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BASIS OF DESIGN DUTY OF PLANT The Crude Tankage is designed for the following:       



1.1.1



Receive crude oil from the ship (via the SPM – Unit-082) into the storage tanks Store and dewater the crude oil in the tanks Supply BACH HO crude oil to the CDU (Crude Distillation Unit 011) Receive atmospheric residue (RFCC feedstock) from CDU, in case of refinery abnormal operation Store atmospheric residue Pump atmospheric residue to the RFCC Feed Tank (TK-5103). In future operations the tanks will also receive imported Dubai Crude Oil, and supply blended crude oil (BACH HO and DUBAI) with the required flowrate and blend mix to the CDU.



Crude Oil Storage Tanks Six floating roof tanks TK-6001A/B/C/D/E/F are provided to receive and store the crude oil feedstock for the refinery. The working volume of each tank is 65,000 m 3, and the total working capacity of the six tanks is 390,000 m3. The total working capacity is equivalent to eleven day’s operation at the design CDU feed rate (148,000 BPSD equivalent to 23,530 Sm3/day) plus maximum parcel size of one ship (which is 110,000 DWT equivalent to 132,700 m3). All the six tanks will normally be used for BACH HO crude storage. In future, when the refinery operation switches to mixed crude mode of operation, some of these tanks will be used for receiving and storing imported DUBAI crude. On an exceptional basis (in case of CDU or RFCC planned shutdown), these tanks may also be used for storing Atmospheric Residue. The unit has been designed such that any of the following products in can be stored in any of the six tanks:  Sweet Crude BACH HO (0.03 wt% Sulphur content) with pour point of 33ºC  Sour Crude DUBAI (2.1 wt% Sulphur content)  Atmospheric Residue with pour point of 55ºC. Accordingly, the following connections are provided to/from each of the storage tanks:       



Crude oil inlet from the SPM to the tank. Crude Oil take-off from the tank to the Low Sulphur Crude Pumps Recycle Inlet Line from the Low Sulphur Crude Pumps Atmospheric Residue inlet from the CDU to the tank. Atmospheric Residue take-off from the tank to the Residue Pump. Crude Oil take-off from the tank to the future High Sulphur Crude Pumps Recycle Inlet Line from the future High Sulphur Crude Pumps



Each of the above tank inlet and outlet lines is equipped with MOVs. All MOVs are controlled by the Oil Movements and Storage Automation System (OMS). Each tank is also provided with:  



Three mixers, to ensure a homogeneous feed to the CDU. All crude tank-mixers are swivelangle type to enable angle of mixers shaft to be adjusted manually. Three separate sample points for taking top, middle and bottom samples.
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Two separate radar level transmitters Instrument measuring the temperature at various levels in the tank (product muli-point temperature indication) Oil/water interface level transmitter Internal corrosion protection coating (from tank bottom up to outlet nozzle) and outside fencing with mesh having height of 2m for personnel protection.



Each tank has two separate radar level transmitters, one of which is custody grade tank gauging system. The custody grade TGS is used to compute the crude receipt quantity. The second level transmitter gives the signals for ESD interlock actions on high-high and low-low level. 1.1.2



Crude Oil Sampling An Automatic Crude Sampling Package is provided on the Crude import line from the SPM to the Crude storage to take composite sample of crude received during crude tanker unloading. The sampling package includes one in-line static mixer, sample take-off and return connections, one on-line analyser for BS&W, sampling valve and sampling containers. The composite crude sample taken from the automatic sampler is tested in the laboratory for specific gravity, boiling range distribution, water and sediments, chlorides and total sulphur.



1.1.3



Crude Oil Pumps Three pumps (2 working + 1 spare) are provided to supply Bach Ho crude to the CDU. The normal capacity of each of these pumps corresponds to 50% throughput of the CDU. With a 10% margin the rated capacity of each of these pumps is 55% of CDU design feedrate. Space is provided for two future pumps that will handle DUBAI crude. The storage tank(s) being used for atmospheric residue service is an infrequent operation. Hence only one pump (P-6003) is provided for transferring atmospheric residue to the RFCC feed tank (TK-5103), and its rated capacity is based on 100% of the RFCC design feed rate (i.e. 69,700 BPSD).



The pumps’ suction and discharge lines and headers are provided with steam tracing to ensure that the line contents are above its pour point and able to flow freely. At Refinery start-up, one Crude Oil Tank will be used to store imported Straight Run (SR) Gas Oil/Diesel. The CDU charge pumps shall supply this imported SR Gas Oil/Diesel to CDU during the start-up phase.
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FEED CHARACTERISTICS



1.2.1



BACH HO Crude
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WHOLE CRUDE DATA o



Gravity Specific Gravity, 60/60oF Density at 15 deg.C Sediment and Water Total Sulphur Reid Vapor Pressure Hydrogen Sulfide Pour Point K. UOP Factor Wax Salt in Crude Oil as NaCl



API g/ml Vol% wt% Psi Ppm o F



Carbon Hydrogen Vanadium Nickel Nitrogen Carbon Conradson Residue Sediment by extraction Total acid number Heating Value, Gross Viscosity At 100oF At 210oF Resines Asphaltenes Ash content



wt% Lbs,NaCl/1000bbl mg/kg wt% wt% wt ppm wt ppm wt% wt% wt% mgKOH/g kcal/kg BTU/lb



39.2 0.8289 0.8285 0.4 0.03 2.93 0 91.4 12.30 29.8 16.18 56 85.31 14.35 0.02 0.22 0.038 0.62 0.05 0.045 10990.25 19782.05



cSt (SUS) cSt (SUS) wt% wt% wt%



6.7 (48.0) 2.01 (32.9) 1.7 0.45 0.015



DISTILLATION DATA Fraction Light Ends IBP – 200oF 200 – 315oF 315 – 400oF 400 – 500oF 500 – 600oF 600 – 700oF 700 – 800oF 800 – 900oF 900 – 1050oF > 1050oF Loss
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Wt% 0.12 4.27 8.43 7.24 8.38 10.21 12.11 12.58 12.84 9.74 13.81



Wt% Cumulative. 0.12 4.39 12.82 20.06 28.44 38.65 50.76 63.34 76.18 85.92 99.73 0.27



Density 0.6816 0.7460 0.7734 0.7972 0.8160 0.8285 0.8437 0.8539 0.8904 0.9313
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DUBAI Crude (Future Supply) WHOLE CRUDE DATA Gravity Specific Gravity, 60/60oF Sediment and Water Total Sulphur Sulphur, Mercaptan Hydrogen Sulfide Reid Vapor Pressure Pour Point Characterization Factor Chlorides as NaCl Nitrogen Carbon Residue, Ramsbottom Carbon Residue, Conradson Viscosity At 70 oF At 100oF At 130oF Asphaltenes



o



API Vol% wt% wt% ppm psi o F Lbs,NaCl/1000bbl wt% wt% wt%



31.2 0.8697 2.1 0.0032 955oF (512.8oC)
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wt% 0.16 4.8 3.28 12.57 4.86 5.53 6.52 5.62 7.14 8.25 16.01 25.26



wt% Cumulative 0.16 4.96 8.24 20.81 25.67 31.2 37.72 43.34 50.48 58.73 74.74 100.00



Density 0.5667 0.6500 0.7183 0.7620 0.8017 0.8260 0.8478 0.8597 0.8833 0.8990 0.9346 1.0194
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CDU Residue Property TBP Cutpoint Gravity Specific Gravity, 60/60oF Total Sulphur Vanadium Nickel ASTM D86 Distillation (at vol% recovered): 5% 10% 30% 50% 70% 90% 95% Pour Point Carbon Residue, Ramsbottom Carbon Residue, Conradson Viscosity At 158oF At 210oF
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Value (BACH HO Crude) 370 24.2 0.882 0.054 0.03 1.0



Value (Mixed Crude) 370



C C o C o C o C o C o C o F wt% wt%



352 372 426 467 539 733 794 127 1.53 1.53



353 372 427 470 539 731 807



cSt cSt



20.44 9.124



o



C API wt% ppm ppm o



o o



0.893 0.550 10.5 5.0



PRODUCT SPECIFICATION Crude oil and atmospheric residue are only received, stored and fed to respective process units, and the quality is as per the details in section 1.2.



1.4



MATERIAL BALANCES The material balance for this unit is given in the attached PFD’s in chapter 14, section 14.2.



1.5



BATTERY LIMIT CONDITIONS To / From



Origin / Destination



Temperature (oC)



Pressure at Grade (kg/cm2g)



Crude Oil



From



SPM



50



1.7



Crude



To



CDU (Unit 011)



50



21.5 Min.



CDU Residue CDU Residue



From To



CDU (Unit 011) TK-5103



85 Max. 70 – 85



2.5 12.4



Oily Water



To



ETP (Unit 058)



50 – 70



1.8



Slop Oil Recovered Oil



From



Unit 056



85 Max.



3.0



From



P-6004 / P-6006



50 – 70



4.4



Stream
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Notes Pressure at max. liquid level in TK-6001A/../F. 20.0 kg/cm2g min. at grade at Battery Limit of Unit 011 At P-6003 discharge At P-6005A/B or P-6007A/B discharge At P-6004/P-6006 discharge
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DESIGN FEATURES



1.6.1



Storing and handling of high pour-point fluids
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Due to storing products with high pour-point, each of the Crude/CDU Residue Storage tanks is provided with a heating coil, using LP steam. Heating coils shall maintain the tank contents temperature of 50oC when storing crude oil, and 70oC when storing residue. Also, all the equipment that can contain BACH HO crude or atmospheric residue (namely, the Oil Interceptor Basins and Recovered Oil Tanks) are provided with LP steam heating coils to ensure that the crude/residue stays pumpable. The aboveground piping that contains high pour point material is provided with steam tracing. Main equipment are provided with flushing oil hard-piped connections – namely, Crude/CDU Residue Tanks drainage and sampling, Crude Pumps and CDU Residue Pumps. 1.6.2



Import of SR Gas oil /Diesel for Refinery start-up At Refinery start-up, and before unloading the crude to the Tank Farm, one Crude Oil Tank shall be used to store imported Gasoil/Diesel. The CDU charge pumps will be used to transfer diesel to the Refinery Fuel Oil Tanks TK-3801A/B, the HDT LCO Tanks TK-5110A/B (used as flushing oil tanks) and to the CDU for start-up (refer to Chapter 6.0 – Normal Start-Up).



