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Section 7
Operating Procedures

7.1.1 MVCU Start-Up Procedures

The start-up procedure for the MVCU consists of four stages, which should normally be performed, in
the following order:

. Pre-Startup Checks.

. Start-Up of the Combustor.

. Start-Up of the Compressor.

. Start-Up of the Safety Dock Skid/ Benzene loading systems

7.1.2  Combustor Unit Start Up Procedure

The Combustor Unit is a two stage three-burner oxidizer. The Start Up procedure lights off the pilots
of the burners. The first stage has a single burner with a dedicated pilot and two flame scanners, both
directed at the first stage pilot flame. The second second stage has two burners, each with a dedicated
pilot and flame scanner directed to the pilot flame.

The system is monitored and controlled by a Burner Management System (BMS) which runs in the
Triconex PLC System. All start up controls and instruments are located on the combustor section in
the Shoreside VCU Control Panel.

The start up procedure consists of two steps, the Pre-Start Plant Checks and the Light Off procedure
and warm up.
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To carry out a pre startup checks of the combustor.

The main Process Hazard is creation of an Explosive M#gture. This is
avoided by enriching potentially flammable mixturaf wigh’Natural gas,se
that they are too rich to burn and purging the zwzi Wit air prior to stfi<E
and immediately following shutdown to ensugeta €i@.mmable mixt&e W not

7.1.3  Pre-Startup checks of the Combustor.

Purpose

Procedure Owner Offsites Manager.

Safety and Environmental

Precautions
present during light-off..
explosive mixture.
chronic carcinogen.

References e Combustor Opstatiis Manual.

Pre-requisites

e [t is important to startup the unit in th@Riz® Sequence, tofcvoid an

e Benzene is present in the Vapgu®and it is an Envitonteiital Hazard and

e The Combustor is a® ir@p@ptant piece cgdequimment and must be properly

the oxy@en szialyzer.

e  PowergnWst D€ on the pang' aikl it on at all times, along with the power to

Step Procedure *Who Sign Comments

1 [Confirm the combustor is drajg@c of any iree water Oifsites VU425 Drain Valve.
by opening the drain valves Operator

2 |Close the combustor draiitvalie when the sight giass! > Offsites
shows no flow. Y Operator

3 |Open liquid seal wateryaivz RBV-7582 by pizssing Offsites This opens the RBV and introduces water
MLHS-7582B{push button on the Shor€side W/ CU Operator into the VCU combustor seal drum.
Control Pzael

4 |Check LG=757) gauge column, cheelgthie level in Offsites I[f the level is within its operating range
the combustof seal drum and @cpiirm the position of | Operator IRBV-7580 should be shut.
RBV-7580.

5 |Confirm from the VCl@#murase panel that the Inlet Offsites
Vapor Blocks & Rised@abves are in the correct start-| ~ Operator
up position. MERB# 7575 & MLRBV-7576 closed
IMLRBV-4£77 open.

6 |Confirm fromythe VCU mimic panel that the Pilot Offsite
gas blocks & Lleed valves are in the correct start Operator
position. RBV-7571 and RBV-7572 closed RBV-
7573 open.

7  |Confirm quench air blower supply power is on and Offsite Motor starter in the sub station. The
no fault alarms exist on the alarm display. Operator operator can check the mimic panel to

confirm the blower is not running.

8 |Confirm MLTIC-7573 Stack Temperature Vapor Offsite ILocated on the Shoreside VCU Control
controller is in auto with a set point of 950°C (1745 Operator Panel.
degrees F)

9 |Confirm pilot gas manual valves are open to the Offsite Manual valves located on the piping
combustor pilots, and natural gas is available from Operator imanifold on the combustor skid.
the refinery. Check the local natural gas pressure
gauge.
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Step Procedure Who Sign Comment

10 |Confirm no flame in the combustor. The Offsite C - inside the cembfisior via the
operator can check the light indication on the Operator @rht glass loca're\@the combustor.
mimic panel &

11 [Confirm the blowers are not running. The Offsite Q \Visualdnspe *10n and check the mimic
operator can check the mimic panel running Operatce arel
lights. \

12 [Confirm pilot gas pressure controller MLPIC- Cisns L d on the shore side panel.
7571 is on auto with a set point at 1.05 Kg/cm?.|geOperaior * _@

13 |Confirm the area is free of personal. Inform tk 3fosite Py \\
control room and the berth operator you are% Dperator \
ready to start the combustor. % %&
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The main Process Hazard is creation of an Explosive Mixture. This is
avoided by enriching potentially flammable mixtures with Natural gas, so
that they are too rich to burn and purging the unit with air prior to start-up
and immediately following shutdown to ensure a flammable mixture is not

It is important to startup the unit in the correct sequence, to avoid an

e Benzene is present in the Vapour and it is an Environmental Hazard and

e The combustor is an important piece of equipment and must be properly
operated to prevent Firebox Explosion.

7.1.4  Pre Conditions Light Off Procedure for the Combustor.
Purpose To light off the combustor pilots.
Procedure Owner e  Offsites Manager.

Safety and Environmental °
Precautions
present during light-off..
[ ]
explosive mixture.
chronic carcinogen.
References

Pre-requisites

e  Marine Vapor Combustion Unit Operating Manual.

e MLUI-7570 Combustor Lamp Limits Made lamp MUST be "ON" to allow

the operator to proceed with this procedure.

