

7.1.2 
Confirm plant preparations 
satisfactory.  
Record PTW No…00453 (Hot). 

Conditions satisfied as detailed on PTW 
and RAMS. 
Comment any issues in section 7.1.12 

and review / rectify prior to starting 

testing.  

Pass 

7.1.3 Confirm system healthy and reset.   

System healthy and reset as detailed on 
SI483013_SCH Sheet 1. 
Comment differences from SCH or if 

found in tripped state in section 7.1.12. 

Pass 

7.1.3 

XV56101 is normally in the open 
position, if found closed open via local 
manual isolation switch. (confirm 
acceptance criteria @ step 7.1.7 if 
found open) 
 

Valve action found smooth.  
Comment poor action / sticking in 

section 7.1.12. 
Pass 

Opening time – No specific requirement. 
Comment times > 120 seconds in section 

7.1.12. 
Pass 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 1. 
Comment differences from SCH in 

section 7.1.12. 

Pass 

 
Tank 561 As Found Functional Testing Continued on page 10 
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7.1  Tank 561 As Found Functional Testing Continued… 
 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.1.5 

Refer to SI483015_RPT  
Wet test of probe required minimum 
of every 5 years.  
5 yearly wet test due, remove probe 
from tank and immerse in suitable 
liquid.   
5 yearly wet test not due not use 
Nivotester test button.  
 
Record method of test…Nivotester 

System trips closing and inhibiting from 
reopening FINAL ELEMENT valve and 
initiating DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 2  
Comment differences from SCH in 

section 7.1.12. 

Pass 

FINAL ELEMENT valve action found 
smooth.  
Comment poor action / sticking in 

section 7.1.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.1.12 

Pass 

FINAL ELEMENT valve traveling time 
>= 90 Seconds  
Comment times < 90 Seconds in section 

7.1.12 

Pass 

107 Seconds 

Time from test initiation to FINAL 
ELEMENT valve closed <= 180 Seconds  
Comment times > 180 Seconds in section 

7.1.12 

Pass 

178 Seconds 

7.1.6 Remove probe from liquid/ release 
Nivotester test button. 

System remains tripped inhibiting from 
reopening FINAL ELEMENT valves. 
DIAGNOSTICS as detailed on 
SI483012_SCH sheets 1 & 2 
Comment failure in section 7.1.12 

Pass 

7.1.7 Operate Logic Solver Panel 
SYSTEM RESET pushbutton 

System healthy and reset as detailed on 
SI483012_SCH Sheet 1. 
FINAL ELEMENT valve automatically 
reopens.  
Comment differences from SCH in 

section 7.1.12 

Pass 

Valve action found smooth.  
Comment poor action / sticking in 

section 7.1.12. 
Pass 

Opening time – No specific requirement. 
Comment times > 120 seconds in section 

7.1.12. 
Pass 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 1. 
Comment differences from SCH in 

section 7.1.12. 

Pass 

7.1.8 Operate HS561 Tank 561 Isolation 
Pushbutton.  

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 2. 
Comment differences from SCH in 

section 7.1.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.1.12 

Pass 

 
Tank 561 As Found Functional Testing Continued on page 11 
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7.1  Tank 561 As Found Functional Testing Continued… 
 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.1.9 Release HS561 Tank 561 Isolation 
Pushbutton.  

FINAL ELEMENT valve 
automatically reopens initiating 
DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 1 
Comment differences from SCH in 

section 7.1.12. 

Pass 

7.1.10 

Operations to initiate Terminal Shutdown 
system.  
Record method of test  

Monday Morning Site Test  

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as 
detailed on SI483012_SCH Sheet 
2. 
Comment differences from SCH in 

section 7.1.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.1.12 

Pass 

7.1.11 7.1.8 Operations to Reset Terminal Shutdown 
system.  

FINAL ELEMENT valve 
automatically reopens initiating 
DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 1 
Comment differences from SCH in 

section 7.1.12. 

Pass 

7.1.12 Comments/Defects/ Remedial Actions – Report ALL to System Keeper 

 

No Critical Failures 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Tested by Position  Qualification Sign Date 

D.B.Faulkner 
Instrument 

Engineer  
ISA84 FSS  15.07.16 

System Keeper Acknowledgement  
(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate 

terminal procedures for rectification works and/or isolation of plant as required) 

Accepted by  Position  Qualification Sign Date 
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7.2  TK564-SIF1 - Tank 564 As Found Functional Testing 
 

Purpose of Test 

To verify the as found operation of LE56401 Tank 564 Independent high high level trip closes XV56401 
FINAL ELEMENT valve.  
To verify the as found Manual Shutdown functions of Tank 564 FINAL ELEMENT XV56401 valve.  
To verify the correct DIAGNOSTICS information.  
If sensing element defective the tank could overfill if a demand is made on the overfill protection 

system. 

If manual shutdown systems defective the FINAL ELEMENT could fail to close if a demand is 

made on the terminal shutdown systems. 

If response target time is exceeded the tank could overfill following demand. 

If FINAL ELEMENT travel time is reduced excessive pipeline surge pressure could be generated. 

Diagnostic information not displayed correctly could result in undetected tank overfill, system 

unavailability or incorrect operational response. 

Controlled Copy Documentation Required   

SI483012_SCH – IME-SIS1 Trip Matrix 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.2.1 Review procedure with operations and 
testing personnel. 

All personnel familiarised with the scope 
of works and responsibilities. 

Comment any issues in section 7.2.12 

and review / rectify prior to starting 

testing. 

Pass 

7.2.2 
Confirm plant preparations 
satisfactory.  
Record PTW No…00453 (Hot) 

Conditions satisfied as detailed on PTW 
and RAMS. 
Comment any issues in section 7.2.12 

and review / rectify prior to starting 

testing.  

Pass 

7.2.3 Confirm system healthy and reset.   

System healthy and reset as detailed on 
SI483013_SCH Sheet 1. 
Comment differences from SCH or if 

found in tripped state in section 7.2.12. 

Pass 

7.2.4 

XV56401 is normally in the open 
position, if found closed open via local 
manual isolation switch. (confirm 
acceptance criteria @ step 7.2.7 if 
found open) 
 

Valve action found smooth.  
Comment poor action / sticking in 

section 7.2.12. 
Pass 

Opening time – No specific requirement. 
Comment times > 120 seconds in section 

7.2.12. 
Pass 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 1. 
Comment differences from SCH in 

section 7.2.12. 

Pass 

 
Tank 564 As Found Functional Testing Continued on page 13 
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7.2  Tank 564 As Found Functional Testing Continued… 
 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.2.5 

Refer to SI483015_RPT  
Wet test of probe required minimum 
of every 5 years.  
5 yearly wet test due, remove probe 
from tank and immerse in suitable 
liquid.   
5 yearly wet test not due not use 
Nivotester test button.  
 
Record method of test  

Nivotester 

System trips closing and inhibiting from 
reopening FINAL ELEMENT valve and 
initiating DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 2  
Comment differences from SCH in 

section 7.2.12. 

Pass 

FINAL ELEMENT valve action found 
smooth.  
Comment poor action / sticking in 

section 7.2.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.2.12 

Pass 

FINAL ELEMENT valve traveling time 
>= 90 Seconds  
Comment times < 90 Seconds in section 

7.2.12 

Pass 

104 Seconds 

Time from test initiation to FINAL 
ELEMENT valve closed <= 180 Seconds  
Comment times > 180 Seconds in section 

7.2.12 

Fail  

235 Seconds 

7.2.6 Remove probe from liquid/ release 
Nivotester test button. 

System remains tripped inhibiting from 
reopening FINAL ELEMENT valves. 
DIAGNOSTICS as detailed on 
SI483012_SCH sheets 1 & 2 
Comment failure in section 7.2.12 

Pass 

7.2.7 Operate Logic Solver Panel 
SYSTEM RESET pushbutton 

System healthy and reset as detailed on 
SI483012_SCH Sheet 1. 
FINAL ELEMENT valve automatically 
reopens.  
Comment differences from SCH in 

section 7.2.12 

Pass 

Valve action found smooth.  
Comment poor action / sticking in 

section 7.2.12. 
Pass 

Opening time – No specific requirement. 
Comment times > 120 seconds in section 

7.2.12. 
Pass 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 1. 
Comment differences from SCH in 

section 7.2.12. 

Pass 

7.2.8 Operate HS564 Tank 564 Isolation 
Pushbutton.  

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 2. 
Comment differences from SCH in 

section 7.2.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.2.12 

Pass 

 
Tank 564 As Found Functional Testing Continued on page 14 
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7.2  Tank 564 As Found Functional Testing Continued… 
 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.2.9 Release HS564 Tank 564 Isolation 
Pushbutton.  

FINAL ELEMENT valve 
automatically reopens initiating 
DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 1 
Comment differences from SCH in 

section 7.2.12. 

Pass 

7.2.10 

Operations to initiate Terminal Shutdown 
system.  
Record method of test  

Monday Morning Site Test  

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as 
detailed on SI483012_SCH Sheet 2. 
Comment differences from SCH in 

section 7.2.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.2.12 

Pass 

7.2.11 7.2.8 Operations to Reset Terminal Shutdown 
system.  

FINAL ELEMENT valve 
automatically reopens initiating 
DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 1 
Comment differences from SCH in 

section 7.2.12. 

Pass 

7.2.12 Comments/Defects/ Remedial Actions – Report ALL to System Keeper 

 

No Critical Failures  

Failures  

Total closure time > 180 Seconds. Time within process set point time of  > 300 seconds.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Tested by Position  Qualification Sign Date 

D.B.Faulkner 
Instrument 

Engineer  
ISA84 FSS  15.07.16 

System Keeper Acknowledgement  
(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate 

terminal procedures for rectification works and/or isolation of plant as required) 

Accepted by  Position  Qualification Sign Date 
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7.3  TK568-SIF1 - Tank 568 As Found Functional Testing 
 

Purpose of Test 

To verify the as found operation of LE56801 Tank 568 Independent high high level trip closes XV56801 
FINAL ELEMENT Import / Export valve.  
To verify the as found Manual Shutdown functions of Tank 568 FINAL ELEMENT XV56801 Import / 
Export valve.  
To verify the correct DIAGNOSTICS information.  
If sensing element defective the tank could overfill if a demand is made on the overfill protection 

system. 