1.6.3



Instrumentation



a) Advanced Process Control through OMS system The inventory control and management of the crude oil tankage is under the control of the Oil Movement and Storage System (OMS). The OMS system will perform tank swing over when initiated by the operator – during crude oil feeding to the CDU before the tank level reaches LAL and during crude oil receipt before the tank level reaches LAH. The OMS minimizes the risk of errors in the field such as undetected leaks and tanks overfill. The OMS system enhances the basic controls implemented by the DCS by providing advanced supervisory and control functions. b) Two separate LT’s for all tanks and Emergency Shutdown Systems To ensure the operational safety of the crude tank farm, each tank is provided with 2 separate radar level transmitters. One transmitter is of custody grade tank gauging system and is used by the OMS for level monitoring and to swing the tanks at high and low level. Another dedicated level transmitter is connected to the ESD system to trigger any safety interlocks at high-high and low-low level. The facility of having two transmitters for level gives flexibility for comparison in case one of them is faulty and thereby improves overall reliability due to the redundancy feature. c) Two infra-red flame detectors are located at the crude oil pump station where flammable hydrocarbons are handled. For each of the floating roof tanks, pneumatic heat detection loops are provided set around the rim seal. 1.6.4



Design pressure derived from detailed surge analysis The design pressure of the crude oil unloading pipelines has been specified by allowing an adequate margin over the maximum transient pressure due to surge at maximum filling/ unloading rates. From surge calculations the Effective (optimum) Valve Closure Time for the tank inlet MOVs has been optimized to minimize the potential risk of surge.
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Cathodic Protection of crude oil unloading pipelines In order to prevent detrimental electrochemical interaction between the aboveground – underground sections of the crude oil pipeline, electrical isolation (or permanent electrical discontinuity at interfaces) is achieved by the Monolithic Isolating Joints (MIJ). The MIJ is located close to the aboveground – underground interface as shown in the P&ID.



1.6.6



Future facilities The following additional facilities have been considered when designing the Crude Tank Farm:  Allocation of plot space for future crude tanks  Allocation of plot space for future High Sulphur Crude Pumps P-6002A/B. The highsulphur crude pump will be operated in parallel with the low sulphur crude pump in order to supply blended crude oil (BACH HO and future DUBAI) with the required flowrate and blend mix to the CDU.



1.7



LIQUID EFFLUENTS Water drained from the crude oil tanks by dewatering operation is routed to the drain system. Tanks drainage (including flushing oil tank TK-5501), equipment drainage (including pumps and pig launcher/receiver), piping drainage prior to repair and sampling system drainage prior to sampling are also routed into the drain system. Due to the large plot area, two separate drain networks/header are provided, identified as DW1 and DW2 in the P&IDs. The oily water from each of the individual drain sources flows into the underground drainage header and then by gravity to a plate-pack oil interceptor installed in the vicinity of crude tanks. Each network is routed to a separate interceptor, where the maximum oil is separated from the water. The recovery of floating oil separated from water is carried out by means of a skimming device which comprises of a floating rotating disk and a pump. The separated oil is recovered and sent back to the crude oil tank. The water phase from Oil Interceptors is pumped on a batch basis to the Refinery Effluent Treatment Plant (ETP – Unit 058). Surface water inside the bunded area (including rainwater drained from tank roofs) is accumulated in the ditch. Depending on the level of contamination with crude/residue, it can be routed to the Clean Surface Water System or to the Oily Water System (via gate valves installed towards each direction).
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2.0 DESCRIPTION OF PROCESS 2.1



CRUDE OIL/CDU RESIDUE



2.1.1



Storage Tanks The Crude Tankage facility receives and stores crude oil before being fed to the crude distillation unit (CDU). Initially, only Bach Ho crude will be received, stored and processed in the CDU. When the refinery plans to switch to mixed crude feedstock, imported DUBAI crude will also be received and stored. A blend of Bach Ho crude and Dubai crude will be processed in the CDU at a blend ratio of 5.5 MMTPA Bach Ho crude and 1.0 MMTPA Dubai Crude (125,210 BPSD Bach Ho crude and 21,697 BPSD Dubai crude). Crude oil unloaded from the ship via the SPM and a subsea pipeline is received and stored in six floating roof tanks (TK-6001A/B/C/D/E/F). The design unloading rate is 6000 m3/h. Crude oil from the ship flows via two 30” subsea lines, which after reaching onshore is laid partly underground and partly aboveground. The crude oil is measured and totalized by an ultrasonic flow meter located on the aboveground section on each of the two 30” lines (082-FT-001 and 082-FT-011). The two aboveground lines are then connected to the 42” header from which the inlet to each of the storage tanks TK-6001A/B/C/D/E/F is branched-off. One ship parcel size of average 95,000 DWT (and maximum 110,000 DWT) is equivalent to more than one tank’s working volume. Therefore, crude oil will be unloaded in two tanks in succession – when the first tank reaches near full level, operator can initiate the OMS system to perform a swing over to the next available tank. In the event of an abnormal operation in the refinery, the crude oil tanks can also receive atmospheric residue from the CDU (e.g. during RFCC shutdown). The atmospheric residue is then transferred to the RFCC feed tank (TK-5103) when deemed fit and necessary. The unit is, therefore, designed to be able to receive, store and pump out any of the following products in any of the six tanks:   



Sweet Crude BACH HO (0.03 wt% Sulphur content) with pour-point of 33ºC Sour Crude DUBAI (2.1 wt% Sulphur content) Atmospheric Residue with pour-point of 55ºC.



Each of the storage tanks is provided with a 42” inlet manifold, into which the following lines are connected:    



A 42” crude oil receipt line with a 42” MOV. A 10” CDU residue inlet line with a 10” MOV A 10” minimum flow line from the low sulphur crude pumps P-6001A/B/C with a 10” MOV. A 6” minimum flow line from the high sulphur crude pumps P-6002A/B with a 6” MOV.



The 2” line conveying the recovered oil from the oil interceptors to the crude tanks and the 8” minimum flow recycle of the CDU Residue Transfer Pump P-6003 are connected into the same header that receives the CDU residue. Each of the storage tanks is provided with a 20” outlet manifold, from which the following lines for pump suction are taken:  



A 20” line for low sulphur crude oil pumps suction with a 20” MOV. A 14” line for high sulphur crude oil pumps suction with a 14” MOV
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 A 16” line for CDU residue pump suction with a 16” MOV. During normal operations, the opening and closing of the MOVs are managed and controlled by the OMS system depending on the tank inventory and mode of operation – crude oil receipt mode or CDU feeding mode. In the event of a high-high level in the receiving tank, the four MOVs on the respective tank inlet lines will be closed by the ESD interlock. Likewise, in the event of a low-low level in the despatching tank, the three MOVs on the outlet lines will be closed by the ESD interlock. Crude Oil and CDU residue have high pour-point (which is more than the minimum ambient temperature). In order to keep the tank contents fluid at all times, the temperature of the tank contents have to be above its pour point and each tank is provided with a heating coil that uses LP steam as heating medium. The LP steam flow is controlled by a temperature control valve provided in the steam condensate line so as to maintain the tank contents temperature at 50 oC when storing crude oil, and 70oC when storing residue. Crude/CDU Residue Tanks inlet and outlet lines are steam traced. Each of the tanks is provided with a second temperature transmitter, which on measuring a preset high-high temperature activates the DCS interlock to automatically close the respective temperature control valve. Steam traps (with by-pass) are provided for each steam coil, upstream of the control valve, in order to minimize the risk of steam entering the condensate network. To help balance the steam flow between all steam coils in the same crude tank, one restriction orifice is installed upstream each steam coil. These RO will limit the steam flow to a particular coil, especially during start-up, thus minimizing upsets to the steam header when additional steam coils are put in service. It is necessary to put all coils in service (total number 4) when storing CDU Residue, whereas one or two coils may be kept out of service while maintaining the Crude Temperature at 50 oC. The number of coils lined-up and put in service in each tank, however, does not affect the control of the tank temperature. Each tank is provided with three side entry mixers, to ensure a homogeneous feed to the CDU and also to maintain temperature uniformity in the entire tank. All the mixers are swivel-angle type to enable angle of mixers shaft to be adjusted manually. Each of the mixers can be started locally or remotely (via DCS). If the tank level reaches a preset low value, the mixers will be automatically stopped via the DCS interlock. The mixer is driven by an electric motor and the drive between the motor and mixer is provided by a toothed synchronous timing belt. 2.1.2



Crude Tank Farm pumping station The crude tank farm pumping station is provided with the following set of pumps: i)



ii)



P-6001A/B/C to supply low-sulphur crude oil to the CDU. P-6003 to transfer atmospheric residue to TK-5103.