Step Procedure Who Sign Comments
The light off procedure is done by pressing Before the BMS starts the light off
"MLHS-7570B VCU Startup Combustor start procedure the PLC Logic will check that
push button. the following are in the correct
condition/position.
1 |PLC checks First Stage and Second stage valves| PLC ILocated on the Combustor Skid
RBV-7578 & RBV-7579 are closed.
2 |PLC checks Pilot Gas double block valves PLC ILocated on the Combustor Skid.
IMLRBV-7571, MLRBV-7572 are closed, and
MLRBV-7573 is open.
3 |PLC checks loading vapour double block valves | PLC These valves are located on the 2nd level
MLRBV-7575, MLRBV-7576 are closed & of the compressor skid
bleed valve MLRBV-7577 is open.
4 |PLC checks no flame present in the combustor. PLC
5 |PLC checks that no EDS-3 condition exists PLC Operator can check alarm panel on
combustor section of Shoreside VCU
Control Panel

Note: If BMS procedure does not start the light off (e.g., after pressing MLUI-7570, the blowers do not
start), it is probably due to one of the above permissive not being satisfied. Note that valve positions

will be shown on the Combustor Shore Side Mimic Panel.

If all the limits are made, "Combustor Start" lamp will be energized and a lamp will shine on the panel.

ExxonMobil Use Only
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7.1.5 Light Off Procedure for the Combustor (Controlled by BMS Logic)

Light off procedure of the VCU controlled by the BMS Logic.

Purpose
Procedure Owner *  Offsites Manager.
Safety and Environmental e  The main Process Hazard is creation of an Explosive Mixture. This is avoided
P " by enriching potentially flammable mixtures with Natural gas, so that they are
recautions too rich to burn and purging the unit with air prior to start-up and immediately
following shutdown to ensure a flammable mixture is not present during light-
off...
e [t is important to startup the unit in the Right Sequence, to avoid an explosive
mixture.
e Benzene is present in the Vapour and it is Environmental Hazard and chronic
carcinogen.
e The combustor is an important piece of equipment and must be properly
operated to prevent Firebox Explosion.
References e  Marine Vapor Combustion Unit Operating Manual.
Pre-requisites e  Ship must be available at the berth.
Step Procedure Who Sign Comments
1 ['Combustor Start" limits made light is "ON" IMLUI-7570
2 [The Offsites Operator presses MLHS-7570B on the | Offsites Observe 1st and 2nd stage blower
combustor shore side panel. Operator lights on mimic panel
3 [Both first stage and second stage air blowers start for IPurges the firebox for a period of 3
the purge cycle. iminutes.
4  [Purge in progress lamp MLUI-7552 "Combustor IMLUI-7552
Purge In Progress " lamp will energize on the
combustor panel.
5 |After 5 volume changes (3 minutes), the "Combustor IMLUI-7553

Purge In Progress" lamp will de-energize off and the
"Combustor Purge Complete " lamp will come on.

6 [The PLC will stop the second stage blower. Observe 2nd stage blower lights on
imimic panel

7 [Sequence enters ignition trial period, which last for
30 seconds

8 [The Natural gas double block valves on the pilot gas
line open (RBV- 7571, 7572) and the bleed valve
closes (RBV-7573)

Observe pilot gas valve status lights
on mimic panel

9 |Note: If the PLC detects that the natural gas double
block valve and bleed valve do not go to the correct
position, the PLC will close the double block valves,
and open the bleed, close RBV-7574, purge complete
lamp will go, and halt the ignition sequence and
reset the sequence to step 1.

10 [PIC-7571 controls the pilot gas pressure to Confirm pilot gas operating pressure
1.05Kg/cm? on Shoreside VCU Control Panel

ExxonMobil Use Only
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Step

Procedure

Who

Sign

Comments

11

The High Energy Igniter provides the power to light
the 1st stage pilots. . During this period, the ignitor
is energized for 20 seconds and then de-energized for|
5 seconds. This 20 second energized/5 second de-
energized cycle is repeated 5 times or until a flame is
detected.

12

[f either the 1¥'stage pilot flame scanner MLHS-7571
IA/B indicate the presence of a flame during the
ignition sequence, flame proven light comes on and
pilot gas double block bleeds will be held in proper
position. If neither MLHS-7571A or MLHS-7571B
indicate presence of flame at the completion of the
trial for ignition sequence(i.e. after the 5 attempts to
ignite in step 11),. the PLC will close the double
block valves and open the bleed valve, purge
complete lamp will go off, and halt the ignition
sequence and reset the logic sequence to step 1.

Observe flame eye status on mimic
panel

13

If 1%.stage light off is successful, the sequence will
then close RBV-7577, loading vapour bleed valve.
When the valve is confirmed to be closed the logic
will open the two-vapor loading valves RBV-7575
land RBV-7576

Offsites
Operator

Observe RBV status on mimic panel

14

After 1st stage pilot flame is confirmed, operator
should light off 2nd stage pilots by pushing MLHS-
7580 2" Stage Re-Ignition. PLC will open RBV-
7574 and energized both 2nd stage igniters for 30
seconds.

Offsites
Operator

15

[f the both second stage pilot flame scanners MLHS-
7572 A/B detect presence of a flame, the PLC will
hold open RBV-7574, the second stage pilot gas
block valve

Offsites
Operator

Observe 2nd stage [pilot flame
scanners status on mimic apnel.

16

[f both 2" stage pilot flame scanners MLHS-7572
IA/B do not detect the presence of a flame, PLC will
close RBV-7574, 2™ stage pilot gas block valve and
inhibit the combustor from staging up to the second
stage burner.