If manual shutdown systems defective the FINAL ELEMENT could fail to close if a demand is 

made on the terminal shutdown systems. 

If response target time is exceeded the tank could overfill following demand. 

If FINAL ELEMENT travel time is reduced excessive pipeline surge pressure could be generated. 

Diagnostic information not displayed correctly could result in undetected tank overfill, system 

unavailability or incorrect operational response. 

Controlled Copy Documentation Required   

SI483012_SCH – IME-SIS1 Trip Matrix 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.3.1 Review procedure with operations and 
testing personnel. 

All personnel familiarised with the scope 
of works and responsibilities. 

Comment any issues in section 7.3.12 

and review / rectify prior to starting 

testing. 

Pass 

7.3.2 
Confirm plant preparations 
satisfactory.  
Record PTW No… 00453 (Hot) 

Conditions satisfied as detailed on PTW 
and RAMS. 
Comment any issues in section 7.3.12 

and review / rectify prior to starting 

testing.  

Pass 

7.3.3 Confirm system healthy and reset.   

System healthy and reset as detailed on 
SI483013_SCH Sheet 1. 
Comment differences from SCH or if 

found in tripped state in section 7.3.12. 

Pass 

7.3.4 

XV56801 valve is normally in the open 
position, if found closed open via local 
manual isolation switch. (confirm 
acceptance criteria @ step 7.3.7 if 
found open) 
 

Valve action found smooth.  
Comment poor action / sticking in 

section 7.3.12. 
Pass 

Opening time – No specific requirement. 
Comment times > 120 seconds in section 

7.3.12. 
Pass 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 1. 
Comment differences from SCH in 

section 7.3.12. 

Pass 

 
Tank 568 As Found Functional Testing Continued on page 16 
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7.3  Tank 568 As Found Functional Testing Continued… 
 

7.3.5 

Refer to SI483015_RPT  
Wet test of probe required minimum 
of every 5 years.  
5 yearly wet test due, remove probe 
from tank and immerse in suitable 
liquid.   
5 yearly wet test not due not use 
Nivotester test button.  
 
Record method of test  

Nivotester 

System trips closing and inhibiting from 
reopening FINAL ELEMENT valve and 
initiating DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 2  
Comment differences from SCH in 

section 7.3.12. 

Pass 

FINAL ELEMENT valve action found 
smooth.  
Comment poor action / sticking in 

section 7.3.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.3.12 

Pass 

FINAL ELEMENT valve traveling time 
>= 90 Seconds  
Comment times < 90 Seconds in section 

7.3.12 

Pass 

129 Seconds  

Time from test initiation to FINAL 
ELEMENT valve closed <= 180 Seconds  
Comment times > 180 Seconds in section 

7.3.12 

Fail  

269 Seconds 

 

7.3.6 Remove probe from liquid/ release 
Nivotester test button. 

System remains tripped inhibiting from 
reopening FINAL ELEMENT valves. 
DIAGNOSTICS as detailed on 
SI483012_SCH sheets 1 & 2 
Comment failure in section 7.3.12 

Pass 

7.3.7 Operate Logic Solver Panel 
SYSTEM RESET pushbutton 

System healthy and reset as detailed on 
SI483012_SCH Sheet 1. 
FINAL ELEMENT valve automatically 
reopens.  
Comment differences from SCH in 

section 7.3.12 

Pass 

Valve action found smooth.  
Comment poor action / sticking in 

section 7.3.12. 
Pass 

Opening time – No specific requirement. 
Comment times > 120 seconds in section 

7.3.12. 
Pass 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 1. 
Comment differences from SCH in 

section 7.3.12. 

Pass 

7.3.8 Operate HS568 Tank 568 Isolation 
Pushbutton.  

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 2. 
Comment differences from SCH in 

section 7.3.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.3.12 

Pass 

 
Tank 568 As Found Functional Testing Continued on page 17 
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7.3  Tank 568 As Found Functional Testing Continued… 
 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.3.9 Release HS568 Tank 568 Isolation 
Pushbutton.  

FINAL ELEMENT valve 
automatically reopens initiating 
DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 1 
Comment differences from SCH in 

section 7.3.12. 

Pass 

7.3.10 

Operations to initiate Terminal Shutdown 
system.  
Record method of test  

Monday Morning Site Test . 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as 
detailed on SI483012_SCH Sheet 2. 
Comment differences from SCH in 

section 7.3.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.3.12 

Pass 

7.3.11 7.3.8 Operations to Reset Terminal Shutdown 
system.  

FINAL ELEMENT valve 
automatically reopens initiating 
DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 1 
Comment differences from SCH in 

section 7.3.12. 

Pass 

7.3.12 Comments/Defects/ Remedial Actions – Report ALL to System Keeper 

 

No Critical Failures  

Failures  

Total closure time > 180 Seconds. Time within process set point time of  > 300 seconds.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Tested by Position  Qualification Sign Date 

D.B.Faulkner 
Instrument 

Engineer  
ISA84 FSS  15.07.16 

System Keeper Acknowledgement  
(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate 

terminal procedures for rectification works and/or isolation of plant as required) 

Accepted by  Position  Qualification Sign Date 
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Instrument Instrument Atex Atex Site Specific P & I Loop

Tag. No. Service Spec. Manufacturer Model Number Serial Number Certification Certificate No SIS Tag (ATEX Tag) Drawing Drawing

_SPC Client (REV) _DWG DI DO AI AO Address Comms

TANK 561 Gasoline Storage Tank SI483001_DWG (1) (1) Tanks 561, 564 & 568 Cable Overview

Sensing Element Independent High High Level Probe  

LE56101 Liquiphant Probe SI483001 Endress & Hauser FTL51-GAC2BB7G4A A40BDA01027 Ex II 1/2 G Ex ia IIC T 

80 C

KEMA99ATEX0523 E1765 (E10001) IME-K-0028 SI483020 1

LS56101 Nivotester SI483001 Endress & Hauser FTL 325P H3 E3 A4029A01093 Ex II(1)GD [EEx ia] IIC DMT01ATEXE052 N/A IME-K-0028 SI483020 2

R250 Safety Relay PILZ PNOZ s2 750102 138641 N/A N/A N/A IME-K-0028 SI483020 1

Final Element Pipeline Import / Export  Block Valve 

XV56101 Valve Body Dafram 150 TM9N DN250 197181 N/A N/A E10098 IME-K-0028 SI483021

XV56101 Valve Actuator Actreg ACT400R P-03-4000-10256 N/A N/A E10093 IME-K-0028 SI483021

ZS56101 Limit Switch Box Westlock 2245 N/A Ex d IIB+H2 T5 EPSILON08ATEX2370XE10094 (E0519) IME-K-0028 SI483021 2 2

SOV56101 Solenoid Body Seitz CP 0632 CPU oH N/A N/A E10095 IME-K-0028 SI483021

SOV56101 Solenoid Coil Seitz 121.104.024C (Art.No) 110625 (F.no) Ex II 2 G Ex emb II T6 PTB02ATEX2125X E10096 (E0518) IME-K-0028 SI483021 1 1

JB XV5601 Local Junction Box Feel Range 9000 01152-10 Ex II 2 GD EExe II T6 SIRA06ATEX3185 E10097 (E0517) IME-K-0028 SI483021

Manual Shutdown Bund Isolation 

HS561 Bund Isolation Station Copper Crouse Hinds GHG4181101 R0003 N/A EExde IIC Ex II 2G PTB97ATEX1081U N/A SI483021 1 1 Located in JB4/87

Local Local Selector Switch N/A N/A N/A N/A N/A N/A SI483021

TANK 564 Gasoline Storage Tank SI483001_DWG (1) (1) Tanks 561, 564 & 568 Cable Overview

Sensing Element Independent High High Level Probe  

LE56401 Liquiphant Probe SI483002 Endress & Hauser FTL51-GAC2BB7G4A A40BD901027 Ex II 1/2 G Ex ia IIC T 

80 C

KEMA99ATEX0523 E1771 (E10016) IME-K-0052 SI483022 1

LS56401 Nivotester SI483002 Endress & Hauser FTL 325P H3 E3 A4029801093 Ex II(1)GD [EEx ia] IIC DMT01ATEXE052 N/A IME-K-0052 SI483022 2

R330 Safety Relay PILZ PNOZ s2 750102 139139 N/A N/A N/A IME-K-0052 SI483022 1

Final Element Pipeline Import / Export Block Valve 

XV56401 Valve Body Dafram 150 TM9XN DN200 LF2 204248 N/A N/A E10099 IME-K-0052 SI483023

XV56401 Valve Actuator Actreg ACT2500R N/A N/A N/A E10033 IME-K-0052 SI483023

ZS56401 Limit Switch Box Westlock 2245 N/A Ex d IIB+H2 T5 EPSILON08ATEX2370XE10034 (E0516) IME-K-0052 SI483023 2 2

SOV56401 Solenoid Body Seitz CP 0632 CPU oH 1108 (F.No) N/A N/A E10035 IME-K-0052 SI483023

SOV56401 Solenoid Coil Seitz 121.104.024C (Art.No) 110624 (F.No) Ex II 2 G Ex emb II T6 PTB02ATEX2125X E10036 (E0515) IME-K-0052 SI483023 1 1

JB4/145 Local Junction Box Feel Range 9000 08/11510 Ex II 2 GD EExe II T6 SIRA02ATEX3111 E10037 (E1841) IME-K-0052 SI483023

Manual Shutdown Bund Isolation 

HS564 Bund Isolation Station Copper Crouse Hinds GHG4181101 R0003 N/A EExde IIC Ex II 2G PTB97ATEX1081U N/A SI483023 1 1 Located in JB4/88