In the event of an unlikely exigency or a planned maintenance that requires one tank to be emptied out, the pump(s) can also be used for inter tank transfer of crude oil/CDU residue through the pump minimum flow spillback line. Three Low Sulphur (LS) Crude Pumps P-6001A/B/C (2 working + 1 spare) are provided to supply BACH HO crude to the Crude Distillation Unit, each being sized for 50% of the CDU design feed rate (2 x 504 m3/h). These three pumps can be lined-up from any of the 6 Tanks containing LS crude oil. Heavy slop or Light Slops can be routed under flow control (060-FIC-006) to the suction of the Low Sulphur Crude Pumps for reprocessing in the CDU.
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Spillback line with flow controller is provided at the discharge of each pump to ensure that the minimum continuous safe flow is maintained. The spill back flow controller also allows controlling pump flow rate under the various operating scenarios (CDU start-up, CDU at turndown rate, mixed crude fed to the CDU Unit). On the LS crude oil pump discharge header an orifice flow meter (060-FI-005) and a control valve (060-FV-005) is provided. In order to maintain a constant pressure in the desalter, the set point for the flow controller (060-FIC-005) is automatically set to the same flow as measured at the fired heaters (011-FIC-069) by the controllers 011-FY-092 and 011-HY-002. If the pressure in the desalter increases the inlet flow from crude charge pumps will be reduced. Each of P-6001A/B/C can be started locally or remotely (via DCS). Space has been provided for installing P-6002A/B to supply high-sulphur (HS) crude oil to the CDU. These pumps will be installed in future when the refinery plans to switch over to mixed crude feed. However, the suction and discharge headers for the future pump with necessary isolation valves and blind flanges are installed as shown in the P&IDs. The two High Sulphur Crude Pumps P-6002 A/B (1 working + 1 spare) are each rated for 30% of the CDU design feed rate. These two pumps can be lined-up from any of the 6 Tanks which would contain high sulphur crude. As for the low-sulphur crude oil, each of these two pumps (P-6002A/B) is provided with spillback line with flow controller at the discharge to ensure that the minimum continuous safe flow is maintained. The spill back flow controller also allows controlling pump flow rate under the various operating scenarios (CDU start-up, CDU at turndown rate, mixed crude fed to the CDU Unit). Similar to the LS crude oil, on the common discharge header of P-6002A/B, a flow meter and a control valve will be provided in future. This will be installed upstream of the mixing point with Low Sulphur Crude supply to the CDU, enabling the ratio of BACH HO and DUBAI crude to be set-up by the controller 011-HY-002 and adjusted by the CDU operator. Due to the consideration that receiving, storing and send-out of atmospheric residue is infrequent and possible only in case of refinery abnormal operation, for example during CDU or RFCC planned shutdown, only one pump is provided for atmospheric residue pumping to the RFCC Feed Tank TK-5103. The design capacity of the CDU Residue Pump P-6003 is same as that of the design feed rate of the RFCC (462m3/h). This pump can be lined-up from any of the 6 tanks that would contain CDU residue. This pump is also provided with a minimum flow spillback line and control valve. P-6003 can be started locally or remotely (via DCS). 2.2 OIL INTERCEPTORS AND RECOVERED OIL COLLECTION Crude/CDU Residue Tank drains, sample point drains, piping and pump drains flow by gravity to one of the two corrugated plate interceptors (CPI) TK-6002 / TK-6004, installed in the vicinity of crude tanks. In the interceptor, oil is separated from water and the oil is removed skimming system (floating skimmer with pump). Owing to the large plot area, two drainage networks are provided, which are identified as DW1 and DW2 in the P&IDs. The DW1 system collects the drains from TK-6001A/B, the crude oil/CDU residue pump station, the SPM Flushing Tank and its Pump Station (Unit 055), as well as the pig launchers/receivers A-8201A/B. The DW1 network is routed to Oil Interceptor TK-6002. The DW2 system collects the drains from TK-6001C/D/E/F, and the network is routed to Oil Interceptor TK-6004. Each corrugated plate oil interceptor (TK-6002 and TK-6004) is a basin with two compartments – the first compartment is for receiving the oily water where maximum oil is separated from the
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water by means of a cross-flow plate-pack interceptor, and the second compartment into which the water phase flows in from the first compartment under a baffle and over a weir. This baffleweir arrangement is provided in the first compartment so as not to allow the separated oil (floating on the surface) to get carried into the water phase compartment. These oil interceptors are provided with steam coil in the first compartment to aid the separation of oil from water. The plate pack sheets in the oil interceptors are constructed of finned GRP and the frames are made of SS316. The separation of oil from water takes place between the plates of the interceptor based on countercurrent flow, i.e. the effluent (water phase) flows downward whereas the oil will flow upward to the surface. The separated oil is recovered by means of a hydraulically-powered oil skimming system that is floating in the liquid surface in the first compartment. Oil separated from the interceptor floats on the surface and is removed by the floating oil skimmer A-6001 and A-6002 located in TK-6002 and TK-6004 respectively. Each skimmer comprises of a rotating disc, a skimmed oil pump and necessary hydraulic-oil supply and return hoses and an electro-hydraulic power pack to drive the rotating disc in the skimmer and the skimmed oil pump. The oil skimmed off by the rotating disc is conveyed by a hose to the skimmed oil pump, which transfers the oil to the oil collection tanks TK-6003 and TK-6005 respectively. From these oil collection tanks (TK-6003 / TK-6005) the recovered oil is pumped back to the crude oil tanks by the pumps P-6004A/B and P-6006A/B respectively. The 2” discharge line from each set of pumps tie-in to the CDU residue line (inlet header). The “duty” pumps P-6004A/B (for TK-6003) and P-6006A/B (for TK-6005) are automatically started/stopped by the respective level controller in the tanks. The oil collection tanks TK-6003 and TK-6005 are insulated and provided with steam heating coil. Steam flow is automatically controlled by the temperature control valve provided in the condensate outlet line of each of the tanks. Each of the recovered oil tanks is provided with a second temperature transmitter, which on measuring a preset high-high temperature activates the DCS interlock to automatically close the respective control valve. Oily water from TK-6002 and TK-6004 is pumped to the Effluent Treatment Plant (Unit 058) by means of P-6005A/B and P-6007A/B respectively. P-6005A/B and P-6007 A/B are vertical submersible pumps. The “duty” pumps P-6004A/B (in TK-6002) and P-6006A/B (in TK-6004) are automatically started/stopped by the respective level controller in the tanks. 2.3 CONDENSATE RECOVERY SYSTEM Low Pressure Steam Condensate from the steam coils of the tanks (Crude/CDU Residue Tanks, Oil Interceptors and Recovered Oil Tanks, as well as TK-5501) and tracing steam condensate manifolds are collected in the Crude Tank LP Condensate Collection Drum D-3204, located in the Crude Tank Farm area. From there the condensate is pumped back to the Condensate Recovery System by means of pumps P-3210A/B. Liquid level in the condensate drum (D-3204) is maintained by a level control valve provided in the discharge header of the pumps. The pumps (P-3210A/B) are provided with a common minimum flow control valve. In the event of a low-low level in the condensate drum, the running pump (P-3210A/B) is tripped by an ESD interlock, thereby protecting them against damages due to possible cavitation and running dry.
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3.0 DESCRIPTION OF UNIT CONTROL 3.1



DESCRIPTION OF FLOW WITH CONTROL Refer to the Control and Shutdown Philosophy document 8474L-060-CN-0008-001 attached in chapter 15.



3.2



OPERATING CONDITIONS Refer to the Process Flow Diagrams in chapter 14:  



3.3



8474L-060-PFD-0010-001 8474L-060-PFD-0010-002



Crude/CDU Residue Tanks Oily Water Treatment



PROCESS VARIABLES The main process variable in the crude tank farm unit is the temperature set point for the crude oil tank temperature controllers. The temperature set point is 50ºC for the tanks storing Bach Ho crude oil. The temperature set point is 70ºC for the tanks storing CDU residue. When reallocating any tank from Crude Oil to CDU Residue storage or vice-versa, the set point of the Crude / CDU Residue Tank temperature controller shall be reviewed accordingly, as well as the set points of the corresponding low and high temperature alarms. The flow rate of the light/heavy slops for reprocessing in the CDU is controlled by the flow controller 060-FIC-006. The flow meter (060-FI-006) and control valve (060-FV-006) are located in the slops line that is tied-in to suction header of the LS crude oil pumps P-6001A/B/C. The reprocessing rate can vary between 12.3 tons/h to 45 tons/h (for light slops case) and 13.4 tons/h to 49 tons/h (for heavy slops case). The exact flow rate will depend on the type and inventory of slops, as well as the impact of reprocessing on the extent of reduction in the net crude oil processing capacity of the CDU.



3.4



INTER-UNIT CONTROL SCHEME



3.4.1



Crude Flow to the CDU On the LS crude oil pump discharge header an orifice flow meter (060-FI-005) and a control valve (060-FV-005) is provided. In order to keep constant pressure at the desalter, the set point for the flow controller (060-FIC-005) is automatically set by the controllers 011-FY-092 and 011HY-002 to the same flow as measured at the fired heaters (011-FIC-069). If the pressure in the desalter increases the inlet flow from crude charge pumps will be reduced. To provide more robustness against fail closed of 060-FV-005, the control valve has been specified to have fail lock drift closed action. A set point deviation alarm is provided for 060-FIC005 so that the operator is informed of any consequential malfunctioning of the regulating loop.
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4.0 UTILITY, CHEMICAL AND CATALYST REQUIREMENTS Refer to Utility Consumption Summary 8474L-060-CN-0003-001 attached in chapter 15. There is no chemical and catalyst requirement for Unit 060. 4.1



STEAM AND CONDENSATE Low Pressure Steam is supplied at the Battery Limit of Unit 060 to the following users:  Steam coils of the Crude/CDU Residue Tanks  Steam coils of the Oil Interceptors and Recovered Oil Tanks  Steam Coil of the SPM Flushing Oil Tank TK-5501  Steam tracing manifolds  Utility Stations in Unit 060, Unit 055 and Unit 082. Low Pressure Condensate produced by the steam coils and tracers is collected in the atmospheric Crude Tank LP Condensate Collection Drum located in the Crude Tank Farm area, and pumped back to the Condensate Recovery System (Unit 032).



4.2



ELECTRICAL POWER Electrical power users in Unit 060 are mainly the following:  Crude and Atmospheric residue Pumps  Oily Water and Recovered Oil Pumps  Crude Tank Condensate Return Pumps P-3210A/B  Crude/CDU Residue Tank mixers  MOV Panels  Hydraulic Power Pack of Floating Oil Skimmers  Automatic Crude Sampling Package A-6003.



4.3



COOLING WATER Cooling water is used as a Utility for P-3210A/B only (Crude Tank Condensate Return Pumps).



4.4



SERVICE WATER Service water is supplied at the Battery Limit of Unit 060 to the following discontinuous users:  Sample coolers of the Crude/CDU Residue Tanks  Utility Stations in Units 060, Unit 055 and Unit 082.



4.5



NITROGEN Nitrogen is supplied at the Battery Limit of Unit 060 only for the Utility Station located near the pig launchers/receivers in Unit 082.



4.6



PLANT AND INSTRUMENT AIR Plant Air is supplied at the Battery Limit of Unit 060 to the Utility Stations located in Unit 060, Unit 055 and Unit 082. Instrument Air is supplied at the Battery Limit of Unit 060 to the Instrument Air users in Unit 060 and Unit 055, consisting of control valve, Crude sampling pneumatic valve and Oil Mist Generator.



8474L-060-ML-001-0



VIETNAM OIL AND GAS CORPORATION (PETROVIETNAM) DUNG QUAT REFINERY OPERATING MANUAL UNIT 060 – CRUDE TANK FARM



5.0 PREPARATION FOR INITIAL START-UP Refer to Pre-commissioning Procedures 8474L-000-PP-903.



8474L-060-ML-001-0



Oct 2007 Rev. :0 Chapter : 5 Page :1



VIETNAM OIL AND GAS CORPORATION (PETROVIETNAM) DUNG QUAT REFINERY OPERATING MANUAL UNIT 060 – CRUDE TANK FARM



Oct 2007 Rev. :0 Chapter : 6 Page :1



6.0 INITIAL AND NORMAL START-UP 6.1



SUMMARY OF START-UP The different main steps of an initial start-up of the Crude Tank Farm are listed herebelow: Receipt of imported Straight Run (SR) gas oil or diesel for start-up (from ship via pipeline) Transfer of Diesel Oil to start-up users (Flushing Oil Tank TK-5110A/B and Refinery Fuel Oil Tanks TK-3801A/B) Receipt of Bach Ho Crude from ship via pipeline Feeding LS crude to CDU (Unit 011).



   



The first two steps are one-time operation, applicable only for the first start-up (described in section 6.3). The next (last) two steps are applicable for first crude oil receipt as well as normal operations (described from section 6.4 onwards). 6.2



FINAL PREPARATIONS The following pre-start-up check list describes the steps to be followed before placing the unit on stream – i.e. the following steps must be completed before the first start-up, as well as subsequent start-up after a turnaround. 