Offsites
Operator

Observe 2nd stage [pilot flame
scanners status on mimic apnel

17

[f 2nd stage light-off fails, the operator should try
again, if this is unsuccessful he should inform his/her

Supervisor.

Offsites
Operator

IPossible flame scanner problems.
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7.1.6

Purpose
Procedure Owner

Safety and Environmental
Precautions

References

Pre-requisites

Compressor Start Up Procedure.

Compressor Startup Procedure.

Offsites Manager.

The main Process Hazard is creation of an Explosive Mixture. This is
avoided by enriching potentially flammable mixtures with Natural gas, so
that they are too rich to burn and purging the unit with air prior to start-up
and immediately following shutdown to ensure a flammable mixture is not
present during light-off...

It is important to startup the unit in the Right Sequence, to avoid an
explosive mixture.

Benzene is present in the Vapour and it is Environmental Hazard and
chronic carcinogen.

The Compressor is an important piece of equipment and must be properly
operated to prevent damage to the equipment.

Marine Vapor Combustion Unit Operating Manual.

Ship must be available at the berth.

Step Procedure Who Sign Comments
1 |Check the water level in the compressor seal drum. Offsite Two level gauges are installed on the
Operator drum.;LG-7563 (on the Weir side of the
drum,) & LG-7567 (on the purge side of
the drum). Both must be checked.

2 [Open RBV-7565 water supply to the compressor seal Offsite Observe RBV-7565 status on mimic
water separatordrum D-6962 by using push button Operator panel and check MLLIC-7566 controller
MLHS-7565B on the compressor panel located on the on the panel
Shoreside VCU Control Panel.

3 |Confirm water make-up flow to D-6962 via the local Offsite The globe valve is adjacent the drum.
sight glass. (FG-7562) and adjust as required using the Operator Flow should be XX m?/hr
imanual globe valve

4  |Confirm level at working level in purge side of the seal Offsite
water separator drum by looking at LG-7567. Operator

5 |Confirm MLLIC-7566 set to auto mode at working level|  Offsite This instrument is located on the
set point. Operator Shoreside VCU Control Panel

7  |Locally start pump P-6961,(Compressor Seal Water Offsite Confirm the valve line up is correct.
Circulation Pump) and P-6962 (Compressor Seal Water [ Operator Observe pump motor status on mimic
Purge Pump). panel
Follow correct pump start up procedures.

8 |E-6961 Compressor Seal Water Cooler is automatically Offsite Fan cuts in @ 60°C.
started and stopped via the PLC based on temperature Operator THA set @ 65 degrees C
sensed by TIT-7563 Fan shuts down @ 50 degrees C
Compressor Startup Check's *## 4k sckek

9  [Check the mechanical seal water inlet pressure is within | ~ Offsite Set points of instruments on mechanical
the operating limits via PG 7561. Should be controlled Operator seal water outlet from compressor are:
at 1.05 Kg/cm? by PCV-7562. (This controller is pre-set PLA-7564 set @ 0.5 Kg/cm?
land should not need to be adjusted after initial startup) PLXA-7560 set @ 0.35 Kg/cm?

PHA-7564 set @ 1.0 Kg/cm?
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Step Procedure Who Sign Comments

10 [Check the MLFG-7560 & 7561 flow indicators, Offsite Should not need to be adjusted after
set the flow rate to 0.20m3/hr by adjusting Operator initial startup but must be checked.
upstream globe valves. Monitor the local pressure
gauge PG-7561.

11 [Confirm compressor recycle control valve Offsite Set point of -75mm H,O (0.2psig )
IMLPIC-7553 is on auto. Operator Located on the Shoreside VCU

Control Panel.

12 [Confirm the compressor discharge valve MLPIC- Offsite Set point =3100 mm H»O (4.4 psig))
7561 Compressor Discharge Pressure Control is on| Operator Located on the Shoreside VCU
auto. Control Panel.

13 [The PLC will check conditions and if all The lamp is located on the Shoreside
conditions are met MLUI-7561 "Comp Start 'VCU Control Panel.

Limits Made" lamp will be lit

14 |Press Compressor Startup push button MLHS- Offsite Located on the Shoreside VCU
7561B. Operator Control Panel.

15 [The PLC logic energizes RBV-7564 seal water Observe RBV-7564 status on Mmimic
circulation block valve and opens the valve. anel

16 [Check the compressor seal water rate via flow Rate should be 4.5 m3/hr
gauge MLFG-7562, and adjust if necessary using
2" globe valve just downstream of flow element..

17 [The PLC logic opens RBV-7561 on compressor Observe RBV status on mimic panel.
suction and RBV-7562 on the gas outlet of D-6962

18 |PLC logic starts the compressor. Observe compressor motor status on

mimic panel.

19 |PLC disables FLX7562 for 20 seconds after Offsite
compressor start to allow time to establish seal Operator
water circulation. After 20 second delay, FLX-

7562 is enabled

20 [The compressor is now running and ready for the
next step.

21 [Check the compressor for noise, and monitor the Offsite If not happy with the compressor
vibrations of the machine. Operator inform the Machinery Supervisor to

get the machine inspected. Complete
the operator check-list for the area.
See section 2 of the operating manual
for further details.

22 |Allow the compressor to settle for 10 minutes This allows the suction controller, and
before proceeding to the next step. the discharge valve to settle down.
Include a brief discussion of ramp function. Once
ramp is complete, light stops flashing.

23 |Once ramp is complete, open RBV-7555 by Observe RBV status on mimic panel
pushing HS7555-B on Shoreside VCU Control and enriching gas flow rate via F7552-
Panel. I on Shoreside VCU Control Panel.