Local Local Selector Switch N/A N/A N/A N/A N/A N/A SI483023

TANK 568 Gasoline Storage Tank SI483001_DWG (1) (1) Tanks 561, 564 & 568 Cable Overview

Sensing Element Independent High High Level Probe  

LE56801 Liquiphant Probe SI483003 Endress & Hauser FTL51-GAC2BB7G4A A40BDF01027 Ex II 1/2 G Ex ia IIC T 

80 C

KEMA99ATEX0523 E1772 (E10010) IME-K-0050 SI483024 1

LS56801 Nivotester SI483003 Endress & Hauser FTL 325P H3 E3 A4029501093 Ex II(1)GD [EEx ia] IIC DMT01ATEXE052 N/A IME-K-0050 SI483024 2

R410 Safety Relay PILZ PNOZ s2 750102 138629 N/A N/A N/A IME-K-0050 SI483024 1

Final Element Pipeline Import / Export Block Valve 

XV56801 Valve Body Dafram 150 TB9 XM DN200 LF2 204248 N/A N/A E10106 IME-K-0050 SI483025

XV56801 Valve Actuator Actreg ACT2500R N/A N/A N/A E10038 IME-K-0050 SI483025

ZS56801 Limit Switch Box Westlock 2245 N/A Ex d IIB+H2 T5 EPSILON08ATEX2370XE10039 (E3240) IME-K-0050 SI483025 2 2

SOV56801 Solenoid Body Seitz CP 0632 CPU oH 1109 (F.No) N/A N/A E10042 IME-K-0050 SI483025

SOV56801 Solenoid Coil Seitz 121.104.024C (Art.No) 110727 (F.No) Ex II 2 G Ex emb II T6 PTB02ATEX2125X E10043 (E3250) IME-K-0050 SI483025 1 1

JB4/149 Local Junction Box Feel Range 9000 08/11521 Ex II 2 GD EExe II T6 SIRA02ATEX3111 E10044 (E1838) IME-K-0050 SI483025

Manual Shutdown Bund Isolation 

HS568 Bund Isolation Station Copper Crouse Hinds GHG4181101 R0003 N/A EExde IIC Ex II 2G PTB97ATEX1081U N/A SI483025 1 1 Located in JB4/88

Local Local Selector Switch N/A N/A N/A N/A N/A N/A SI483025

ESD Terminal Shutdown SI483001_DWG (1) (1) Tanks 561, 564 & 568 Cable Overview

ESD Emergency Shutdown 

R124 Safety Relay PILZ PNOZ s2 750102 138683 N/A N/A N/A SI483026 1

R124A Safety Relay PILZ PNOZ s11 750111 126494 N/A N/A N/A SI483026

Infrastructure 500 Series Field Equipment 

JB4/87 Bund Isolation Panel Copper Crouse Hinds XLH SJ 3338-08 Ex II 2 G Exde IIC T6 PTB02ATEX1014 E10041 (E1792)

JB4/88 Bund Isolation Panel Copper Crouse Hinds EX-CELL SJ 3339-08 Ex II 2 G Exde IIC T6 PTB02ATEX1014 E10040 (E3042)

JB4/197 SIS Independent High High Level JB Weidmuller TB MH 262620S4E3 XA GBB001746 Ex II 2 G Exia IIC T6 KEMA10ATEX0050 (E3542)

JB4/198 SIS Independent High High Level JB Weidmuller TB MH 262620S4E3 XA GBB001747 Ex II 2 G Exia IIC T6 KEMA10ATEX0050 (E3545)

JB4/199 SIS Valves JB Weidmuller TB MH 303015S4E3 XA GBB009221 Ex II 2 G Exia IIC T6 KEMA10ATEX0050 (E3543)

JB4/200 SIS Valves JB Weidmuller TB MH 453815S4E1 XA GBB009222 Ex II 2 G Exia IIC T6 KEMA10ATEX0050 (E3544)

Spares 

TOTALS 16 21

REVISION DATE BY DESCRIPTION 

A 04.02.14 DBF MM MM MM MM

B 31.10.14 DBF DSR DSR

REF N0. SI483010_SCH

INSTRUMENT SCHEDULE

PLANT ISCo East Terminal 

No4 East SIS Overfill Protection Logic Solver 

Notes                                                                       

D = Digital, A = Analogue, I = In, O = Out             

S = Software, H = Hardwired,

 I/O Requirement

APPROVEDCHECKEDNOTES 

IME-SIS1 Instrument Schedule  

SHEET  1 OF 1

TITLEOriginal Issue for Review 

As Built Post SAT 
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1 REVISION HISTORY 
 

Rev Description 
A Original Issue  
  
  
  
  

 
This document will be revised with any additions to or removals from IME-SIS1 throughout 
the operational lifecycle of the system.  

 
2 INTRODUCTION 
 

This document provides a procedure for documentation verification to ensure that the Safety 
Instrument System Life Cycle complies with the requirements of the standard BS EN 61511. 
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3 SCOPE 
 
Client / Company   - Immingham Storage Co Ltd 
Location / Facility   -  ISCo East Terminal  
Plant Unit    - Tanks 561, 564 & 568  
Service     - No4 East Storage Tank Overfill Protection 
SIS Tag No    - IME-SIS1 
SIF’s Tag No’s  - TK561-SIF1, TK564-SIF1 & TK568-SIF1 
SIL     - 2  
 
Lifecycle Stages  
Operation and Maintenance  -  BS EN 61511 Clause 16   
 
Audience  
This document has been produced for use by competent persons knowledgeable in testing 
Safety Instrumented Systems.  
 

Brief System Description  
IME-SIS1 under test is to prevent the overfill of storage tanks 561, 564 & 568 when on 
import duty. The system is classified as SIL2.  
Full system description in documentation reference SI277001_RPT – IME-SIS1 Safety 
Instrument System and Piping & Instrument Diagrams – IME-K-0028 – Tank 561, IME-K-
0052 – Tank 564 & IME-K-0050 – Tank 568.  
 
Procedure  

This procedure outlines the necessary steps required to verify the correct documentation 
used for testing and identify modifications to the system since the last testing phase.  
 
Detailed in this report are the methods of test for documentation associated with IME-SIS1. 
The results of these tests will be recorded in this report, historical data will be recorded and 
approved as satisfactory in report reference SI483015_RPT - IME-SIS1 Operation, 
Maintenance and Modification Lifecycle. 
 
All faults should be reported to the system keeper. If further work is required the system 
keeper will initiate it.  
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4 DEFINITIONS AND ABBREVIATIONS 
 
The following definitions and abbreviations apply to this document. 

 
BPCS    Basic Process Control System 
 
Logic Solver Part of the SIS that performs one or more logic functions, e.g. safety 

relay, trip amplifier 
 
Proof Test  Periodic testing to detect failures in a safety instrumented system 
 
Protection Layer A mechanism that reduces risk by control, prevention or mitigation 
 
Sensor Part of the SIS which measures the process condition 
 
SIF Safety Instrumented Function – A function with a specified safety 

integrity level which is necessary to achieve functional safety 
 
SIL Safety integrity level – A numerical number, 1 to 4 stipulating the 

level of integrity the system shall perform to, 1 being the lowest 4 the 
highest 

 
SIS Safety Instrument System – A SIS comprises of sensors, logic solvers 

and final elements 
 
1ooN SIS made up of N independent channels, which are so connected, that 

any single channel is sufficient to perform the correct safety 
instrumented function 

 
2ooN SIS made up of N independent channels, which are so connected, that 

any two of the channels are required to perform the correct safety 
instrumented function 

 
MTBF Mean Time Between Failures 
 
MTTR Mean Time To Repair 
 
PFD Probability of Failing on Demand 
 
SCADA  Supervisory Control and Data Acquisition (Visual display screen)  
 
P&ID Piping & Instrument Diagram  
 
SCH  Schedule  
 
PTW  Permit to Work  
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5  PREPARATION   
 
Controlled copies of the following documentation will be required :-  
SI483015_RPT - IME-SIS1 Operation, Maintenance and Modification Lifecycle  
SI483001_REG - IME-SIS1 Report Register  
SI483002_REG - IME-SIS1 Instrument Specification Register  
SI483003_REG - IME-SIS1 Drawing Register  
SI483004_REG - IME-SIS1 Calculation Register 
 
A controlled copy of this procedure will be used to carry out the testing and will form part of 
the lifecycle testing documentation.  
Controlled copies of all documentation required for testing to be attached.   
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6 DOCUMENTATION VERIFICATION 
  

Purpose of Test 

Pre physical on site testing check of documentation to verify correct documentation to be used for testing and 
identify modifications to the system since last testing phase.  
Incorrect or updated documentation may lead to incomplete testing or undesirable effects on other 

site systems and terminal operation.  

Controlled Copy Documentation Required   

SI483015_RPT - IME-SIS1 Operation, Maintenance and Modification Lifecycle  
SI483001_REG - IME-SIS1 Report Register  
SI483002_REG - IME-SIS1 Instrument Specification Register  
SI483003_REG - IME-SIS1 Drawing Register  
SI483004_REG - IME-SIS1 Calculation Register 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

6.1 

Compare system documentation to 
registers. 
Highlight documentation checked on 
controlled copy of registers.  
Review changes since last testing phase 
as documented in SI483015_RPT - 
IME-SIS1 Operation, Maintenance and 
Modification Lifecycle. 