All unnecessary blinds are removed (a blind list shall be elaborated at site by the commissioning and start-up team)







All thermal relief valves are installed with their inlet and outlet valves opened, all Locked Open / Locked Close valves are lined-up in their respective positions as per PID. More generally, the unit should be re-instated as per PID, and all exceptions recorded (e.g. through commissioning Punch List, blind list…). This part of the final preparation may be completed in sequence or by unit sub-systems.







Check that the sewers are in service and there is minimum required clear water level in the oil interceptors TK-6002 and TK-6004 (service water from a nearby utility station may be used for filling).







All instruments and control systems are ready for service







On-off valves (MOVs) are closed and ESD interlocks in healthy state (i.e. no ESD signal is active) for the relevant operation (i.e. receipt or transfer) to be carried out.







Electrical substation is energized and ready to supply power







Local control room is energized and ready for operation







Fire fighting facilities are ready for service







All safety equipment is available.







Communication systems (radio/walkie-talkie) are working properly.
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FIRST RECEIPT OF SR GAS OIL/DIESEL The initial quantity of diesel/gasoil from the ship will be received in the SPM Flushing oil tank (TK-5501) – approximately 7500 to 8000 m3 (about 6100 to 6500 tons). When the flushing oil tank is full, the ship unloading will be diverted to the crude oil tanks. This diversion will be managed and controlled by the OMS system. However, if for any reason, the diversion has to be done manually, coordinate with ship crew, so that, if required, they may wish to stop the ship’s unloading pumps and restart when the onshore line-up is completed. 6.3.1



Receiving SR Gas oil/Diesel into TK-6001A



To start-up Unit 060, proceed as follows:  



Complete the final preparation activities as listed in section 6.2. Tanks are ready to receive oil, pumped from the vessel at the SPM via the PLEM and submarine pipeline to the crude tanks. First oil-in shall be SR Gas oil or diesel oil for refinery start-up and one Crude Oil Tank shall be used to store this Gasoil.



The next steps of the procedure are given for TK-6001A but would be similar for any other Crude/CDU Residue Tank that may be chosen for receiving the start-up diesel/gas oil. 1. Line-up the charging line 42”-PL-600298, 42”-PL-600001 and 42”-PL-600011 from battery limit up to the pre-selected tank (i.e. TK-6001A in this case) inlet by opening 060MOV-057. 2. Close all other MOVs in the inlet and outlet lines of the tank (namely, 060-MOV-051; MOV-052; MOV-053; MOV-054; MOV-055 and MOV-056). Normally the opening and closing of MOVs is done by the OMS system. 3. Put in service the tank gauging system and other transmitters 060-LT-051; 060-LT-052 and 060-TI-051. 4. Co-ordinate the first tank fill-up with all involved parties (namely, SPM operator, field operators and security personnel supervising the operation, etc.) 5. Fill-up of the tank TK-6001A will start when the MOVs towards the flushing oil tank TK-5501 are closed and MOVs towards TK-6001A are opened (i.e. 082-MOV-004 and 082-MOV-006 are closed; 082-MOV-007 and 082-MOV-017 are opened). 6. Start filling gradually – typically at a maximum rate of 3000 to 3200 m3/h, until the liquid level is above the LAL. Coordinate with the SPM field operator who would in turn communicate with the ship crew to restrict the flow rate during the first few hours of unloading. 7. When the tank starts filling, observe the level rise in the tank. 8. When the liquid level in the tank is above the LAL (typically, this can be known when the LAL gets cleared in the DCS unless the alarm was disabled for any reason), check for leaks on the involved lines and tank. 9. While the system is in receipt mode of operation, check for floating roof travelling while filling-up the tank (by visual inspection or hearing the noise). 10. Inform SPM field operator that the unloading rate can be increased by coordinating with ship crew. 11. Once the off-loading of diesel/gas oil is completed, close 060-MOV-057 (normally done by the OMS system). 12. Note down the final level indicated by 060-LT-051 and 060-LT-052 and the temperature indicated by 060-TI-051. This will be required for computing the volume unloaded. Special Precautions: Due to the hazard from static electricity that can exist when pumping SR gas oil/diesel into the tank, the following precautions are recommended:
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It may be possible that the vapour in the receiving tank may be within or may pass through the explosive limits during receipt. Therefore, keep a low initial flow rate such that the velocity is below 1 m/sec in the smallest diameter line until all air (and/or water) has been expelled (i.e. a flow rate of 1500 to 1600 m 3/h through each of the 30” lines, which would give an unloading rate of 3000 to 3200 m 3/h through the 42” line). The loading rate can be increased up to a maximum of 6000 m3/h when the liquid level is above the LAL and/or the roof is floating. If a storm (lightning) occurs during receipt of gas oil/diesel, it is safer to suspend all operations until the storm has passed.



(ii)



Procedure after Receipt 1) 2) 3) 4) 5) 6) 7) 8) 9)



6.3.2



Shut all pipelines and tank valves as applicable (including valves in the SPM as mentioned in the operating manual of Unit-082). Based on the final level Measure and calculate quantities received Compare the quantities received with the bill of lading. Any significant discrepancy should be investigated immediately and reported to the Plant Manager (see point no. 8 below). Sign the ship's ullage book, if it is considered that cargo quality and quantity received are within acceptable limits. Claims against the ship in respect of cargo shortage or contamination damage to shore property, oil spillages etc., should be made in accordance with the applicable procedure laid by the local administration. Allow the tank contents to settle for 1 – 2 hours. Check if there is water present in the tank – presence of water is detected by the water interface transmitter 060-LI-051C). If water is detected, drain the water (see section 6.7.2 (a) for draining procedures) Before draining any water from the tank, recheck that the oil interceptor TK-6002 contains the minimum required water level so that the oil will not escape with the water phase (if TK-6001C/D/E/F is to be used for receiving diesel/gas oil, then check the water level in TK-6004 prior to draining). Refer to section 6.x for start-up procedures of the oil interceptors.



Start-up of Low Sulphur Crude Pump Before starting the pump ensure the following:   



Check the water interface reading in the tank, and drain any water (e.g. left-over after pre-commissioning / commissioning activities) through the tank dewatering valves Put the tank mixers in service at least one hour before starting the pumps Start the Oil Mist Lubrication System (say about 30 minutes before) and check that it is lined-up to the Low Sulphur Crude Pump that is planned to be started.



The next steps of the procedure are given for TK-6001A and P-6001A, but would be similar for any other Crude Oil Tank that has received gas oil/diesel and any other LS Crude Pump. To start-up P-6001A, proceed as follows:  
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Line-up the suction from TK-6001A to P-6001A by opening the manual valves in the suction and discharge lines of the pump. Reverse the spectacle blind in the cross over line to open position – i.e. in the line 8”PL-010046 (Refer to 8474L-001-PID-0021-003). Keep the last 8” valve in this line in closed position until the transfer is started. Finally open 060-MOV-053 in the tank outlet line Put in service the pressure transmitter 060-PXA-037A/B on P-6001A/B/C common suction header.
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Line-up the pump minimum flow lines 8”-PL-60044 and 10”-PL-60045 and control loop 060-FIC-001 back to TK-6001A by opening 060-MOV-056 and the manual valves in the minimum flow line. Check that the spectacle blind in the minimum flow line downstream of 060-FV-001 is turned to open position. The suction and discharge lines will start to get filled up by natural flow due to the liquid level (static head) in the tank. Check for any flange leaks in the relevant piping system and vent the pump casing to release the air pocket. Start the pump P-6001A locally and run-in on minimum flow circulation loop with the control valve 060-FV-001 on manual mode; then commission the 060-FIC-001 with a flow rate set point of 330 m 3/hr (that is ~15% more than the pump’s minimum continuous safe flow). Allow the pump to run for about 30 to 60 minutes. While running P-6001A check if there is any increase in pressure drop across the temporary suction strainers (060-PDG-034), where dirt may accumulate since the system is in use for the first time. Check for leaks on the operating circuit. If the recipient tanks (TK-5110A/B and TK-3801A/B) are ready to receive the gas oil/ diesel allow the pump to continue to run; if not the pump may be stopped locally.



Pump figures:  Capacity: 504 m3/hr  Minimum continuous flow: 286 m3/hr  Discharge pressure: 23.1 kg/cm2g 6.3.3



Transfer of SR Gas Oil/Diesel to Start-up Users SR Gas oil/Diesel shall be transferred by means of one of the Low Sulphur Crude Pumps to the Refinery Fuel Oil Tanks TK-3801A/B and to the HDT LCO Tanks TK-5110A/B once these sections have completed their pre-start-up check list and are ready for oil-in. The next steps of the procedure are given for P-6001A, but would be similar for the other Low Sulphur Crude Pumps (P-6001B or C). When the HDT LCO Tanks and/or Refinery Fuel Oil Tanks are ready for receiving start-up gas oil/diesel, proceed as follows: 1) Coordinate with the operator of the intermediate tankage area to ensure that the destination tank TK-5110A/B and/or TK-3801A/B is lined-up and ready to receive the gas oil/diesel (i.e. the MOV and manual valves are open on respective tank inlet line). 2) Start P-6001A on its minimum flow line as per the procedure in section 6.3.2. 3) Keep the minimum flow control valve 060-FV-001 on manual mode such that the flow measured by 060-FIC-001 is around 330 m3/hr. 4) Open the manual valve in the line 8”-PL-010046 (Refer 8474L-001-PID-0021-003) – note that this valve was kept closed in section 6.3.2 5) Slowly begin the transfer to the receiving tank by crack-opening the by-pass valve around 060-FV-005 such that the flow measured by 060-FIC-001 reaches about 500 m 3/h. 6) The operator of the intermediate tankage area shall inform when the liquid level in the receiving tank is above the LAL after which the valve 060-FV-005 may be opened to maximum of 25 to 30%. The by-pass valve (opened in step-5) may then be closed. 7) Check leaks on the operating circuit. 8) When the flow is fully established and steady, 060-FIC-001 and 060-FV-001 can be put on automatic control mode with a set point of 150m3/h.