24 [Increase enriching gas flow by pushing H7553-1 Combustor should upstage to 1st stage.
on Shoreside VCU Control Panel until enriching |After several minutes, temperature of
gas flow rate of 30 Sm’/hr is observed on F7552-1 stack should begin to increase.

25 |Once all controls have stabilized, operator can go
to Berth
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7.1.7

Purpose
Procedure Owner

Safety and Environmental

Safety Dock Skid/ Benzene Loading Start Up Procedure.

Safety dock startup procedure at berth 3.

Precautions

References

Pre-requisites

Offsites Manager.

The main Process Hazard is creation of an Explosive Mixture. This is avoided
by enriching potentially flammable mixtures with Natural gas, so that they are
too rich to burn and purging the unit with air prior to start-up and immediately
following shutdown to ensure a flammable mixture is not present during light-
off...

It is important to startup the unit in the Right Sequence, to avoid an explosive
mixture.

Benzene is present in the Vapour and it is Environmental Hazard and chronic
carcinogen.

The Dock Skid is an important piece of equipment and must be properly
operated to prevent damage to any of its equipment.

The OXYGEN ANALYZER MUST have a calibration check within 24 hours
prior to loading operations as per USCG Regulations.

The POWER supply to the Oxygen Analyzer must not be turned off. It takes 18
hours for this instrument to reach the correct operating temperature.

On NO account must the VCU be operated without the detonation arrestor DA-
6951, this is a SAFETY CRITICAL device and as such must be treated
accordingly.

Marine Vapor Combustion Unit Operating Manual.

Ship must be available at the berth, all pre-loading procedures completed and
the loading arm connected to the correct manifold. See Berth 3 Operating
Manual for further details.

Step Procedure Who Sign Comments
1 [The operator MUST carry out an Auto Calibration of| Button for this is located on the
the oxygen analyzer prior to loading the ship. Oxygen panel.
2 |Confirm that FT-7503 is turned in. Berth Benzene liquid product flow.
Operator
3 |Preferably, RBV-7555 had been opened as part of Berth
shoreside start-up but if not, open RBV-7555 using | Operator
rocedures below.
4  [Confirm MLFIC-7551 Enrichment Flow Control is Berth Located on the berth control panel.
in auto mode and set to remote set point. (RSP) Operator
CAUTION There is a switch located at the
Before OPENING RBV-7555 the operator MUST Shoreside VCU Control Panel and the
carry out a visual inspection of the gas valve VCU Control Panel on Berth 3.
MLPIC-7551, if the valve is open the operator must
use hand switch MLHS-7553D to close the valve.
5 |Once MLPIC-7551 is confirmed closed the operator Berth
can open RBV-7555 using MLHS-7555B at Operator
theVCU Control Panel on Berth 3 or the Shoreside
[VCU Control Panel.
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Step

Procedure

Who

Sign

Comments

To bring Natural gas into the unit press either MLHS75531
(Shore side or Berth 3 panel) to open MLPIC-7551. As
natural gas enrichment gas flows into the unit, the
combustor staging system will automatically open RBV-
7579, the first stage burner inlet valve. The staging is
controlled by the PLC, which monitors PIT-7573 at the exit
of the combustor seal drum. As pressure increases, the PLC
will open RBV-7579 and then, if pressure continues to rise,
the PLC will start the second stage burner blower B1-B and
open RBV-7578 to feed NG to the second stage burner.

[f the pressure P1T-7573 decreases during loading
operations and it is necessary to "stage down" to one burner,
the PLC will close RBV-7578 and then stop the second
stage blower.

Berth
Operator

The operator confirms the combustor warm up is taking
place by observing the local temperature indicator on the
anel.

Offsite
Operator

IMLTIC-7573 is located on the Shoreside
IVCU Control Panel.

The operator at this point connects the loading arm and
vapor arm. Once ready to commence loading the ships
vapor valve can be opened along with the vapor loading arm
valve.

Berth
Operator

This can be done while waiting for the
warm up and only after all the pre-
screening vessel Safety Checks have been
completed. Please refer the Berth 3
Operating Manual for the procedures.

'When the combustor is warmed up to temperature of 930 °C
as sensed by T-7573-1C, MLUI-7557, Combustor Minimum
Temperature Limits Made light comes on signalling the
operator he can now open RBV-7552. Press MLHS-7552B
at berth 3 to initiate RBV-7552 opening logic.

Berth
Operator

10

IPLC logic closes the bleed valve RBV- 7554

Observe RBV status on mimic panel.

11

'When RBV-7554 is closed, PLC will open RBV-7552

Observe RBV status on mimic panel.

12

IWhen RBV-7552 limits are made this indicates that the
valve RBV-7552 is open, and the system is ready for liquid
loading.

Berth
Operator

Refer to the Unit Specific Operating
Procedures for liquid loading which can be
found in the Berth 3 Operating Manual.

'When the benzene liquid loading starts, the displaced vapor
pressurizes the vapor return line. The PLC will
automatically open RBV-7553 when the following
conditions are satisfied:

The delta pressure across DA-6951 and RBV-7553 exceeds
+140 mm H:0 (g) ) (Based on PD (CI) 7553

FT-7503 input to the PLC indicates that liquid loading is
ON. (Benzene flow rate > XXX gpm)

As liquid benzene flow increases, the enrichment gas will
lautomatically increase in ratio via the FT-7502 and FT-7503

15

[f a back flow is detected across DA-6951 and RBV-7553,
the PLC logic will automatically close RBV-7553. This is
based on a signal from PD(CO)7553. A subsequent increase
in pressure will cause RBV-7553 to reopen based on

PD(CI)7553.
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7.1.8  Pigging Operations.