Documentation available and auditable.  
Documentation revisions reflect installed 
system.   
Comment any issues in section 6.2 and 

review / rectify prior to starting site work  

Pass  

6.2 Comments/Defects/ Remedial Actions – Report ALL to System Keeper 

 

Documentation as the following registers – 

SI057001_REG_A – IME-SIS1 Drawing Register  

SI057002_REG_A - IME-SIS1 Report Register 

SI057003_REG_D - IME-SIS1 Specification Register 

SI057004_REG_A - IME-SIS1 Calculation Register 

 

Works scheduled on the following CMMS – Work orders  

090932 IE-SIS-SIF-001-TK561-OFP  

090936 IE-SIS-SIF-001-TK564-OFP  

090937 IE-SIS-SIF-001-TK568-OFP  

 

 

 

 

 

 

 

 

 
Tested by Position  Qualification Sign Date 

D.B.Faulkner  
Instrument 

Engineer  
ISA84 FSS  04.07.2017 

System Keeper Acknowledgement  
(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate 

terminal procedures for rectification works and/or isolation of plant as required) 

Accepted by  Position  Qualification Sign Date 
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1 REVISION HISTORY 
 

Rev Description 
A Original Issue  
  
  
  
  

 
This document will be revised with any additions to or removals from IME-SIS1 throughout 
the operational lifecycle of the system.  
 

 
2 INTRODUCTION 
 

This document provides a procedure for shutdown condition functional proof testing to 
ensure that the Safety Instrument System Life Cycle complies with the requirements of the 
standard BS EN 61511. 
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3 SCOPE 
Client / Company   - Immingham Storage Co Ltd 
Location / Facility   -  ISCo East Terminal  
Plant Unit    - Tanks 561, 564 & 568  
Service     - No4 East Storage Tank Overfill Protection  
SIS Tag No    - IME-SIS1 
SIF’s Tag No’s  - TK561-SIF1, TK564-SIF1 & TK568-SIF1 
SIL     - 2  
 
Lifecycle Stages  
Operation and Maintenance   -  BS EN 61511 Clause 16 
 
Audience  
This document has been produced for use by competent persons knowledgeable in testing 
Safety Instrumented Systems.  
 

Brief System Description  
IME-SIS1 under test is to prevent the overfill of storage tanks 561, 564 & 568 when on 
import duty. The system is classified as SIL2.  
Full system description in documentation reference SI277001_RPT – IME-SIS1 Safety 
Instrument System and Piping & Instrument Diagrams – IME-K-0028 – Tank 561, IME-K-
0052 – Tank 564 & IME-K-0050 – Tank 568.  
 
Procedure  

This procedure outlines the necessary steps required to verify the correct equipment is 
installed, the physical condition of the installed equipment and the functional operation 
performs the SIF’s as designed. 
 
Detailed in this report are the methods of test for each SIF. 
 
The results of these tests will be recorded in this report, historical data will be recorded and 
approved as satisfactory in report reference SI483015_RPT - IME-SIS1 Operation, 
Maintenance and Modification Lifecycle. 
 
This report details shutdown condition testing whilst no transfer to the tanks is in operation.  
 
All faults should be reported to the system keeper, with minor repairs carried out if 
practicable. If further maintenance work is required the system keeper will initiate it.  
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4 DEFINITIONS AND ABBREVIATIONS 
 
The following definitions and abbreviations apply to this document. 

 
BPCS    Basic Process Control System 
 
 
Logic Solver Part of the SIS that performs one or more logic functions, e.g. safety 

relay, trip amplifier 
 
Proof Test  Periodic testing to detect failures in a safety instrumented system 
 
Protection Layer A mechanism that reduces risk by control, prevention or mitigation 
 
Sensor Part of the SIS which measures the process condition 
 
SIF Safety Instrumented Function – A function with a specified safety 

integrity level which is necessary to achieve functional safety 
 
SIL Safety integrity level – A numerical number, 1 to 4 stipulating the 

level of integrity the system shall perform to, 1 being the lowest 4 the 
highest 

 
SIS Safety Instrument System – A SIS comprises of sensors, logic solvers 

and final elements 
 
1ooN SIS made up of N independent channels, which are so connected, that 

any single channel is sufficient to perform the correct safety 
instrumented function 

 
2ooN SIS made up of N independent channels, which are so connected, that 

any two of the channels are required to perform the correct safety 
instrumented function 

 
MTBF Mean Time Between Failures 
 
MTTR Mean Time To Repair 
 
PFD Probability of Failing on Demand 
 
SCADA  Supervisory Control and Data Acquisition (Visual display screen)  
 
P&ID Piping & Instrument Diagram  
 
SCH  Schedule  
 
PTW  Permit to Work  
 
RAMS Risk Assessment and Method Statement 
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5  PREPARATION   
 
All Health and Safety / Permit To Work systems must be implemented before commencing 
testing. SI483012_RPT - IME-SIS1 RAMS is to be submitted for approval prior to the site 
testing.  
 
IME-SIS1 is completely independent of the BPCS, no overrides or special preparations are 
required to facilitate uncompromised testing.  
 
Controlled copies of the following documentation will be required :-  
SI483015_RPT - IME-SIS1 Operation, Maintenance and Modification Lifecycle  
SI483018_RPT - IME-SIS1 Shutdown Conditions Proof Testing  
SI483010_SCH - IME-SIS1 Instrument Schedule  
SI483012_SCH - IME-SIS1 Trip Matrix  
SI483001_DWG - Tanks 561, 564 & 568 Cable Overview 
IME-K-0028 – Tank 561 P&ID  
IME-K-0052 – Tank 564 P&ID  
IME-K-0050 – Tank 568 P&ID  
 
SI483017_RPT - IME-SIS1 Documentation Verification to be completed prior to each 
period of testing to confirm correct revisions of documentation.  
 
A controlled copy of this procedure will be used to carry out the testing and will form part of 
the lifecycle testing documentation.  
Controlled copies of all documentation required for testing to be attached.  In addition to 
procedures documented in this report calibration certificates, engineers reports are to be 
issued to each item as applicable. 
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6 HARDWARE VERIFICATION 
 

Purpose of Test 

To verify the correct equipment is fitted and no unauthorised modifications have been carried out. 
To verify equipment physical condition and fitness for purpose.  
Equipment may not function correctly if damaged or modified. 

Equipment not identified as SIS may not be reported to the system keeper following works by 

maintenance  / contractors.  

To ensure correct designed/rated equipment is installed. 

Controlled Copy Documentation Required   

SI483010_SCH - IME-SIS1 Instrument Schedule  
SI483012_SCH – IME-SIS1 Trip Matrix  
SI483001_DWG - Tanks 561, 564 & 568 Cable Overview 
IME-K-0028 – Tank 561 P&ID 
IME-K-0052 – Tank 564 P&ID 
IME-K-0050 – Tank 568 P&ID 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

6.1 Review procedure with operations and 
testing personnel. 

All personnel familiarised with the scope 
of works and responsibilities. 

Comment any issues in section 6.6 and 

review / rectify prior to starting testing. 

Pass 

6.2 
Confirm plant preparations 
satisfactory.  
Record PTW No…06561 (Hot) 

Conditions satisfied as detailed on PTW 
and RAMS.  
Comment any issues in section 6.6 and 

review / rectify prior to starting site work  

Pass 

6.3 

Confirm equipment has not been 
replaced by comparing against 
information on SCH.  
Record method used to identify 
equipment on controlled copy of SCH 
Highlight column, e.g. SIS Tag / Serial 
No etc. 

Equipment identified as SCH,   
Labelling and tagging correct. 
SIS identification correct.  
Comment observations in section 6.6. 

Pass 

6.4 

Confirm no visible signs of system and 
equipment modification, relocation, or 
not fit for purpose by comparing 
against controlled copy of SCH, P&ID 
and configuration.  
Highlight equipment checked on  
controlled copy of SCH & P&ID. 

No visible signs of unauthorised 
modification or relocation.  
Equipment is clean and of sound 
physical condition, mountings, cable 
entries and process connections are fit 
for designed purpose with unrestricted 
access.  
Comment observations in section 6.6. 

Pass 

6.5 
Confirm no visible signs of additional 
plant or parallel systems which could 
affect the SIS or invalidate testing.  

No new additional plant equipment or 
BPCS systems. 
Comment any issues in section 6.6.and 

review / rectify prior to starting 

functional testing. 

Pass 

 
Hardware Verification Continued  on page 8
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6 Hardware Verification Continued ...... 
 

6.6 Comments/Defects/ Remedial Actions – Report ALL to System Keeper 

 

Comments  

Detailed CompEx inspection Carried out 

No Critical Failures 

Failures  

LE56101 ATEX E1765 Ingress Protection Failure, housing cracked, moisture inside.. 

SOV56401 ATEX E0515 Ingress Protection Failure, O Ring fail, moisture inside. 

Observations  

XV56101 Bolt missing 

Field Equipment identified by ATEX / SIS tag No 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Tested by Position  Qualification Sign Date 

D.B.Faulkner 
Instrument 

Engineer  
ISA84 FSS  06.07.17 

System Keeper Acknowledgement  
(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate 

terminal procedures for rectification works and/or isolation of plant as required) 

Accepted by  Position  Qualification Sign Date 
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7 AS FOUND FUNCTIONAL PROOF TESTING PROCEDURE  
 
7.1  TK561-SIF1 - Tank 561 As Found Functional Testing 
 

Purpose of Test 

To verify the as found operation of LE56101 Tank 561 Independent high high level trip closes XV56101 
FINAL ELEMENT valve.  
To verify the as found Manual Shutdown functions of Tank 561 FINAL ELEMENT XV56101 valve.  
To verify the correct DIAGNOSTICS information.  
If sensing element defective the tank could overfill if a demand is made on the overfill protection 

system. 

If manual shutdown systems defective the FINAL ELEMENT could fail to close if a demand is 

made on the terminal shutdown systems. 

If response target time is exceeded the tank could overfill following demand. 

If FINAL ELEMENT travel time is reduced excessive pipeline surge pressure could be generated. 

Diagnostic information not displayed correctly could result in undetected tank overfill, system 

unavailability or incorrect operational response. 

Controlled Copy Documentation Required   

SI483012_SCH – IME-SIS1 Trip Matrix 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.1.1 Review procedure with operations and 
testing personnel. 

All personnel familiarised with the scope 
of works and responsibilities. 

Comment any issues in section 7.1.12 

and review / rectify prior to starting 

testing. 