8474L-060-ML-001-0



VIETNAM OIL AND GAS CORPORATION (PETROVIETNAM) DUNG QUAT REFINERY OPERATING MANUAL UNIT 060 – CRUDE TANK FARM



Oct 2007 Rev. :0 Chapter : 6 Page :5



9) FV-005 will remain in manual mode and do not exceed its opening of 35% (max), as the flow rate may exceed the design filling rate of the tanks TK-5110A/B and TK-3801A/B. The recommended maximum transfer rate is 350 to 400m 3/h for simultaneously filling the two tanks (for e.g. TK-5110A and TK-3801A). 10) The operator of the intermediate tankage area shall inform when the liquid level in the receiving tank is nearing the LAH (typically, say, 10% below LAH) after which the pump P-6001A has to be stopped. Immediately, close 060-MOV-053, 060-MOV-056 and 060-FV005 to prevent any gravity flow. Note: The working capacity of TK-5110A/B is 11,100m3 per tank and that of TK-3801A/B is 8160m3 per tank. The total working capacity of these tanks is less than the amount of gas oil/diesel stored in TK-6001A. Hence, the transfer will have to be done in batches. 11) For transfer of a subsequent batch, follow the same procedure as above. 12) When the diesel/gas oil transfer is completed, stop the pump P-6001A and close 060-MOV053, 060-MOV-056 and 060-FV-005. 13) Turn the spectacle blind on line 8”-PL-010046 to close position and close the manual valves in this line (Refer to 8474L-001-PID-0021-003) to avoid any risk of flushing oil contamination with crude oil. NOTE: It is likely that the transfer of start-up diesel/gas oil to TK-5110A/B and TK-3801A/B may not happen simultaneously – that is the transfer is first done only to the refinery fuel oil tank (TK-3801A/B) and subsequently to TK-5110A/B, depending on the readiness of these tanks. In such a case, follow the same procedure mentioned above, except the following change:  For transfer to TK-3801A/B, the flow rate measured by 060-FI-005 shall not exceed 140m3/h if the filling is to one tank (TK-3801A or B) and shall not exceed 180 m3/h if the filling is simultaneously done in both tanks (TK-3801A and B). This is because of the design filling rate of TK-3801A/B as well as the allowable velocity in the 6” transfer line. Such a low flow rate will not be possible through the control valve 060-FV-005. It is recommended to use the 6” manual by-pass valve for this low transfer rate. The opening of the by-pass valve and the minimum flow control valve FV-001 can be adjusted such that the flow indicated by 060-FIC-001 to be around 500 m3/h (max).  For transfer to TK-5110A/B, the flow rate measured by 060-FI-005 shall not exceed 290 m3/h regardless of filling one tank (TK-5110A or B) or simultaneously filling both tanks (TK-5110A and B). This is because of the allowable velocity in the 8” transfer line. Such a low flow rate may not be possible through the control valve 060-FV-005. It is recommended to use the 6” manual by-pass valve for this low transfer rate. The opening of the by-pass valve and the minimum flow control valve FV-001 can be adjusted such that the flow indicated by 060-FIC-001 to be around 500 m 3/h (max).
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6.4 FIRST RECEIPT OF CRUDE OIL The receipt and transfer of gas oil/diesel for start-up is only a one-time operation only during the first start-up. Subsequently all operations in the crude tank farm unit will be receiving crude oil from ships and crude oil feed to CDU. 6.4.1



Preparations for Crude Oil Reception To prepare the Unit 060 to receive Crude-oil (BACH HO), proceed as follows: 1. 2.



3.



4.



5.



6. 7. 8. 9. 10.



Complete the activities listed in section 6.2 for the other tank(s) that did not receive the start-up gas oil/diesel, but would receive crude oil. Prepare the Automatic Crude Sampling Package A-6003 for service, which is to: a. Ensure availability of two sample containers and placing them in correct position in the sampler package. b. Open the manual valves in the supply and return lines to and from the sampling package. Ensure that steam is available in the battery limit (check by opening the steam outlet points in the utility stations one after other starting from the farthest utility station as this will ensure that any hold-up water in the steam mains are blown out first). Then line-up the steam tracing manifolds and condensate manifolds. Ensure that the Low Pressure Condensate Recovery system is ready to be put in service: a. Blind flanges removed, manual valves opened, spectacle blinds are in correct position as shown in the relevant P&IDs, b. D-3204 vent line is free without any obstruction (or construction/precommissioning debris) If the same crude oil tank that was used to receive imported gas oil/diesel is to be used as the first tank to receive the crude oil, then ensure that only minimum inventory of gas oil/diesel is remaining – that is level is brought down to LALL by transferring out the maximum quantity (to TK-5110A/B and/or TK-3801A/B). If the tank was previously used to receive and store the imported gas oil/diesel, take the tank readings (oil level, water level, temperature) before opening the 42” inlet MOV. Ensure that steam coils for each tank receiving Crude Oil are ready to be put in service – i.e. all flanges are boxed up and unnecessary blind flanges are removed. Do not line up steam to an empty tank or a tank that contains gas oil/diesel. Ensure that steam tracing is in service for all lines where Crude is flowing or replacing gas oil/diesel. Check that condensate is flowing to D-3204 by monitoring its level (032-LI-002). Ensure that the flushing oil system is available. Tanks are now ready to receive oil, pumped from the ship via the SPM, PLEM and submarine pipeline to the crude tanks.



Each of the Crude / CDU Residue Tanks has a working capacity of 65 000m3. One ship parcel size of average 95,000 DWT or about 109,000 std.m3 (and maximum 110,000 DWT or about 126,200 std.m3) is more than one tank’s working volume. Hence, the following crude oil filling procedure considers that two Crude / CDU Residue Tanks will be lined-up successively to receive crude, which implies one on-line tank swing operation during unloading. The opening and closing of relevant MOVs during crude oil receipt operations are controlled by the OMS system, which has been designed to receive crude oil in one tank at a time with the possibility of an online tank swing over (i.e. tank swing over without interrupting the unloading operations). If one tank becomes full during receipt of crude oil, the OMS will open the valve to the second tank before closing the valve to the first. This reduces the likelihood of excessive surge pressure in the unloading system, e.g. lines and hoses. However, operator can override the OMS function and do a parallel line-up to receive crude oil simultaneously in two tanks. If
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such a parallel line-up to two tanks is made, there will be more flow to the nearest tank and less flow to the farthest tank. Consequently, the nearest tank will fill faster than the farthest tank. The crude unloading operation from the SPM (Unit 082) requires a series of steps needing to be carefully coordinated between all involved parties, namely the panel operator(s), SPM field operator, crude tank farm field operator and ship crew. The major steps include pipeline preheating with flushing oil, start of ship pump, recovery of flushing oil in TK-5501, diversion of crude oil to the crude/CDU residue tanks. These steps are described in the Operating Manuals for Units 055 and 082. The role of the Unit 060 operator mainly consists in achieving the proper lineup of the tank available for Crude receipt in order to safely receive and store the crude oil and to feed the CDU. 6.4.2