To clear the under sea line of condensate that may be present in the low

Purpose . . :
lying section of the line.
Procedure Owner e  Offsites Manager.
Safety and Environmental e  The main Process Hazard is opening equipment, which is not de-pressurized
. or nitrogen purged.
Precautions gen purg
e The order of steps in this procedure are for guidance, steps may sometimes
need to be carried out in a different order to meet operational needs provided
this does not transgress the SAFETY and INTEGRITY of the operation.
e Always stand well clear of the pig launcher door when opening.
References e  Marine Vapor Combustion Unit Operating Manual.
Pre-requisites e The OXGYEN Probe must be retracted all the way prior to pigging the line.
e No vessel loading taking place. The VCU unit shutdown.
e Spade inserted upstream of V-4
e The pig launcher and receiver MUST be purged with NITROGEN before
opening.

Note e  Where possible DO NOT LEAVE the operation while doing any venting or
draining. If you are required to leave ensure all valves are shut prior to
leaving and you have communicated this information to your fellow
operators.

e Please refer to the drawing attached to identify the valve numbers.
Step Procedure Who Sign Comments

1 |Confirm that the spade is inserted upstream of V-4. Berth 'We require V-4 to be shut and spaded to avoid

Operator lifting the safety valve PRV-7556 in the event
of valve leakage during the pigging operation.

2 |Confirm that the Oxygen probe is retracted Berth May require an Instrument Technician to
Operator retract.

3 |Ensure the following pig trap valves are shut. (Pig Berth See drawing for the valve arrangement.

Launcher) as per drawing number 1. V-1, V-2, V-3, | Operator
V-4, V-5, V-6,V-7, V-8, V-9, V-10, V-11 & V-12.

4  |Confirm all pressure gauges are turned in on the Pig Berth
Launcher & Receiver and show a zero reading. Operator
5 |Confirm that natural gas and nitrogen are available. Berth Please note that Nitrogen also serves the
Operator instruments on berth 3. Do not drop the pressure
too low.
6 [Slowly open V-1 atmospheric vent valve. Berth See drawing Number 2 attached. The launcher
Operator and receiver must be purged with nitrogen prior
to opening. See separate procedure.
7 At the pig launcher door slacken off the bleeder Berth

screw without attempting to remove it, any residual | Operator
|pressure in the launcher will be indicated.
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Step Procedure Who Sign Comments
8 [When completely satisfied that the closure is Berth
safe to open, remove the bleed screw and its Operator
integral locking from the enclosure plate.
9 |Locate the universal handle into drive link Berth
attached to the band expander mechanism. Operator

Make sure that the lever is positively located in
the hole provided. Rotate the lever anti-
clockwise through approximately 180°. This
will actuate the link and horseshoe mechanism
and progressively contract the band onto the

door recess.
10 [The universal handle should then be removed. Berth
Using the door hinge handle, swing the door Operator
open, making sure that you are STANDING
IAWAY from the opening at all times.
SAFETY WARNING
The vessel MUST BE FULLY drained, purged with nitrogen, isolated from any pressure source
and vented before opening the vessel.
OBSERVE SAFETY PRECAUTIONS AT ALL TIMES.
Step Procedure Who Sign Comments
11 [Place the pig in the pig launcher, push the pig in as Berth
far as you can. Operator
12 [Prior to closing the door make sure all the surfaces Berth
are clean and no rust particles are left on the sealing | Operator
surfaces.
13 |Ensure that the pressure-sealing ring is in good Berth
condition, and is free from cuts and abrasions. Operator
14 |Check that the seal face, seal and groove in both Berth
neck and door are clean and free from debris. Operator
15 [Lightly smear seal and mating faces with a thin film Berth
of silicon grease for corrosion protection. Operator
16 |Ensure the locking band is fully contracted onto the Berth
door shoulder. Operator
17 |Swing the door inwards until the hinge side of the Berth
band is touching the hinge, then align the door by Operator
imeans of the universal handle so that the door enters
squarely into the closure neck.
18 |Locate the universal handle and whilst pushing the Berth
door, turn in a clockwise direction until the locking Operator
lband expands into the neck recess. An inward force
on the door will compress the seal which allows
clearance between the band and neck face. The
locking mechanism is designed to give over centre
locking.
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Step Procedure Who Sign Comments
19 [Screw home the safety bleeder screw. Berth Do not use excessive force.
Operator
20 |Close V-1 on the pig launcher. Berth
Operator
21 [Turn the switch MLHS-7574 (Located on the Berth This will open PICV-7553 and PICV-7561
Shore Side Combustor panel) into the Operator ivia the PLC logic system.
PIGGING Position. Lamp MLUI-7591
Pigging Enabled should come on if conditions
are correct for pigging.
22 |[Start the combustor. Berth The pilots should be alight.
Operator
23 |Open Valves V-2, V-7, V-10. Berth See Attached drawing Number
Operator
24 |Check the level gauge on D-6961. Make sure Berth
we have an empty drum prior to pigging the Operator
line.
25 |Confirm that all pigging alarms are clear on the | Berth
local panel. Operator
26 |Confirm that PICV 7592 is on auto control with| Berth At this stage the Combustor is running with
a set point of XXXXX psig. Operator the pilots in service and the staged burners
waiting to light when the natural gas comes
through the system.
27 |Open V-8 (Natural Gas) to the Pig Launcher, Berth The first indication that the Pig is moving
this should set the Pig in motion down the line. | Operator will be when the Alarm X-7591 sounds.
28 [When the Pig enters the Pig receiver the Alarm X-7593 is the pre arrival Pig alarm
Following alarms should sound X-7593 & X- whileX-7594 is the Pig Received alarm.
7594.
29 [Monitor the level increase in D-6961 (If any) Berth
Operator
30 |[Close the following valves: Berth
V-2,V-3. Operator
31 |[The pig should now be located in the pig
receiver on shore.
32 [To remove the pig from the receiver the trap
must first be purged with Nitrogen.
33. |Pressurize the pig receiver with Nitrogen up to Berth Confirm that pressure is on the receiver by
3 bar and shut off. Operator monitoring the local pressure gauge.
34 |Once pressure at 3 bar, slowly open the valve Berth
V-11 and blow the nitrogen into D-6961. Operator
Repeat this operation three times.
35 |Confirm that V-11 is closed, open V-4 to Berth
atmosphere to vent off any residual nitrogen. Operator
36 |At the pig launcher door slacken off the bleeder| Berth
screw without attempting to remove it, any Operator
residual pressure in the launcher will be
indicated.
37 [When completely satisfied that the closure is Berth
safe to open, remove the bleed screw and its Operator
integral locking from the enclosure plate.
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Step Procedure Who Sign Comments