Pass 

7.1.2 
Confirm plant preparations 
satisfactory.  
Record PTW No…06561 (Hot). 

Conditions satisfied as detailed on PTW 
and RAMS. 
Comment any issues in section 7.1.12 

and review / rectify prior to starting 

testing.  

Pass 

7.1.3 Confirm system healthy and reset.   

System healthy and reset as detailed on 
SI483013_SCH Sheet 1. 
Comment differences from SCH or if 

found in tripped state in section 7.1.12. 

Pass 

7.1.3 

XV56101 is normally in the open 
position, if found closed open via local 
manual isolation switch. (confirm 
acceptance criteria @ step 7.1.7 if 
found open) 
 

Valve action found smooth.  
Comment poor action / sticking in 

section 7.1.12. 
Pass 

Opening time – No specific requirement. 
Comment times > 120 seconds in section 

7.1.12. 
Pass 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 1. 
Comment differences from SCH in 

section 7.1.12. 

Pass 

 
Tank 561 As Found Functional Testing Continued on page 10 
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7.1  Tank 561 As Found Functional Testing Continued… 
 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.1.5 

Refer to SI483015_RPT  
Wet test of probe required minimum 
of every 5 years.  
5 yearly wet test due, remove probe 
from tank and immerse in suitable 
liquid.   
5 yearly wet test not due not use 
Nivotester test button.  
 
Record method of test…Nivotester 

System trips closing and inhibiting from 
reopening FINAL ELEMENT valve and 
initiating DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 2  
Comment differences from SCH in 

section 7.1.12. 

Pass 

FINAL ELEMENT valve action found 
smooth.  
Comment poor action / sticking in 

section 7.1.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.1.12 

Pass 

FINAL ELEMENT valve traveling time 
>= 90 Seconds  
Comment times < 90 Seconds in section 

7.1.12 

Pass 

105 Seconds 

Time from test initiation to FINAL 
ELEMENT valve closed <= 180 Seconds  
Comment times > 180 Seconds in section 

7.1.12 

Pass 

168 Seconds 

7.1.6 Remove probe from liquid/ release 
Nivotester test button. 

System remains tripped inhibiting from 
reopening FINAL ELEMENT valves. 
DIAGNOSTICS as detailed on 
SI483012_SCH sheets 1 & 2 
Comment failure in section 7.1.12 

Pass 

7.1.7 Operate Logic Solver Panel 
SYSTEM RESET pushbutton 

System healthy and reset as detailed on 
SI483012_SCH Sheet 1. 
FINAL ELEMENT valve automatically 
reopens.  
Comment differences from SCH in 

section 7.1.12 

Pass 

Valve action found smooth.  
Comment poor action / sticking in 

section 7.1.12. 
Pass 

Opening time – No specific requirement. 
Comment times > 120 seconds in section 

7.1.12. 
Pass 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 1. 
Comment differences from SCH in 

section 7.1.12. 

Pass 

7.1.8 Operate HS561 Tank 561 Isolation 
Pushbutton.  

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 2. 
Comment differences from SCH in 

section 7.1.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.1.12 

Pass 

 
Tank 561 As Found Functional Testing Continued on page 11 
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7.1  Tank 561 As Found Functional Testing Continued… 
 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.1.9 Release HS561 Tank 561 Isolation 
Pushbutton.  

FINAL ELEMENT valve 
automatically reopens initiating 
DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 1 
Comment differences from SCH in 

section 7.1.12. 

Pass 

7.1.10 

Operations to initiate Terminal Shutdown 
system.  
Record method of test  

Fire Alarm (Muster Test)    

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as 
detailed on SI483012_SCH Sheet 
2. 
Comment differences from SCH in 

section 7.1.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.1.12 

Pass 

7.1.11 7.1.8 Operations to Reset Terminal Shutdown 
system.  

FINAL ELEMENT valve 
automatically reopens initiating 
DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 1 
Comment differences from SCH in 

section 7.1.12. 

Pass 

7.1.12 Comments/Defects/ Remedial Actions – Report ALL to System Keeper 

 

No Critical Failures 

No Failures  

No Observations  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Tested by Position  Qualification Sign Date 

D.B.Faulkner 
Instrument 

Engineer  
ISA84 FSS  06.07.17 

System Keeper Acknowledgement  
(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate 

terminal procedures for rectification works and/or isolation of plant as required) 

Accepted by  Position  Qualification Sign Date 
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7.2  TK564-SIF1 - Tank 564 As Found Functional Testing 
 

Purpose of Test 

To verify the as found operation of LE56401 Tank 564 Independent high high level trip closes XV56401 
FINAL ELEMENT valve.  
To verify the as found Manual Shutdown functions of Tank 564 FINAL ELEMENT XV56401 valve.  
To verify the correct DIAGNOSTICS information.  
If sensing element defective the tank could overfill if a demand is made on the overfill protection 

system. 

If manual shutdown systems defective the FINAL ELEMENT could fail to close if a demand is 

made on the terminal shutdown systems. 

If response target time is exceeded the tank could overfill following demand. 

If FINAL ELEMENT travel time is reduced excessive pipeline surge pressure could be generated. 

Diagnostic information not displayed correctly could result in undetected tank overfill, system 

unavailability or incorrect operational response. 

Controlled Copy Documentation Required   

SI483012_SCH – IME-SIS1 Trip Matrix 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.2.1 Review procedure with operations and 
testing personnel. 

All personnel familiarised with the scope 
of works and responsibilities. 

Comment any issues in section 7.2.12 

and review / rectify prior to starting 

testing. 

Pass 

7.2.2 
Confirm plant preparations 
satisfactory.  
Record PTW No…06561 (Hot) 

Conditions satisfied as detailed on PTW 
and RAMS. 
Comment any issues in section 7.2.12 

and review / rectify prior to starting 

testing.  

Pass 

7.2.3 Confirm system healthy and reset.   

System healthy and reset as detailed on 
SI483013_SCH Sheet 1. 
Comment differences from SCH or if 

found in tripped state in section 7.2.12. 

Pass 

7.2.4 

XV56401 is normally in the open 
position, if found closed open via local 
manual isolation switch. (confirm 
acceptance criteria @ step 7.2.7 if 
found open) 
 

Valve action found smooth.  
Comment poor action / sticking in 

section 7.2.12. 
Pass 

Opening time – No specific requirement. 
Comment times > 120 seconds in section 

7.2.12. 
Pass 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 1. 
Comment differences from SCH in 

section 7.2.12. 

Pass 

 
Tank 564 As Found Functional Testing Continued on page 13 
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7.2  Tank 564 As Found Functional Testing Continued… 
 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.2.5 

Refer to SI483015_RPT  
Wet test of probe required minimum 
of every 5 years.  
5 yearly wet test due, remove probe 
from tank and immerse in suitable 
liquid.   
5 yearly wet test not due not use 
Nivotester test button.  
 
Record method of test  

Nivotester 

System trips closing and inhibiting from 
reopening FINAL ELEMENT valve and 
initiating DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 2  
Comment differences from SCH in 

section 7.2.12. 

Pass 

FINAL ELEMENT valve action found 
smooth.  
Comment poor action / sticking in 

section 7.2.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.2.12 

Pass 

FINAL ELEMENT valve traveling time 
>= 90 Seconds  
Comment times < 90 Seconds in section 

7.2.12 

Pass 

90 Seconds 

Time from test initiation to FINAL 
ELEMENT valve closed <= 180 Seconds  
Comment times > 180 Seconds in section 

7.2.12 

Pass 

178 Seconds 

7.2.6 Remove probe from liquid/ release 
Nivotester test button. 

System remains tripped inhibiting from 
reopening FINAL ELEMENT valves. 
DIAGNOSTICS as detailed on 
SI483012_SCH sheets 1 & 2 
Comment failure in section 7.2.12 

Pass 

7.2.7 Operate Logic Solver Panel 
SYSTEM RESET pushbutton 

System healthy and reset as detailed on 
SI483012_SCH Sheet 1. 
FINAL ELEMENT valve automatically 
reopens.  
Comment differences from SCH in 

section 7.2.12 

Pass 

Valve action found smooth.  
Comment poor action / sticking in 

section 7.2.12. 
Pass 

Opening time – No specific requirement. 
Comment times > 120 seconds in section 

7.2.12. 
Pass 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 1. 
Comment differences from SCH in 

section 7.2.12. 

Pass 

7.2.8 Operate HS564 Tank 564 Isolation 
Pushbutton.  

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 2. 
Comment differences from SCH in 

section 7.2.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.2.12 

Pass 

 
Tank 564 As Found Functional Testing Continued on page 14 
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7.2  Tank 564 As Found Functional Testing Continued… 
 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.2.9 Release HS564 Tank 564 Isolation 
Pushbutton.  

FINAL ELEMENT valve 
automatically reopens initiating 
DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 1 
Comment differences from SCH in 

section 7.2.12. 

Pass 

7.2.10 

Operations to initiate Terminal Shutdown 
system.  
Record method of test  

Fire Alarm (Muster Test)    

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as 
detailed on SI483012_SCH Sheet 2. 
Comment differences from SCH in 

section 7.2.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.2.12 

Pass 

7.2.11 7.2.8 Operations to Reset Terminal Shutdown 
system.  

FINAL ELEMENT valve 
automatically reopens initiating 
DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 1 
Comment differences from SCH in 

section 7.2.12. 

Pass 

7.2.12 Comments/Defects/ Remedial Actions – Report ALL to System Keeper 

 

No Critical Failures 

No Failures  

No Observations  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Tested by Position  Qualification Sign Date 

D.B.Faulkner 
Instrument 

Engineer  
ISA84 FSS  07.07.17 

System Keeper Acknowledgement  
(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate 

terminal procedures for rectification works and/or isolation of plant as required) 

Accepted by  Position  Qualification Sign Date 
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7.3  TK568-SIF1 - Tank 568 As Found Functional Testing 
 

Purpose of Test 

To verify the as found operation of LE56801 Tank 568 Independent high high level trip closes XV56801 
FINAL ELEMENT Import / Export valve.  
To verify the as found Manual Shutdown functions of Tank 568 FINAL ELEMENT XV56801 Import / 
Export valve.  
To verify the correct DIAGNOSTICS information.  
If sensing element defective the tank could overfill if a demand is made on the overfill protection 

system. 