Crude Oil Reception The following steps of the operation are given for receiving crude oil in TK-6001A and TK-6001B in succession, but could be adapted for any Crude/CDU Residue Tanks. 1. Note down the tank initial liquid level in the two tanks that would receive the crude oil. 2. Line-up the charging line 42”-PL-600298 and 42”-PL-600001 and 42”-PL-600011 from battery limit up to the up to the pre-selected tank (i.e. TK-6001A in this case) inlet by opening 060-MOV-057. 3. Ensure that the tank gauging systems and other transmitters for the two pre-selected tanks (TK-6001A and TK-6001B in this case) are in service TK-6001A: 060-LT-051; 060-LT-052; 060-TI-051 TK-6001B: 060-LT-041; 060-LT-042; 060-TI-041 4. Report tank line-up and liaise with all involved parties (namely, SPM operator, field operators and security personnel supervising the operation, etc.) during the start of crude receipt. 5. Check for floating roof travelling while filling-up the tank (especially if the first crude oil is to be received in a tank other than the one which received the start-up gas oil/diesel) 6. Recommended unloading rate: a. If the crude oil is being received in a tank that is different from the one used for start-up gas oil/diesel, keep a low initial flow rate of 1500 to 1600 m3/h through each of the 30” lines until the liquid level is at LALL (i.e. an unloading rate of 3000 to 3200 m 3/h through the 42” line). The corresponding inventory up to LALL is 3739 m 3 (dead stock) and it would take about 90 minutes for the liquid level to reach LALL. b. If the crude oil is being received in the same tank that received start-up gas oil, there are no restrictions on the initial unloading rate and it can be as per ship’s pump profile 7. The unloading rate can then be increased up to a maximum of 6000 m 3/h when the liquid level is above the LALL. 8. During the first fill-up, check for leaks on the involved tank and related lines (especially if the first crude oil is received in a tank other than the one which received the start-up gasoil). 9. When the liquid level is above the LAL, the tank heating can be started. 10. Before the line-up of steam, keep the steam trap by-pass valve open and open the 2” manual valve that is on the by-pass line of the temperature control valve (060-TV-052 for TK-6001A). Then line up steam to one of the heating coils. Line-up the steam to the other three coils one after the other. Between the successive line-up of steam to each of the heating coil, a time lag of 30 – 45 minutes may be allowed so that any hold-up water in the coil is blown off. 11. When steam supply to all the four coils is completed and the four steam traps put in service, commission the temperature controller (060-TIC-052 for TK-6001A) with a set point of 50ºC and put it in automatic mode. 12. Close the 2” manual valve on the by-pass line of temperature control valve (060-TV-052 for TK-6001A). 13. Monitor the level in the condensate drum D-3204. When the level is above the LAL (which can happen as early as the steam is supplied to the tank heating coil due to condensate collection from the steam tracing manifolds), start the condensate return pump P-3210A/B.
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Open the manual valves in the suction and discharge lines of the pumps P-3210A & B. Ensure the pump (P-3210A/B) minimum flow controller is enabled and in auto-mode. At start-up, disable the auto-start logic of the stand-by pump (P-3210A/B). Start the pump P-3210A or B from the DCS. When the pump is running stable on minimum flow, put the drum level control 032-LIC002 in auto-mode, so that condensate can be pumped into the condensate recovery header. f. Enable the auto-start logic for the pump P-3210A/B. Before the receiving tank reaches High Level (LAH-051A), OMS system gives an alarm to the operator (based on a preset value that is less than the LAH) to initiate an on-line siwing over of the tank. To perform an online swing over, press the DCS “Open” command for 060-MOV-041 (crude filling line to TK-6001B) and then press the DCS “Close” command for 060-MOV-057 (crude filling line to TK-6001A). i. Each MOV on the 42” crude tank filling lines is equipped with a position indicator (e.g. 060-MOV-057 equipped with 060-MZI-057) to indicate the valve position in the DCS during opening/closing operation. During the valve opening and closing, there will be a gravity flow from the full tank to the empty tank, but this has no consequence. ii. For the first crude unloading and tank swing operation, it is recommended that the operator first gives the “Open” command for the MOV of the tank that is due to receive crude oil (e.g. 060-MOV-041 for TK-6001B) and checks (through DCS indication) that the valve starts to open before giving the “Close” command for the tank that is still receiving crude oil (e.g. 060-MOV-057 for TK-6001A). iii. After the changeover, ensure that the MOV in the inlet line of the full tank is completely closed (e.g. 060-MOV-057 for TK-6001A should be fully closed). iv. The start-up and operation team shall monitor closely all parameters during the tank swing (e.g. trend of TK-6001A and TK-6001B levels, trend of crude unloading flow rate as measured by 082-FI-001/082-FI-011). Based on the information fed-back from the first tank swing operations actually performed, they should set-up their recommendation regarding the sequence of manoeuvring the 42” MOV during tank swing (e.g. “Close” command for 060-MOV-yyy shall be generated by the OMS when the opening indication of 060-MOV-zzz reaches xx%”). v. These settings are configurable in the OMS Software that can be used to supervise and perform the tank swing operation upon operator initiative. When the crude oil level in TK-6001B is above the LAL, line-up steam to the tank heating coil as per the same procedure indicated in step-9 above. Once the crude oil ship off-loading is completed, close 060-MOV-041. Note down the final level in the tanks and the corresponding volume as indicated by the tank gauging system (TGS). Co-ordinate with the laboratory for the hand-over of the crude sample collected by the Automatic Crude Sampling Package A-6003. Tank figures:  Filling rate: 6000 m3/hr  Emptying rate: 1080 m3/hr  Crude / CDU Residue Tank Working capacity: 65000 m3.
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After-receipt Procedures and crude oil conditioning Crude Oil conditioning after receipt of each parcel is an important operation before feeding crude oil to the CDU. Crude Oil conditioning comprises of draining water/contaminants, homogenising tank contents, sampling/testing. 1) Shut all pipelines and tank valves as applicable (including valves in the SPM as mentioned in the operating manual of Unit-082). Normally the closing of MOVs is done by the OMS system. 2) Sign the ship's ullage book, if it is considered that cargo quality and quantity received are within acceptable limits. 3) Claims against the ship in respect of contamination, damage to shore property, oil spillages etc., should be made in accordance with the applicable procedure laid by the local administration. 4) Allow the tank to settle for 2 – 3 hours so that free-water separation starts to take place. 5) Presence of water is detected by the water interface transmitter (060-LI-051C for TK-6001A). 6) If water is detected, drain the water (see section 6.7.2(a) for draining procedures) 7) Before draining any water from the tank, recheck that the oil interceptor TK-6002 contains the minimum required water level so that the oil will not escape with the water phase (if TK-6001C/D/E/F is to be used for receiving crude oil, then check the water level in TK-6004 prior to draining). Refer to section 6.6 for start-up procedures of the oil interceptors. After receiving the first batch (and also for subsequent replenishment stocks), the plant supervisor must ensure that certain safety, quality, and quantity control checks are made. These are summarized as follows: (a) Maximum Safe Liquid-level By observing tank gauging system liquid-level transmitter indications in the DCS, ensure that no tank has been filled above its authorized safe liquid-level. Record level transmitter readings. (b) Quantity Received The quantity of crude oil received from each replenishment parcel/batch, should be determined after completion of receipt by tank gauging system measurements. Compare the quantities received with the bill of lading. Any significant differences (whether shortages or excesses) must be reported immediately to the plant supervisor/manager. Claims against the ship in respect of cargo shortage should be made in accordance with the applicable procedure laid by the local administration. (c) Draining Each tank that has received crude oil must be drained of any free water and other contaminants that might have been present in the replenishment parcel. The draining must be done after a suitable setting time has passed from the time the tank inlet MOV was closed (typically about 2 to 3 hours or even more); until then the crude oil should not be fed to the CDU nor should the mixers be started to homogenize the tank contents. Subsequent drain checks for water or other contaminant settled out should be made on a regular basis (once or twice a shift) until the tank is completely clear. Refer to section 6.7.2(a) for more details of tank dewatering operations.
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(d) Homogenizing After draining the water and contaminants, the tank contents should be homogenized before taking a tank sample and feeding to the CDU. This is done by starting the tank mixers and running them for about 5 to 6 hours. While the mixer is in operation, check if there is any abnormal noise, and if so, stop the particular mixer. If the tank contents will be withdrawn for feeding the CDU within the next 24 hours, the mixers may be kept in continuous operation. If not the mixers shall be stopped and restarted 24 to 30 hours prior to crude cut-in to the CDU. Thereafter the mixers remain in operation until the level drops to the safe limit for the mixers. (e) Sampling and Testing After 5 to 6 hours of homogenizing the tank contents, three samples are normally drawn from each tank. Sampling may also be done on the following occasions:  Before an incoming tanker cargo is received (for the mixed crude case of operation, if the sour crude is to be unloaded in a sweet crude tank due to operational exigencies).  Before and after an inter-tank transfer, if required (particularly if CDU residue or sour crude is being transferred into a sweet crude tank). Before a sample is drawn, line up service water to the sample cooler and keep the sampling valve open and run-down the sample line for 2 to 3 minutes into the slops/drain system. Close the valve, then position the sample bottle and then open the valve for collecting the sample. By this way the actual tank sample could be taken instead of a line sample. The same steps may be followed for taking top, middle and bottom samples. Caution: Sampling valves must be opened carefully as the sample lines will be under pressure for a full tank. No attempt should be made to clear a blocked connection by passing a rod or wire through an opened valve. (f) Special Notes When the floating roof is in high position, the opportunity should be taken to check the following, authorized through a work permit:  Drain sump  Pontoon compartments  Seal  Emergency roof drains  Rolling ladder  Metallic shunts (lighting protection) The after receipt procedures and crude conditioning detailed above is expected to take about 24 to 30 hours for each tank, the main activities being tank dewatering and homogenizing. This duration can also be shorter (i.e. about 16 to 20 hours) if less free water is present in the crude. For replenishment supplies, if each tank receives crude oil one after the other, the conditioning of the first tank can be done and almost completed while the second tank gets filled up. If both tanks receive crude oil simultaneously (mentioned as an option in section 6.4.1), the conditioning can be done only after complete unloading. Consequently, there may be a delay in the availability of the tank inventory to start feeding the CDU. This can eventually become a constraint for normal plant operations, especially if there is a delay in the delivery of a replenishment parcel (e.g. due to bad weather).
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START-UP OF CRUDE FEED TO THE CDU When the after-receipt procedures and crude oil conditioning have been properly carried out, the tank(s) that have received the first batch is ready for feeding the crude oil to the CDU.



6.5.1



Starting Crude Oil Pumps During CDU start-up, Crude Oil shall be transferred to the CDU by means of one of the Low Sulphur Crude Pumps P-6001A/B/C. Crude transfer from the tank farm to the CDU shall be closely coordinated between the respective unit operators in the control room and in the field to avoid any upset in either the upstream or downstream unit. The next steps of the procedure are given for P-6001A, but would be similar for the other Low Sulphur Crude Pumps. When the CDU is ready for admitting Crude Oil, proceed as follows:  Check that the system is properly lined-up within Unit 060 (pump suction and discharge block valves open, spectacle blinds in correct position as per P&IDs).  Ensure that steam tracing is lined-up for the pump’s suction, recirculation and discharge lines (including the interconnecting line in the pipe-rack up to the CDU battery limit).  Ensure that the oil-mist lubrication system is working and supplying lube oil for the pumps.  Coordinate with the CDU supervisor to ensure that the destination unit is lined-up and ready to receive Crude.  Line-up and start P-6001A on its minimum flow line as per the procedure in paragraph 6.3.2.  Slowly begin to feed Unit 011 by keeping the flow control valve 060-FV-005 manually open at about 25 to 30%, according to the flow rate requirements instructed by the CDU panel man/supervisor.  When flow is stable above a minimum value, commission the flow control loop 060-FIC-005 by giving a manual flow rate set point (as required/advised by the CDU operator) and switching the control valve to automatic mode, if needed.  Check leaks on the operating circuit.  Based on the pumped flow to the CDU, CDU supervisor will advice when to switch over the flow controller 060-FIC-005 to automatic cascade control by 011-HY-002. During the initial steps of the CDU start-up sequence (heating-up till fractionation products are on-spec), the crude oil will be re-circulated from the main fractionator back to the Crude / CDU Residue storage. This will also involve displacing the hold-up start-up gas oil that was used to charge/fill-up the CDU. The displaced gas oil and the re-circulated crude will be directed to any other Crude / CDU Residue Tank in Unit 060, depending on liquid level in the tank and availability of tanks (for e.g. tanks may be reserved or waiting to receive the next shipment of crude oil). This is decided by the commissioning and start-up team. The tank that will receive the recycle from CDU shall be lined-up by opening the MOV on the CDU residue inlet line (also refer to section 6.7.4). When the CDU operator is requesting a feed flow rate higher than 50% of the CDU maximum capacity (i.e. more than the pump’s normal capacity of 504 m3/hr for BACH HO Crude), the second Low Sulphur Crude Pump shall be started and operated parallel to P-6001A. Before performing a line-up of the second Crude oil pump ensure that its suction and discharge block valves are open and spectacle blinds are in the correct position as per the P&IDs. Ensure that the block valves on the minimum flow line are opened. Starting the second crude pump may be performed remotely via DCS (it is then recommended to pass all controllers to “manual” till the
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operating variables are stabilized) or locally (which is starting the second Low Sulphur Crude Pump on its minimum flow line, with discharge block valve closed, and then line-up the pump discharge progressively). It is recommended that the first start-up be done locally to avoid any upset of the control loop 060-FIC-005. 6.5.2



Crude Oil Tank changeover while feeding CDU The following steps of the operation are given for changeover from TK-6001A to TK-6001B while feeding CDU, but could be adapted for any pair of Crude/CDU Residue Tanks. Before the tank feeding the CDU reaches Low Level (LAL-051A for TK-6001A), OMS system gives an alarm to the operator (based on a preset value that is above the LAL) to initiate an online swing over of the tank. To perform an online swing over, press the DCS “Open” command for 060-MOV-045 (crude outlet from TK-6001B) and then press the DCS “Close” command for 060MOV-053 (crude outlet from TK-6001A). i. Each MOV on the 20” crude tank outlet lines is equipped with a position indicator (e.g. 060-MOV-053 equipped with 060-MZI-053) to indicate the valve position in the DCS during opening/closing operation. During the valve opening and closing, there will be a gravity flow from the full tank to the empty tank, but this has no consequence. ii. For the first crude tank swing operation while feeding the CDU, it is recommended that the operator first gives the “Open” command for the MOV of the tank that is due to feed crude oil (e.g. 060-MOV-045 for TK-6001B) and checks (through DCS indication) that the valve starts to open before giving the “Close” command for the tank that is still feeding crude oil (e.g. 060-MOV-053 for TK-6001A). iii. After the changeover, ensure that the MOV in the outlet line of the empty tank is completely closed (e.g. 060-MOV-053 for TK-6001A should be fully closed). iv. The start-up and operation team shall monitor closely all parameters during the tank swing (e.g. trend of TK-6001A and TK-6001B levels, trend of crude feed flow rate as measured by 060-FI-005). Based on the information fed-back from the first tank swing operations actually performed, they should set-up their recommendation regarding the sequence of manoeuvring the 20” MOV during tank swing (e.g. “Close” command for 060-MOV-yyy shall be given by the OMS when the opening indication of 060-MOV-zzz reaches xx%”). v. These settings are configurable in the OMS Software that can be used to supervise and perform the tank swing operation upon operator initiative.