38 |Locate the universal handle into drive link attached Berth
to the band expander mechanism. Make sure that the | Operator
lever is positively located in the hole provided.

Rotate the lever anti-clockwise through
approximately 180°. This will actuate the link and
horseshoe mechanism and progressively contract the
band onto the door recess.

39 [The universal handle should then be removed. Using Berth
the door hinge handle, swing the door open, making | Operator
sure that you STANDING AWAY from the opening
at all times.

40 [Remove the pig assembly and check for any damage. Berth [f damaged, change the pig for a new one.

Operator

41 [Return the pig assembly to the berth 3 pigging Berth
station. Operator

42 |Prior to closing the door make sure all the surfaces Berth
are clean and no rust particles are left on the sealing | Operator
surfaces.

43 [Ensure that the pressure-sealing ring is in good Berth
condition, and is free from cuts and abrasions. Operator

44  [Check that the seal face, seal and groove in both Berth
neck and door are clean and free from debris. Operator

45 [Lightly smear seal and mating faces with a thin film Berth
of silicon grease for corrosion protection. Operator

46 |Ensure the locking band is fully contracted onto the Berth
door shoulder. Operator

47 [Swing the door inwards until the hinge side of the Berth
band is touching the hinge, then align the door by Operator
means of the universal handle so that the door enters
squarely into the closure neck.

48 |Locate the universal handle and whilst pushing the Berth
door, turn in a clockwise direction until the locking Operator
lband expands into the neck recess. An inward force
on the door will compress the seal which allows
clearance between the band and neck face. The
locking mechanism is designed to give over centre
locking.

49 [Screw home the safety bleeder screw. Berth

Operator

50 [Close V-4, vent valve. Berth

Operator

51 |Return to berth 3 and prepare to purge the pig Berth
launcher with nitrogen. Operator

52 |Open V-5, and slowly crack open V-6 to pressurize Berth
the pig trap with nitrogen. Operator

53 |When the trap assembly is at 3 bar pressure close off Berth
V-6 and slowly depressurized to atmosphere through [ Operator
[V-1.
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10, V-11, V-4, V-1, V-5, V-6, V-7, V-8 and V-
12.

Step Procedure Who Sign Comments
54 |Repeat this step three times to clear the pig Berth
launcher. Operator
55 [Refer to step 8 for opening and inserting the Berth
pig. Operator
56 [To return the system to normal open:
V-2, V-3.
57 [Close/confirm the following valves are shut:V-

58

Remove the spade from V-9 following the
correct permit procedures.

59

Open V-9.

60

Replace the oxygen analyzer probe to its

correct position.
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7.1.9

Purging System After Loading Completed.

Purpose
Procedure Owner

Safety and Environmental
Precautions

References

Purging the system with N2 and then Natural Gas.

e  Offsites Manager.

e The main Process Hazard is creation of an Explosive Mixture. This is avoided
by enriching potentially flammable mixtures with Natural gas, so that they are
too rich to burn and purging the unit with air prior to start-up and immediately
following shutdown to ensure a flammable mixture is not present during light-

off...

e Benzene is present in the Vapour and it is Environmental Hazard and chronic

carcinogen.

e  Marine Vapor Combustion Unit Operating Manual.

e  Ship must have finished loading.

Pre-requisites

Step

Procedure

Who

Sign

Comments

1

'When loading complete, request that the ship closes
its vapor line to shore.

Status: Combustor running.
Compressor running.
MLRBV-7552 open.
MLRBV-7553 open.
MLRBV-7555 open
MLRBV-7554 Closed.

At the berth panel press MLHS-7557.

Nitrogen Purge Valve MLRBV-7557
will open.

The nitrogen valve MLRBV-7557 will open, this
allows nitrogen to flow, purging the vapor loading
arm back through the vapor line.

IAfter 2 minutes the nitrogen purge valve shuts.

IMLRBV-7553 shuts.

The operator must then shut MLRBV-7552

Once this valve shuts MLRBV-7554
opens.

The vapor line is then purged with natural gas for 5
minutes. MLRBV-7555 is still open.