If manual shutdown systems defective the FINAL ELEMENT could fail to close if a demand is 

made on the terminal shutdown systems. 

If response target time is exceeded the tank could overfill following demand. 

If FINAL ELEMENT travel time is reduced excessive pipeline surge pressure could be generated. 

Diagnostic information not displayed correctly could result in undetected tank overfill, system 

unavailability or incorrect operational response. 

Controlled Copy Documentation Required   

SI483012_SCH – IME-SIS1 Trip Matrix 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.3.1 Review procedure with operations and 
testing personnel. 

All personnel familiarised with the scope 
of works and responsibilities. 

Comment any issues in section 7.3.12 

and review / rectify prior to starting 

testing. 

Pass 

7.3.2 
Confirm plant preparations 
satisfactory.  
Record PTW No… 06561 (Hot) 

Conditions satisfied as detailed on PTW 
and RAMS. 
Comment any issues in section 7.3.12 

and review / rectify prior to starting 

testing.  

Pass 

7.3.3 Confirm system healthy and reset.   

System healthy and reset as detailed on 
SI483013_SCH Sheet 1. 
Comment differences from SCH or if 

found in tripped state in section 7.3.12. 

Pass 

7.3.4 

XV56801 valve is normally in the open 
position, if found closed open via local 
manual isolation switch. (confirm 
acceptance criteria @ step 7.3.7 if 
found open) 
 

Valve action found smooth.  
Comment poor action / sticking in 

section 7.3.12. 
Pass 

Opening time – No specific requirement. 
Comment times > 120 seconds in section 

7.3.12. 
Pass 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 1. 
Comment differences from SCH in 

section 7.3.12. 

Pass 

 
Tank 568 As Found Functional Testing Continued on page 16 
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7.3  Tank 568 As Found Functional Testing Continued… 
 

7.3.5 

Refer to SI483015_RPT  
Wet test of probe required minimum 
of every 5 years.  
5 yearly wet test due, remove probe 
from tank and immerse in suitable 
liquid.   
5 yearly wet test not due not use 
Nivotester test button.  
 
Record method of test  

Nivotester 

System trips closing and inhibiting from 
reopening FINAL ELEMENT valve and 
initiating DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 2  
Comment differences from SCH in 

section 7.3.12. 

Pass 

FINAL ELEMENT valve action found 
smooth.  
Comment poor action / sticking in 

section 7.3.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.3.12 

Pass 

FINAL ELEMENT valve traveling time 
>= 90 Seconds  
Comment times < 90 Seconds in section 

7.3.12 

Pass 

96 Seconds  

Time from test initiation to FINAL 
ELEMENT valve closed <= 180 Seconds  
Comment times > 180 Seconds in section 

7.3.12 

Pass 

180 Seconds  

7.3.6 Remove probe from liquid/ release 
Nivotester test button. 

System remains tripped inhibiting from 
reopening FINAL ELEMENT valves. 
DIAGNOSTICS as detailed on 
SI483012_SCH sheets 1 & 2 
Comment failure in section 7.3.12 

Pass 

7.3.7 Operate Logic Solver Panel 
SYSTEM RESET pushbutton 

System healthy and reset as detailed on 
SI483012_SCH Sheet 1. 
FINAL ELEMENT valve automatically 
reopens.  
Comment differences from SCH in 

section 7.3.12 

Pass 

Valve action found smooth.  
Comment poor action / sticking in 

section 7.3.12. 
Pass 

Opening time – No specific requirement. 
Comment times > 120 seconds in section 

7.3.12. 
Pass 

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 1. 
Comment differences from SCH in 

section 7.3.12. 

Pass 

7.3.8 Operate HS568 Tank 568 Isolation 
Pushbutton.  

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as detailed 
on SI483012_SCH Sheet 2. 
Comment differences from SCH in 

section 7.3.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.3.12 

Pass 

 
Tank 568 As Found Functional Testing Continued on page 17 
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7.3  Tank 568 As Found Functional Testing Continued… 
 

Step  Method of Test  Acceptance Criteria 
Pass () 
 Fail  (x)  
Initial   

7.3.9 Release HS568 Tank 568 Isolation 
Pushbutton.  

FINAL ELEMENT valve 
automatically reopens initiating 
DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 1 
Comment differences from SCH in 

section 7.3.12. 

Pass 

7.3.10 

Operations to initiate Terminal Shutdown 
system.  
Record method of test  

Fire Alarm (Muster Test)    

Correct FINAL ELEMENT valve 
position and DIAGNOSTICS as 
detailed on SI483012_SCH Sheet 2. 
Comment differences from SCH in 

section 7.3.12. 

Pass 

Time from test initiation to trip 
activation <=2 seconds.  
Comment failures in section 7.3.12 

Pass 

7.3.11 7.3.8 Operations to Reset Terminal Shutdown 
system.  

FINAL ELEMENT valve 
automatically reopens initiating 
DIAGNOSTICS as detailed on 
SI483012_SCH Sheet 1 
Comment differences from SCH in 

section 7.3.12. 

Pass 

7.3.12 Comments/Defects/ Remedial Actions – Report ALL to System Keeper 

 

No Critical Failures 

No Failures  

No Observations  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Tested by Position  Qualification Sign Date 

D.B.Faulkner 
Instrument 

Engineer  
ISA84 FSS  07.07.17 

System Keeper Acknowledgement  
(Note: Signature confirms System keeper is advised of Comments/Defects/Remedial Actions and will initiate 

terminal procedures for rectification works and/or isolation of plant as required) 

Accepted by  Position  Qualification Sign Date 
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Instrument Instrument Atex Atex Site Specific P & I Loop
Tag. No. Service Spec. Manufacturer Model Number Serial Number Certification Certificate No SIS Tag (ATEX Tag) Drawing Drawing

_SPC Client (REV) _DWG DI DO AI AO Address Comms
TANK 561 Gasoline Storage Tank SI483001_DWG (1) (1) Tanks 561, 564 & 568 Cable Overview
Sensing Element Independent High High Level Probe  
LE56101 Liquiphant Probe SI483001 Endress & Hauser FTL51-GAC2BB7G4A A40BDA01027 Ex II 1/2 G Ex ia IIC T 

80 C
KEMA99ATEX0523 E1765 (E10001) IME-K-0028 SI483020 1

LS56101 Nivotester SI483001 Endress & Hauser FTL 325P H3 E3 A4029A01093 Ex II(1)GD [EEx ia] IIC DMT01ATEXE052 N/A IME-K-0028 SI483020 2
R250 Safety Relay PILZ PNOZ s2 750102 138641 N/A N/A N/A IME-K-0028 SI483020 1
Final Element Pipeline Import / Export  Block Valve 
XV56101 Valve Body Dafram 150 TM9N DN250 197181 N/A N/A E10098 IME-K-0028 SI483021
XV56101 Valve Actuator Actreg ACT400R P-03-4000-10256 N/A N/A E10093 IME-K-0028 SI483021
ZS56101 Limit Switch Box Westlock 2245 N/A Ex d IIB+H2 T5 EPSILON08ATEX2370XE10094 (E0519) IME-K-0028 SI483021 2 2
SOV56101 Solenoid Body Seitz CP 0632 CPU oH N/A N/A E10095 IME-K-0028 SI483021
SOV56101 Solenoid Coil Seitz 121.104.024C (Art.No) 110625 (F.no) Ex II 2 G Ex emb II T6 PTB02ATEX2125X E10096 (E0518) IME-K-0028 SI483021 1 1
JB XV5601  JB4/205 Local Junction Box Feel Range 9000 01152-10 Ex II 2 GD EExe II T6 SIRA06ATEX3185 E10097 (E0517) IME-K-0028 SI483021
Manual Shutdown Bund Isolation 
HS561 Bund Isolation Station Copper Crouse Hinds GHG4181101 R0003 N/A EExde IIC Ex II 2G PTB97ATEX1081U N/A SI483021 1 1 Located in JB4/87
Local Local Selector Switch N/A N/A N/A N/A N/A N/A SI483021
TANK 564 Gasoline Storage Tank SI483001_DWG (1) (1) Tanks 561, 564 & 568 Cable Overview
Sensing Element Independent High High Level Probe  
LE56401 Liquiphant Probe SI483002 Endress & Hauser FTL51-GAC2BB7G4A A40BD901027 Ex II 1/2 G Ex ia IIC T 

80 C
KEMA99ATEX0523 E1771 (E10016) 

E10016 (E1771)
IME-K-0052 SI483022 1

LS56401 Nivotester SI483002 Endress & Hauser FTL 325P H3 E3 A4029801093 Ex II(1)GD [EEx ia] IIC DMT01ATEXE052 N/A IME-K-0052 SI483022 2
R330 Safety Relay PILZ PNOZ s2 750102 139139 137 N/A N/A N/A IME-K-0052 SI483022 1
Final Element Pipeline Import / Export Block Valve 
XV56401 Valve Body Dafram 150 TM9XN DN200 LF2 204248 N/A N/A E10099 IME-K-0052 SI483023
XV56401 Valve Actuator Actreg ACT2500R N/A N/A N/A E10033 IME-K-0052 SI483023
ZS56401 Limit Switch Box Westlock 2245 N/A Ex d IIB+H2 T5 EPSILON08ATEX2370XE10034 (E0516) IME-K-0052 SI483023 2 2
SOV56401 Solenoid Body Seitz CP 0632 CPU oH 1108 (F.No) N/A N/A E10035 IME-K-0052 SI483023
SOV56401 Solenoid Coil Seitz 121.104.024C (Art.No) 110624 (F.No) Ex II 2 G Ex emb II T6 PTB02ATEX2125X E10036 (E0515) IME-K-0052 SI483023 1 1
JB4/145 Local Junction Box Feel Range 9000 08/11510 Ex II 2 GD EExe II T6 SIRA02ATEX3111 E10037 (E1841) IME-K-0052 SI483023
Manual Shutdown Bund Isolation 
HS564 Bund Isolation Station Copper Crouse Hinds GHG4181101 R0003 N/A EExde IIC Ex II 2G PTB97ATEX1081U N/A SI483023 1 1 Located in JB4/88
Local Local Selector Switch N/A N/A N/A N/A N/A N/A SI483023
TANK 568 Gasoline Storage Tank SI483001_DWG (1) (1) Tanks 561, 564 & 568 Cable Overview
Sensing Element Independent High High Level Probe  
LE56801 Liquiphant Probe SI483003 Endress & Hauser FTL51-GAC2BB7G4A A40BDF01027 Ex II 1/2 G Ex ia IIC T 