8474L-060-ML-001-0



VIETNAM OIL AND GAS CORPORATION (PETROVIETNAM) DUNG QUAT REFINERY OPERATING MANUAL UNIT 060 – CRUDE TANK FARM



6.6



Oct 2007 Rev. :0 Chapter : 6 Page : 13



OIL RECOVERY SYSTEM The Oil Recovery System (ORS) comprises of the Oil interceptors (TK-6002 and TK-6004), Oily Water Pumps (P-6005A/B and P-6007A/B), Oil Skimmers (A-6001 and A-6002), Oil Collection Tanks (TK-6003 and TK-6005) and Recovered Oil Pumps (P-6004A/B and P-6006A/B). The Oil Recovery system should be available and ready for operation before receiving hydrocarbon – start-up gas oil/diesel and crude oil – into the storage tank(s). Before starting the oil interceptors and oily water pumps, ensure the readiness of the downstream sub-system in the Effluent Treatment Plant U058. Till then, any rain water collected in the Oil Interceptors would overflow to the storm water system. The set of equipment in the ORS that has to be ready first depends on the tank that is planned to receive the start-up gas oil/diesel and first shipment of crude oil. Start-up gas oil/diesel and/or first shipment of crude oil received in  Drainage Network (identified in the P&IDs)  Equipment in Oil Recovery System to be available and ready for use 



TK-6001 A/B



TK-6001C/D/E/F



DW1 TK-6002 A-6001 P-6005A/B TK-6003 P-6004A/B



DW2 TK-6004 A-6002 P-6007A/B TK-6005 P-6006A/B



Once the Diesel Oil has been received and stored into one of the Crude / CDU Residue tanks, most of the lines of the DW1 and/or DW2 network can be filled by gravity with diesel-oil, for subsequent start-up of any subsystem in Unit 060. 6.6.1



Start-up with gas oil/diesel The Oil Recovery System that is connected to the Crude / CDU Residue tank handling the startup gas oil/diesel can be started-up as follows. The following steps are given for TK-6002 and its related equipment as mentioned in the above table, but are also applicable for the TK-6004 (except for equipment and instrument tag number changes): 1. Ensure that Oil Interceptor (TK-6002) is free of construction debris and has a sufficient water level (by filling with service water separately to each of the compartments from a nearby utility station) – o By visual observation in the first compartment (where oil-water separation takes place) that there is sufficient level for the skimmer to float o The water level in the second compartment is above the LALL-054 so that the minimum submergence is available for the oily water pump P-6005A/B. 2. Open one drain valve of the tank TK-6001A to fill up the lines of the DW1 network with gas oil/diesel so that the water + hydrocarbon finally flow into the Oil Interceptor. 3. Visually observe the level rise and gradual separation of oil in the first compartment of the Oil Interceptor (freely floating oil can be seen). 4. Once oil starts to accumulate at the Oil Interceptor surface, start the hydraulicallypowered rotating disc and skimming pump system (package A-6001). 5. Adjust (close/open) the tank dewatering manual valve as required to keep oil flowing to the Recovered Oil Tank (TK-6003) without flooding the system with oil. 6. When there is steady flow to the recovered oil tank, and if there is significantly high amount of water in the Crude oil storage tank (TK-6001A; measured by 060-LT-051C), open the other drain valves in the tank (also refer to tank dewatering procedures in section 6.7.2 A). 7. As the recovered oil starts flowing into the Recovered Oil Tank TK-6003, commission the level transmitters (LT-008 and LT-055).
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8.



When the oil level in TK-6003 is high enough (i.e. above LAL), line-up and start P-6004A. Ensure that the MOV on the CDU residue inlet line to the storage tank that is intended to receive the start-up recycle from CDU (refer to section 6.5.1) is open to receive the recovered oil pumped out by P-6004A. While pump is in operation, check for leaks in the system. Commission the duty/stand-by and auto-start functionality for the pumps P-6004A/B. 9. As the level builds up in the first compartment of TK-6002, the oily water starts to flow over the weir to the second compartment. Note that it could be possible that the first compartment is filled with water during commissioning, almost up to the weir, to enable the installation/anchoring of the rotating disk and skimming system. 10. When there is sufficient level in the second compartment the oily water can be pumped to the ETP: i) Verify with the ETP operator (Unit-058) that pumping can be started. ii) Start the pump P-6005A. iii) When flow is steady, commission the rotameter in the discharge line (FG-014). iv) While pump is in operation, check for leaks in the system. v) Commission the duty/stand-by and auto-start functionality for the pumps P-6005A/B. Note that the steam coils and steam tracers of the Oil Interceptors and Recovered Oil Tanks do not require to be put in service before Crude is brought into the unit. 6.6.2



Start-up with Crude Oil The Oil Recovery System that is connected to the Crude / CDU Residue tank handling the first shipment of crude oil can be started-up as follows. The following steps are given for TK-6004 and its related equipment as mentioned in the above table, but are also applicable for the TK-6002 (except for equipment and instrument tag number changes): After crude oil is received in the storage tank(s), the water settled in the tank(s) will have to be drained off. 1. Ensure that Oil Interceptor (TK-6004) is free of construction debris and has a sufficient water level (by filling with service water separately to each of the compartments from a nearby utility station) – o By visual observation in the first compartment (where oil-water separation takes place) that there is sufficient level for the skimmer to float o The water level in the second compartment is above the LALL-056 so that the minimum submergence is available for the oily water pump P-6007A/B. 2. Open one drain valve of the tank TK-6001C to fill up the lines of the DW2 network with crude oil so that the water + hydrocarbon finally flow into the Oil Interceptor. 3. Visually observe the level rise and gradual separation of oil in the first compartment of the Oil Interceptor (freely floating oil can be seen). 4. Commission the heating coil in TK-6004 as per steps below: i. Open the by-pass valve of the steam-trap and by-pass valve of TV-005 and lineup steam to the heating coil of TK-6004 so that the steam and condensate lines get flushed. ii. After 10 – 15 minutes, close the by-pass valve of the steam trap and monitor the temperature rise (TI-005). iii. When the temperature reaches 50ºC, commission the temperature controller TIC-005 and put the control valve TV-005 on automatic mode. Close the by-pass valve of TV-005. 5. Once oil starts to accumulate at the Oil Interceptor surface, start the hydraulicallypowered rotating disc and skimming pump system (package A-6002). 6. Adjust (close/open) the tank dewatering manual valve as required to keep oil flowing to the Recovered Oil Tank (TK-6005) without flooding the system with oil.
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When there is steady flow to the recovered oil tank, and if there is significantly high amount of water in the Crude oil storage tank (TK-6001C; measured by 060-LT-031C), open the other drain valves in the tank (also refer to tank dewatering procedures in section 6.7.2 A). 8. As the recovered oil starts flowing into the Recovered Oil Tank TK-6005, commission the level transmitters (LT-009 and LT-057). 9. When level in TK-6005 is above LALL, commission the heating coil as per steps below: i. Open the by-pass valve of the steam-trap and by-pass valve of TV-007 and lineup steam to the heating coil of TK-6005 so that the steam and condensate lines get flushed. Alternately, keep the 2” drain valve (provided upstream of the steam trap) open for 5 – 10 minutes. ii. After 10 – 15 minutes, close the by-pass valve of the steam trap and monitor the temperature rise (TI-007). iii. When the temperature reaches 50ºC, commission the temperature controller TIC-007 and put the control valve TV-007 on automatic mode. Close the by-pass valve of TV-007. 10. Line-up steam to the tracers of the recovered oil lines (i.e. inlet & outlet of TK-6005, discharge line of P-6006A/B), if not done previously. 11. When the oil level in TK-6005 is high enough (i.e. above LAL), line-up and start P-6006A. Ensure that the MOV on the CDU residue inlet line to the storage tank that is intended to receive the start-up recycle from CDU (refer to section 6.5.1) is open to receive the recovered oil pumped out by P-6006A. While pump is in operation, check for leaks in the system. Commission the duty/stand-by and auto-start functionality for P-6006A/B. 12. As the level builds up in the first compartment of TK-6004, the oily water starts to flow over the weir to the second compartment. 13. When there is sufficient level in the second compartment the oily water can be pumped to the ETP: a. Verify with the ETP operator (Unit-058) that pumping can be started. b. Start the pump P-6007A. c. When flow is steady, commission the rotameter in the discharge line (FG-015). d. While pump is in operation, check for leaks in the system. e. Commission the duty/stand-by and auto-start functionality for the pumps P-6007A/B. The above procedure is also applicable when the oil interceptor is to be put back in service after being taken out for a cleaning operation (typically, once in six months).
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NORMAL OPERATION The scope of operations in the crude tank farm mainly consists in receiving, storing and transferring crude oil feedstock to CDU and/or CDU residue to the RFCC feed tank. This chapter focuses on the following normal operation steps:  Crude receipt  Crude oil conditioning/feedstock preparation  Crude pumping to the CDU (including tank swing)  Receipt and dispatch of products other than crude  OMS functions (Oil Movements and Storage Control System)  Routine operations and Data Collection.