The lamp indicator comes on MLUI-
7561, after 5 minutes the lamp goes out -
at this time the operator can close
IMLRBYV-7555 by pressing the button
IMLHS-7555A Enrichment gas closed
button.

The system is then totally purged with natural gas.
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SHE CRITICAL OPERATING PROCEDURE
7.1.3 Pre-Startup checks of the Combustor

NOTE:
“Any deviation of this Critical procedure requires obtaining approval from

Block Manager or Advisor or Shift Manager (in absence of Block Manager)”

Purpose: This procedure provides clear step by step instructions for safely conducting
activities to ensure that all the lines and vessel in this system are leak tested. This
procedure involves strat up combustor.

When to execute: | Start up combustor

Safety and
gnvim':_me"tal WARNING Any step with symbol is SHE Critical step.
recautions:

Step no. 2 is SHE Critical step.

Special PPE
Requirement: -

Special -
Equipment
Requirement:

References: = Transient Operations Procedure review (TOPR) Apr 20, 2015

®" Transient Operations Procedure review (TOPR) Aug 6, 2021
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Prerequisites:

reviewing this procedure before start up

advisor

step 1.0.

O Offsite console CONFIRMS natural gas availability.

Time

Console FLS

Start Finish

Sig.

O All personnel must be familiar with and understand this procedure by

O PLC power must be ON the panel and left on at all times by offsite
operator, along with the power to the oxygen analyzer

O No personnel and no work within 15 m of the combustor.

O Need to print out “as done” Submission cover sheet and complete the form
as part of procedure sign off before submit SHE critical procedure to Block

All check must be completed and signed off by Console FLS prior to proceeding to
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Step Time _

P
No. rocedure Comments ™ rart | Finish | 9"
YlEL}I YlEL}I
; CAUTION
VCU Damage

Fail to follow step below will cause water
remaining in VCU. Water can be expanded
during VCU SU resulted in water
expansion

Field opertor FULLY OPENS VU425 combustor
drain valve to drain free water until no more water
observe at the sight glass as below figure

@ WARNING @

VCU Explosion
Failure to follow SHE Critical as written will
result in potential explosion Vapor from
sewer back to combustor during light off
lead to explosion

Field operator FULLY CLOSES VU425 drain valve
after completely water drining.

Field operator CHANGES set point of natural gas
pressure control valve (MLPC-7504) from 4.5 to
8.0 kg/cm2 by pressing buttons as below figure.
The set point indicates on the second line of local
display

Note : Currently, MLPV-7571 is unable to control
natural gas pressure based on 1.2 kscg set point
of MLPIC-7571 that reason why upsteam pressure
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Step Procedure Comments Time Sign
No. Start | Finish | O

of control valve should be increased from 6 kscg to
8 kscg to increase stability of pilot flame as per
furnace champian’s reccommendation.

Field operator CONFIRM set point of pilot gas
control (MLPIC-7571) at 1.2 kg/cm2 which is
indicated on local displa

4
Field operator OPENS lever of B-1A and B-1B

5 blowers to 100% fully open position. This action
will help combustor to completely purge step to
clear remaining gas in combustor
Field operator Fully OPENS block valve city water
to TK-6981

6
Field operator PRESS push button switches to

7 start P-6981A and B for supply to seal water seal

durm
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5 Procedure Comments Time Sign
No. Start | Finish |>'
8 Field operator FOLLOW steps below to confirm D-

6971 automatic cut in function.

8.1

Field operator PRESS MLHS-7580B at local panel
for opening RBV-7580 to drain out water from D-
6971 and monitor D-6971 water level on local
indicator (MLLI-7571) at local panel.

8.2

When D-6971 water level on local indicator (MLLI-
7571) at local panel lower than 190 mm, Then,
field opertor PRESS MLHS-7580A at local panel
for closing RBV-7580.

8.3

After water level below than 190 mm., RBV-7582
will automatic open to fill water in D-6971 until
level reach 310 mm. Then, field operator
CONFIRM D-6971 water level on local indicator
(MLLI-7571) at local panel. Water level should be
310 mm.

8.4

Field operator CONFIRM water level at sight glass
of D-6971 VCU Seal Drum which should be 25-
30% of sight glass.
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8.4.1

Field operator CALL instrument maintenance in
case water level is not increase due to RBV-7582
is not open.

Field operator CONFIRM D-6971 water level on
local indicator (MLLI-7571) at local panel is in the
range of 200 mm. to 220 mm.

Note : Set point trip of low level at 150 mm and
high level at 365 mm.

9.1

If MLLI-7571 is not in range 200 mm. to 220 mm.,
field operator PRESS MLHS-7580B push button to
open MLRBV-7580 to drain water level inside D-
6971.

9.2

When MLLI-7571 is reduced to 200 mm to 220
mm., field opertor PRESS MLHS-7580A to close
MLRBV-7580.

10

Field operator CONFIRM no alam of VCU Seal
Drum level at local panel

11

Field operator CONFIRM VCU mimic lamp status
of RBV-7580 is in close position.

12

Field operator PRESS start push button at
quench air blower B-2 local switch for reset
quench air funtion
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13

Field operator SELECTS local switch position of
Air blowers B-1A and B-1B to “AUTO” mode

I

]

14

Field operator CHANGES flame scanner switchs
(MLHS-7571A, MLHS-7571B, MLHS-7572A,
MLHS-7572B) to “ON” position

15

Field operator CONFIRM at the VCU mimic panel
that the Inlet Vapor Blocks & Bleed valves are in
the correct start-up position

L MLRBV-7575 position is CLOSED
L MLRBV-7576 position is CLOSED
L MLRBV-7577 position is OPEN

16

Field operator CONFIRM at the VCU mimic panel
that the Pilot gas blocks & bleed valves are in the
correct start position.