80 C
KEMA99ATEX0523 E1772 (E10010) 

E10010 (E1772) 
IME-K-0050 SI483024 1

LS56801 Nivotester SI483003 Endress & Hauser FTL 325P H3 E3 A4029501093 Ex II(1)GD [EEx ia] IIC DMT01ATEXE052 N/A IME-K-0050 SI483024 2
R410 Safety Relay PILZ PNOZ s2 750102 138629 N/A N/A N/A IME-K-0050 SI483024 1
Final Element Pipeline Import / Export Block Valve 
XV56801 Valve Body Dafram 150 TB9 XM DN200 LF2 204248 N/A N/A E10106 IME-K-0050 SI483025
XV56801 Valve Actuator Actreg ACT2500R N/A N/A N/A E10038 IME-K-0050 SI483025
ZS56801 Limit Switch Box Westlock 2245 N/A Ex d IIB+H2 T5 EPSILON08ATEX2370XE10039 (E3240) IME-K-0050 SI483025 2 2
SOV56801 Solenoid Body Seitz CP 0632 CPU oH 1109 (F.No) N/A N/A E10042 IME-K-0050 SI483025
SOV56801 Solenoid Coil Seitz 121.104.024C (Art.No) 110727 (F.No) Ex II 2 G Ex emb II T6 PTB02ATEX2125X E10043 (E3250) IME-K-0050 SI483025 1 1
JB4/149 Local Junction Box Feel Range 9000 08/11521 Ex II 2 GD EExe II T6 SIRA02ATEX3111 E10044 (E1838) IME-K-0050 SI483025
Manual Shutdown Bund Isolation 
HS568 Bund Isolation Station Copper Crouse Hinds GHG4181101 R0003 N/A EExde IIC Ex II 2G PTB97ATEX1081U N/A SI483025 1 1 Located in JB4/88
Local Local Selector Switch N/A N/A N/A N/A N/A N/A SI483025
ESD Terminal Shutdown SI483001_DWG (1) (1) Tanks 561, 564 & 568 Cable Overview
ESD Emergency Shutdown 
R124 Safety Relay PILZ PNOZ s2 750102 138683 N/A N/A N/A SI483026 1
R124A Safety Relay PILZ PNOZ s11 750111 126494 N/A N/A N/A SI483026
Infrastructure 500 Series Field Equipment 
JB4/87 Bund Isolation Panel Copper Crouse Hinds XLH SJ 3338-08 Ex II 2 G Exde IIC T6 PTB02ATEX1014 E10041 (E1792)
JB4/88 Bund Isolation Panel Copper Crouse Hinds EX-CELL SJ 3339-08 Ex II 2 G Exde IIC T6 PTB02ATEX1014 E10040 (E3042)
JB4/197 SIS Independent High High Level JB Weidmuller TB MH 262620S4E3 XA GBB001746 Ex II 2 G Exia IIC T6 KEMA10ATEX0050  SIS E10009 (E3542)
JB4/198 SIS Independent High High Level JB Weidmuller TB MH 262620S4E3 XA GBB001747 Ex II 2 G Exia IIC T6 KEMA10ATEX0050 (E3545)
JB4/199 SIS Valves JB Weidmuller TB MH 303015S4E3 XA GBB009221 Ex II 2 G Exia IIC T6 KEMA10ATEX0050 (E3543)
JB4/200 SIS Valves JB Weidmuller TB MH 453815S4E1 XA GBB009222 Ex II 2 G Exia IIC T6 KEMA10ATEX0050 (E3544)
Spares 

TOTALS 16 21

REVISION DATE BY DESCRIPTION 
A 04.02.14 DBF MM MM MM MM
B 31.10.14 DBF DSR DSR

CC 04.07.17 DBF 

REF N0. SI483010_SCH

High Lighted Green = Pass / Verified 
High Lighted Yellow = Comment 

High Lighted Red = Fail / Comment in Red Test 
Red Strikethrough = Correction made in Red Text 

Blue Text =  Comment / additional information 

IME-SIS1 Instrument Schedule  

SHEET  1 OF 1

TITLEOriginal Issue for Review 
As Built Post SAT 
Controlled Copy 2017 Proof test 

INSTRUMENT SCHEDULE

PLANT ISCo East Terminal 

No4 East SIS Overfill Protection Logic Solver 
Notes                                                                       

D = Digital, A = Analogue, I = In, O = Out             
S = Software, H = Hardwired,

 I/O Requirement

APPROVEDCHECKEDTESTING RESULTS NOTES 

http://f.no/


D
ES

C
R

IP
TI

O
N

 

FI
N

A
L 

EL
EM

EN
TS

 

Va
lv

es

Ta
nk

 5
61

 Im
po

rt 
/ E

xp
or

t V
al

ve

Ta
nk

 5
64

 Im
po

rt 
/ E

xp
or

t V
al

ve

Ta
nk

 5
68

 Im
po

rt 
/ E

xp
or

t V
al

ve
 

D
IA

G
N

O
ST

IC
S 

N
o4

 E
as

t S
w

itc
hr

oo
m

 S
IS

 L
og

ic
 S

ol
ve

r 

ES
D

 R
el

ay
 T

rip
pe

d 

Ta
nk

 5
61

 H
ig

h 
H

ig
h 

Le
ve

l 

Ta
nk

 5
61

 S
af

et
y 

R
el

ay
 T

rip
pe

d 

Ta
nk

 5
61

 Im
po

rt 
/ E

xp
or

t V
al

ve
 C

lo
se

d 

Ta
nk

 5
61

 Im
po

rt 
/ E

xp
or

t V
al

ve
 O

pe
n 

Ta
nk

 5
64

 H
ig

h 
H

ig
h 

Le
ve

l 

Ta
nk

 5
64

 S
af

et
y 

R
el

ay
 T

rip
pe

d 

Ta
nk

 5
64

 Im
po

rt 
/ E

xp
or

t V
al

ve
 C

lo
se

d 

Ta
nk

 5
64

 Im
po

rt 
/ E

xp
or

t V
al

ve
 O

pe
n 

Ta
nk

 5
68

 H
ig

h 
H

ig
h 

Le
ve

l 

Ta
nk

 5
68

 S
af

et
y 

R
el

ay
 T

rip
pe

d 

Ta
nk

 5
68

 Im
po

rt 
/ E

xp
or

t V
al

ve
 C

lo
se

d

Ta
nk

 5
68

 Im
po

rt 
/ E

xp
or

t V
al

ve
 O

pe
n 

N
o3

 E
as

t C
on

tr
ol

 R
oo

m
 A

nn
un

ci
at

or
 (4

)

Si
te

 E
SD

 (W
in

do
w

 3
/3

)

Ta
nk

 5
61

 H
ig

h 
H

ig
h 

Le
ve

l (
W

in
do

w
 7

/9
) 

Ta
nk

 5
64

 H
ig

h 
H

ig
h 

Le
ve

l (
W

in
do

w
 1

0/
2)

Ta
nk

 5
68

 H
ig

h 
H

ig
h 

Le
ve

l (
W

in
do

w
 1

0/
6)

SI
46

80
07

_S
C

H
 - 

R
ad

io
 M

es
sa

ge
 S

ch
ed

ul
e

SI
S 

R
ES

ET
 

N
o4

 E
as

t S
w

itc
hr

oo
m

 S
IS

 L
og

ic
 S

ol
ve

r 

Ta
nk

 5
61

 S
af

et
y 

R
el

ay

Ta
nk

 5
64

 S
af

et
y 

R
el

ay

Ta
nk

 5
68

 S
af

et
y 

R
el

ay
  

TA
G

 

XV
56

10
1

XV
56

40
1

XV
56

80
1

LS
H

H
56

10
1

XV
56

10
1

XV
56

10
1

LS
H

H
56

40
1

XV
56

40
1

XV
56

40
1

LS
H

H
56

80
1

XV
56

80
1

XV
56

80
1

LS
H

H
56

10
1

LS
H

H
56

40
1

LS
H

H
56

80
1

SY
ST

EM
 R

ES
ET

SY
ST

EM
 R

ES
ET

SY
ST

EM
 R

ES
ET

  A
C

TI
O

N

En
ab

le
d 

En
ab

le
d

En
ab

le
d 

La
m

p 

La
m

p 

La
m

p 

La
m

p 

La
m

p 

La
m

p 

La
m

p 

La
m

p 

La
m

p 

La
m

p 

La
m

p 

La
m

p 

La
m

p 

R
es

et
 

R
es

et
 

R
es

et
 

R
es

et
 

R
es

et
 

En
ab

le
d 

En
ab

le
d 

En
ab

le
d 

DESCRIPTION TAG TYPE CALIBRATION UNITS SET ORIGIN

SIS AUTOMATIC SHUTDOWN IME-SIS1 SIL 2
Tank 561 Independent High Level LE56101 Probe 1000 (3) mm <97% H Red(*) H * Reset if Enabled & Pushbutton Activated 
Tank 564 Independent High Level LE56401 Probe 1000 (3) mm <97% H Red(*) H * Reset if Enabled & Pushbutton Activated 
Tank 568 Independent High Level LE56801 Probe 1000 (3) mm <97% H Red(*) H * Reset if Enabled & Pushbutton Activated 

ROSOV MANUAL SHUTDOWN 
Terminal Shutdown N/A HEALTHY H(1) H(1) H(1)

Tank 561 Bund Isolation HS561 Button N/A HEALTHY H
Tank 564 Bund Isolation HS564 Button N/A HEALTHY H
Tank 568 Bund Isolation HS568 Button N/A HEALTHY H

BPCS CONTROL 
Local Pneumatic Control Station XV56101 Switch "OPEN" or "CLOSE" N/A OPEN H
Local Pneumatic Control Station XV56401 Switch "OPEN" or "CLOSE" N/A OPEN H
Local Pneumatic Control Station XV56801 Switch "OPEN" or "CLOSE" N/A OPEN H

DIAGNOSTICS 
Tank 561 Import Valve Closed ZSC56101 Limits N/A N/A Closed Red H
Tank 561 Import Valve Open ZSO56101 Limits N/A N/A Open Green 
Tank 564 Import Valve Closed ZSC56401 Limits N/A N/A Closed Red H
Tank 564 Import Valve Open ZSO56401 Limits N/A N/A Open Green 
Tank 568 Import Valve Closed ZSC56801 Limits N/A N/A Closed Red H
Tank 568 Import Valve Open ZSO56801 Limits N/A N/A Open Green 
SIS Logc Solver Lamp Test Button N/A N/A Test Red Red Red RedGreenRed Red RedGreenRed Red RedGreen 

ABBREVIATIONS PLANT Immingham Storage Co Ltd - East Terminal 
SIS - Safety Instrument System (1) ESD trips other terminal systems - see xxxxx SI277010_RPT TITLE
IHL Independent High Level (2) Self test, 2 pulse trip and fault condition. SI003100_SCH
BPCS - Basic Process (3) Switch length 

Control System (4) Full Annunciator functionality in SI468001_MNL 
ESD - Emergency Shutdown
LB - Line Break / SC - Short Circuit SHEET  1  OF 2
H - Hardwired / S - Software CLIENT DRG No. REF N0. SI483012_SCH
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NOTES REFERENCE DOCUMENTS REV DATE BY DRN CHK'D APPD DESCRIPTION
A 03/02/14 DBF DBF MM MMSRS Original Issue for Review IME-SIS1 Tip Matrix 

CC 04/07/17 Controlled Copy 2017 Proof Test DBFOverfill Protection Trip Matrix
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DESCRIPTION TAG TYPE CALIBRATION UNITS SET ORIGIN

SIS AUTOMATIC SHUTDOWN IME-SIS1 SIL2 2017 Proof Test 
Tank 561 Independent High Level LE56101 Probe 1000 (3) mm >97% H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 564 Independent High Level LE56401 Probe 1000 (3) mm >97% H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 568 Independent High Level LE56801 Probe 1000 (3) mm >97% H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1

ROSOV MANUAL SHUTDOWN 
Site ESD N/A N/A N/A N/A Tripped H(1) H(1) H(1) Red Red Red Red H S Pass 06.07.17
Tank 561 Bund Isolation HS561 Button N/A N/A Activated H Red Pass 06.07.17
Tank 564 Bund Isolation HS564 Button N/A N/A Activated H Red Pass 06.07.17
Tank 568 Bund Isolation HS568 Button N/A N/A Activated H Red Pass 06.07.17

TEST FUNCTIONS 
Tank 561 Test Button (2) LS56101 Switch N/A N/A Test H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 564 Test Button (2) LS56401 Switch N/A N/A Test H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 568 Test Button (2) LS56801 Switch N/A N/A Test H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1

FAILURE MODES DETECTED
ESD Logic 24V/3 Failure ESD Fuse N/A N/A Fail H(1) H(1) H(1) Red Red Red Red H S Pass 06.07.17
Tank 561 IHL Short Circuit LE56101 SC N/A N/A SC H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 561 IHL Open Circuit  LE56101 LB N/A N/A LB H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 561 SIS Logic 24V/4 Failure LS56401 Fuse N/A N/A Fail H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 561 Valve 24V/5 Failure XV56101 Fuse N/A N/A Fail H Red Pass 06.07.17
Tank 561 BPCS Logic 24V/6 Failure Fuse N/A N/A Fail H Red H S Pass 06.07.17
Tank 561 Valve Air Failure XV56101 N/A N/A N/A Iso & Vent H Red Pass 06.07.17
Tank 564 IHL Short Circuit LE56401 SC N/A N/A SC H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 564 IHL Open Circuit  LE56401 LB N/A N/A LB H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 564 SIS Logic 24V/7 Failure LS56401 Fuse N/A N/A Fail H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 564 Valve 24V/8 Failure XV56101 Fuse N/A N/A Fail H Red Pass 06.07.17
Tank 564 BPCS Logic 24V/9 Failure Fuse N/A N/A Fail H Red H S Pass 06.07.17
Tank 564 Valve Air Failure XV56401 N/A N/A N/A Iso & Vent H Red Pass 06.07.17
Tank 568 IHL Short Circuit LE56801 SC N/A N/A SC H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 568 IHL Open Circuit  LE56801 LB N/A N/A LB H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 568 SIS Logic 24V/10 Failure LS56801 Fuse N/A N/A Fail H Red Red Red H S Pass 06.07.17 Safety Relay Reset Required - See Sht 1
Tank 568 Valve 24V/11 Failure XV56801 Fuse N/A N/A Fail H Red Pass 06.07.17
Tank 568 BPCS Logic 24V/12 Failure Fuse N/A N/A Fail H Red H S Pass 06.07.17
Tank 568 Valve Air Failure XV56801 N/A N/A N/A Iso & Vent H Red Pass 06.07.17

BPCS CONTROL 
Local Pneumatic Control Station XV56101 Switch "OPEN" or "CLOSE" N/A CLOSE H Pass 06.07.17
Local Pneumatic Control Station XV56401 Switch "OPEN" or "CLOSE" N/A CLOSE H Pass 06.07.17
Local Pneumatic Control Station XV56801 Switch "OPEN" or "CLOSE" N/A CLOSE H Pass 06.07.17

ABBREVIATIONS PLANT Immingham Storage Co Ltd - East Terminal 
SIS - Safety Instrument System (1) ESD trips other terminal systems - see xxxxx SI277010_RPT TITLE
IHL Independent High Level (2) Self test, 2 pulse trip and fault condition. SI003100_SCH
BPCS - Basic Process (3) Switch lengh 

Control System (4) Full Annunciator functionality in SI468001_MNL 
ESD - Emergency Shutdown
LB - Line Break / SC - Short Circuit SHEET  2  OF 2
H - Hardwired / S - Software CLIENT DRG No. REF N0. SI483012_SCH

SA
FE

TY
 F

U
N

C
TI

O
N

 

DATE BY
IME-SIS1 Tip Matrix 

DRN CHK'D APPD

DBF
MM

DESCRIPTION
MM Original Issue for Review 

Controlled Copy 2017 Proof Test 

NOTES

SRS

SRS

SRS

NOTES

SRS

SRS

SRS

SRS

SRS

SRS

LOPA
SRS

REFERENCE DOCUMENTS 
DBF03/02/14

CC
DBF
DBF

A
04/07/17

REV
SRS 
Overfill Protection Trip Matrix

SRS

SRS

SRS

SRS

SRS

SRS

SRS

SRS

SRS

SRS

SRS

SRS
SRS

SRS

SRS

SRS
SRS

SRS
SRS
SRS

SRS

SRS


	1.1 Factory Acceptance Testing
	SI483005_RPT_A - No 4 Switchroom SIS Panel FAT.pdf
	SI483001_HDR_A - No4 Switchroom SIS Logic Panel FAT Handover Certificate
	SI483002_HDR_A - No4 Switchroom SIS Logic Panel FAT Deviation Record Sheet
	SI483_DWG_FAT

	1.2 Site Testing
	SI483015_RPT_A_SAT - IME-SIS1 Operation, Maintenance and Modification Lifecycle.pdf
	SI483017_RPT_A_SAT - IME-SIS1 Documentation Verification Procedure
	SI483018_RPT_A_SAT - IME-SIS1 Shutdown Conditions Proof Testing Procedure
	SI483019_RPT_A_SAT - IME-SIS1 Equipment Failure Proof Testing Procedure
	SI483004_HDR_A - IME-SIS1 Pre SAT Instrument Installation Conformance Control
	SI483005_HDR_A_SAT - IME-SIS1 SAT Deviation Record Sheet
	SI483_DWG_SAT
	SI483020_DWG_A_SAT - LE56101 Tank 561 HiHi Level Switch Loop Sheet
	SI483021_DWG_A_SAT - XV56101 Tank 561 Valve Loop Sheet
	SI483022_DWG_A_SAT - LE56401 Tank 564 HiHi Level Switch Loop Sheet
	SI483023_DWG_A_SAT - XV56401 Tank 564 Valve Loop Sheet
	SI483024_DWG_A_SAT - LE564801 Tank 568 HiHi Level Switch Loop Sheet
	SI483025_DWG_A_SAT - XV56801 Tank 568 Valve Loop Sheet


	2015 Proof Testing
	SI483017_RPT_A_CC 03_07_2015 - IME-SIS1 Documentation Verification Procedure.pdf
	SI483018_RPT_A_CC 03_07_2015 - IME-SIS1 Shutdown Conditions Proof Testing Procedure

	2016 Proof Testing
	SI483017_RPT_A_CC20160711 - IME-SIS1 Documentation Verification Procedure.pdf
	SI483018_RPT_A_CC20160711 - IME-SIS1 Shutdown Conditions Proof Testing Procedure

	2017 Proof Testing
	SI483017_RPT_A_CC20170704 - IME-SIS1 Documentation Verification Procedure.pdf
	SI483018_RPT_A_CC20170704 - IME-SIS1 Shutdown Conditions Proof Testing Procedure