U MLRBV-7571 position is CLOSED
U MLRBV-7572 position is CLOSED
U MLRBV-7573 position is OPEN
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Step
No.

Procedure

Comments

Time

Start | Finish

Sign

17

Field operator CONFIRM at the VCU mimic panel
for the positon of following block valve ;

L MLRBV-7555 position is CLOSED
L MLRBV-7552 position is CLOSED
U MLRBV-7554 position is OPEN

U MLRBV-7553 position is CLOSED

18

\YIELD/ \YIELD/
N/ N/

\/ CAUTION V/
VCU STACK TEMPERATURE HIGH TRIP

Stack temperature control set point
higher than 900 C will cause in intimely
reduce stack temperature by quence air
resulted in VCU stack temperature high

trip

Field operator CONFIRMS MLTIC-7573 Stack
Temperature Vapor controller is in AUTO with a
set point of 900 degrees C at local controller at
local panel

Note : Refer to incident no 1423789, high stack
temperature trip due to slow response of quench
air from existing PID tuning of MLTIC-7573
controllor. If setting of 950 C, temperature value
has potential to un-reduce in time before reach
high temperature trip set point at 1,110 degC

19

Field operator CONFIRM natural gas manual valve
at shore is opened to the combustor pilot line and
CHECK the local pressure gauge of natural gas at
10 kscg

20

Field operator CONFIRM the following light
indication of pilot flame detectots on the mimic
panel should be TURN OFF.

U 15t Stage Pilot “A”
U 1%t Stage Pilot “B”
U 2 Stage Pilot “A”
U 2 Stage Pilot “B”

Note : VCU is shutdown. there is no flame in
combustor and lamp should be turn off.
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Aug 6, 2021 7.1.3 Pre-Startup checks of the Combustor uncontrolled
5 Procedure Comments Time Sign
No. Start | Finish
Field operator CONFIRM the following stop light
indication of air blower on the mimic panel should
be TURN ON.
21 (] Stop lamp of 15t Stage Air Assist Blower
L Stop lamp of 2™ Stage Air Assist Blower
U Stop lamp of Quench Air Blower
Field operator INFORM the offsite console that
22 | ycu Pre-startup is completed
Field operator FOLLOW section 11 appendices of
23 | Vapor Control Unit Operating Manual (RWI-OFF-
011) to run vapour control unit

END OF PROCDURE
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nan1sAanUATIvERUINUERsEUIaINAlAglY Analyzer sgndnaaunsngiau - SuAL W.A. 2565

Total (g/s) 38.45 15.25 7.48 16.70
Max (g/s) 83.71 28.37 7.54 2242
Min (g/s) 15.89 10.58 7.25 12.19

Jul 290.44 20.26 112.00 18.57 7.20 19.70 0.98 51.36 0.53 25.59 0.00 41.98
Aug 181.62 19.04 91.80 18.86 6.14 17.77 0.60 57.76  Shutdown | Shutdown 0.00 45.00
Sep 282.06 20.58 91.81 18.28 20.19 33.36 0.61 36.30 0.48 26.13 0.00 42.92
Oct 357.98 19.63 94.04 27.63 5.73 27.80 0.71 13.49 1.31 45.27 0.00 36.16
Nov 372.24 22.37 127.43 37.63 0.88 27.32 0.81 60.99 1.07 53.44 0.00 21.80
Dec 385.14 22.38 110.48 54.85 19.49 40.43 1.10 106.74 0.42 27.73 0.00 22.03
AVG 311.58  20.71 104.59 = 29.30 9.94 27.73 0.80 54.44 0.64 29.69 0.00 34.98

Total AVG SO,/Yr 71.26

Total AVG NO,/Yr 32.81

Jul 558.99 40.98 180.88 32.10 59.69 33.70 1.33 91.39 1.28 86.81 0.00 51.58

Aug 558.99 27.63 156.59 29.14 38.62 23.40 0.83 94.84 | Shutdown = Shutdown 0.00 47.70

Sep 593.83 2121 158.58 32.75 200.73 219.17 1.21 106.70 1.31 90.96 0.00 48.67
Oct 626.96 29.24 139.82 46.37 49.71 42.96 1.46 34.01 1.54 90.88 0.00 50.38
Nov 466.14 38.22 227.23 68.93 9.73 33.86 1.55 134.39 1.54 123.05 0.00 42.28
Dec 681.48 32.34 170.82 79.48 92.76 62.57 1.48 140.60 1.41 109.01 0.00 48.61

Jul 194.46 13.12 58.95 2.47 0.00 4.05 0.52 23.75 0.00 0.00 0.00 35.26
Aug 117.90 11.10 40.59 8.63 0.00 7.75 0.21 595 Shutdown | Shutdown 0.00 42.74
Sep 183.93 16.66 30.12 6.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 31.98
Oct 260.27 15.45 40.42 4.38 0.00 0.00 0.00 0.00 1.09 6.43 0.00 29.23
Nov 224.72 12.16 48.46 5.94 0.00 20.29 0.30 0.00 0.58 0.00 0.00 0.00
Dec 107.80 3.53 17.86 24.63 0.00 21.34 0.67 62.69 0.00 0.00 0.00 0.00
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