6.7.1



Crude receipt Prior to receiving a replenishment stock of crude oil, the following procedures are recommended: (a) Check which grades and quantities are expected and decide which tanks to use. This step is particularly applicable when receiving CDU residue or Dubai Crude (future case). (b) It is the responsibility of operators of the crude tank farm to satisfy themselves that on arrival of the ship, the products contained are suitable for discharge into tankage. The suitability can be checked from the certificate of quality given at the loading port by coordinating with SPM field operator, causing as little delay as possible to the receipt operation. (c) Segregate receiving tankage. Ensure that tankage for receipt of cargo has been planned and allocated (by the refinery’s planner/scheduler via the MIS) to avoid interrupting deliveries during discharge. This is also particularly important for receiving Dubai Crude Oil (Future case) in order to minimize the mix-up of Bach Ho crude (sweet) and Dubai Crude (sour). (d) Take the tank readings (oil level, water level, temperature) before opening the 42” inlet MOV. The following steps of the operation are given for receiving crude oil in TK-6001A and TK-6001B in succession, but could be adapted for any Crude/CDU Residue Tanks. 1. Note down the tank initial liquid level in the tanks that would receive the crude oil. 2. Line-up the charging line 42”-PL-600298 and 42”-PL-600001 and 42”-PL-600011 from battery limit up to the up to the pre-selected tank (i.e. TK-6001A in this case) inlet by opening 060-MOV-057. 4. Report tank line-up and liaise with all involved parties (namely, SPM operator, field operators and security personnel supervising the operation, etc.) during the start of crude receipt. 5. Line-up the first tank that is intended to receive the crude oil – as advised and allocated by the refinery’s planning/scheduling department. 6. Crude oil will start flowing into the tank when the flushing oil contained in the 30” submarine pipelines is displaced and the flow is automatically diverted from the flushing oil tank (TK-5501) to the crude oil tank (TK-6001A) – refer to operating manual of Unit-082 for details of automatic diversion. 7. Monitor the rise tank level once crude oil starts flowing into the tank (evidenced by the opening of 082-MOV-007 and 082-MOV-017 as well as closing of 082-MOV-004 and 082MOV-014). 8. During receipt of crude oil ensure that steam is flowing to the heating coils by monitoring tank temperature. 9. Before the receiving tank reaches high level (LAH-051A), OMS system gives an alarm (based on a preset value that is below the LAH) to initiate an on-line swing over of the tank. 10. The panel man can then select the next tank (as allocated by the planner/scheduler) and initiate the online swing. 11. Upon initiation of the online swing by the panel man, OMS will send the “OPEN” command to the inlet MOV of the next tank (060-MOV-041 for TK-6001B) and the OMS shall monitor its
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position (the % opening of the MOV as indicated in the DCS by position indicator MZI-041). When it “passes” x% (which is configured during the first crude oil reception – refer to section 6.4.2, step 12), OMS will send a “CLOSE” command to the inlet MOV of the receiving tank (060-MOV-057 of TK6001A) and proceed with the closing of that MOV. From that moment, the two valves will keep on traveling at their own speed until they reach their final position (MOV-041 open, MOV-052 closed). This final position is the so called “right” position and the online swing is complete once the two valves have reached this “right” position. The open– close movement of a pair of valves may not be synchronous. During this online swing over there will be some flow from the full tank (TK-6001A) to the empty tank (TK-6001B), but this has no effect/consequence on normal operations. As for TK-6001A, monitor level rise and temperature of TK-6001B during the unloading/ receipt of crude oil. Once the crude oil ship off-loading is completed, the ship pumps will be stopped and OMS will proceed with recovering the crude oil in the 30” submarine pipelines – refer to operating manual of Unit-082 for recovery of crude oil. When recovery of crude oil is finished, the flow from the submarine pipeline will be automatically diverted from TK-6001B to TK-5501 – refer to operating manual of Unit-082 for details of automatic diversion. Crude unloading is deemed to be completed upon finishing the recovery cycle – as evidenced by closing of 082-MOV-007 and 082-MOV-017 as well as opening of 082-MOV004 and 082-MOV-014. There will no longer be a level rise in the crude oil tank (TK-6001B). Close the tank inlet MOV (060-MOV-041 for TK-6001B). Note down the final level and temperature in the tanks and the corresponding volume as indicated by the tank gauging system (TGS). Co-ordinate with the laboratory for the hand-over of the crude sample collected by the Automatic Crude Sampling Package A-6003.



If the panel man/DCS operator fails to initiate a tank swing over (or if the MOV fails to open due to any local fault, for which a discrepancy alarm is generated in the DCS), the tank that is receiving crude oil will continue to fill up and the LAH alarm will be activated. Operator can take action to do a tank swing at this stage also. If again there is a delay/failure of operator action, the LAHH alarm will get activated resulting in closing the inlet MOV (42” valve) via the ESD interlock. At this condition, the unloading will be stopped, but ship pumps will continue to be in operation at minimum flow. Note: The above procedure considers that the crude oil is received in two tanks successively. There can be situations when the refinery’s planner/scheduler has allotted more than two tanks for receipt of the crude. In such a scenario follow the same steps as above for each tank swing over. After Receipt procedures After receiving the replenishment stocks, the plant supervisor must ensure that certain safety, quality, and quantity control checks are made. The following after-receipt procedures are applicable for each replenishment supply of crude. 1) Shut all pipelines and tank valves as applicable (including valves in the SPM as mentioned in the operating manual of Unit-082). Normally the closing of MOVs is done by the OMS system. 2) Sign the ship's ullage book, if it is considered that cargo quality and quantity received are within acceptable limits. The first level of quality checking is based on the results of the online analyzers for BS&W and density. 3) Claims against the ship in respect of contamination, damage to shore property, oil spillages etc., should be made in accordance with the applicable procedure laid by the local administration.
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4) Check and ensure that the tanks that received crude oil are not filled above the maximum/ authorized safe liquid-level by observing tank gauging system liquid-level transmitter indications in the DCS. Record level transmitter readings. 5) Confirm the quantity of crude oil received: The quantity of crude oil received from each replenishment parcel/batch, should be determined after completion of receipt by tank gauging system measurements. Compare the quantities received with the bill of lading. Any significant differences (whether shortages or excesses) must be reported immediately to the plant supervisor/manager. Claims against the ship in respect of cargo shortage should be made in accordance with the applicable procedure laid by the local administration. 6) Finally, proceed with Crude Oil Conditioning/feed stock preparation. 6.7.2



Crude Oil conditioning/Feedstock preparation Crude Oil conditioning after receipt of each parcel is an important operation before feeding crude oil to the CDU. Crude Oil conditioning comprises of draining water/contaminants, homogenising tank contents, sampling/testing. The main advantages of crude oil conditioning are summarized here below: 



Crude dewatering: this step is mainly intended to avoid any water slug to the CDU and resultant consequential upset. Crude dewatering also ensures that a limited quantity of free water is pumped to the Unit 011, thereby resulting in a higher energy efficiency of the unit.







Crude mixing/homogenizing: this step aims at ensuring that the crude oil fed to the CDU will be homogeneous throughout the whole working volume of the tank.



The following sources of information can be used by the operator to carry-out the crude tank dewatering operation:  Crude Tank interface level indication in the DCS  BS&W analysis of the off-loaded crude (A-6003 on-line analyser result or laboratory test of the crude sample taken from the automatic sampler) (A) Crude Oil Tank Dewatering Each tank that has received crude oil must be drained of any free water and other contaminants that might have been present in the replenishment parcel. The draining must be done after a suitable settling time has passed from the time the tank inlet MOV was closed; until then the crude oil should not be fed to the CDU. For crude tank dewatering, proceed as follows (during this stage, all MOVs at tank inlet/outlet shall be closed and mixer shall be stopped to allow water settling): 1. 2. 3. 4. 5.



After 2 – 3 hours from the time the tank inlet MOV was closed a significant amount free water would have settled. This free water can be drained off using each of the 4” dewatering lines installed on the crude tank to drain water to the oil interceptor system. Before carrying out any draining operation it is required to check that the surrounding area is clear and free from any hazard such as a source of ignition. Open one of the normally closed 6” valve provided in the drain funnel (there are 4 drain funnels for each tank). Open slowly one of the 4” drain valves nearest to the funnel whose valve is opened as per step-3 (there are 4 drain valves for each tank). Check by visual examination that water is coming out. Keep draining till the interface level reading is close to zero (coordination between panel man and field operator required for this
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method) or crude appears at the dewatering outlet. Then securely close the 4” drain valve in the tank. Line-up the flushing oil to the funnel through which the crude oil + water had flown. After 5 to 10 minutes of flushing close the 6” valve in the drain funnel. Open the other thee 4” drain valves one after the other and repeat step-5 and 6, so that water is drained from all sides of the tank. Re-check that the drain valves are firmly closed before leaving the site. (i.e. valves in the tank outlet and the drain funnel). For the tanks that have received crude oil, repeat this operation typically two or three times per shift (leaving time for the free water off-loaded with the crude to settle down) for the first 16 to 24 hours. During dewatering, ensure operation of the respective Oil interceptor and skimming system to which the drainage is routed to.



If dewatering has to be carried out on another tank, repeat the same procedure. Never do dewatering of more than one tank at a time. Drainage points must never be left unattended until the drain valves (in the tank and the drain funnel) are securely closed. Valve handles must never be removed. Tanks must be drained by personnel well-trained in the procedures and precautions necessary to accomplish the task. It is recommended that a responsible employee must be in constant attendance throughout the draining operation. Personnel carrying out tank draining operation must wear necessary personnel protective equipment. (i)



The frequency of draining is as follows: After each crude oil receipt into a tank as recommended in step-9 above and daily thereafter until no water or other contaminant is found on successive operations. (ii) Whenever the presence of water or other contaminants in a tank is suspected. (Separate water level indicating transmitters are provided for each of the crude oil tanks, with a preconfigured setting for high water level alarm in the DCS). Special precaution: At times a hydrocarbon-water emulsion may be formed, which is difficult to break and remove. If an emulsion is detected (by visual appearance or laboratory observation of tank bottom sample), the dewatering may have to be done periodically – typically two or three times per shift and tank bottom sample may have to be taken for each dewatering operation. The time required to break the emulsion depends on the nature of emulsion (moderate to heavy). If required the temperature set point for the tank heating may be increased up to 70ºC as heating will aid in breaking the emulsion faster than normal settling. (B) Crude Oil Homogenizing The crude oil tank can be homogenized when maximum water removal has been accomplished (typically between 16 to 24 hours time or less if free water in crude oil is less). Before doing the tank homogenizing, it is recommended that a tank bottom sample is taken for laboratory (re-) testing of water and/or emulsion content in the crude oil. (For taking tank sample, refer to next section – 6.4.2C) When the laboratory certifies that free water content is within acceptable limits for feeding the CDU, the tank contents can be homogenized. This is done by starting the tank mixers and running them for about 5 to 6 hours. Co-ordinate with scheduler/planner regarding the next crude tank swing for feeding the CDU. If the particular tank is due for a change over to feed the CDU within the next 24 to 30 hours, the mixers may be kept in continuous operation. If not the mixers shall be stopped and restarted 24 to 30 hours prior to the tanks change over. While feeding the CDU, the mixers remain in operation until the level drops to the safe limit for the mixers. This will allow mixing the crude to ensure that the feed to the CDU is homogeneous.
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Special precaution: If an oil-water emulsion was detected during the first dewatering operation, do not start the mixers until the emulsion is removed. A re-test of the tank bottom sample will be required to confirm that there is no oil-water emulsion in the tank. (C) Sampling and Testing After 5 to 6 hours of homogenizing the tank contents, three samples are normally drawn from each tank. Take samples from each of the top, middle and bottom sample points, and check that tank content is homogeneous (density and potentially viscosity). Water and sediment content shall be analyzed to assess the result of tank dewatering, particularly for the bottom sample. The bottom sample for testing water and sediments may be taken at periodical intervals if dewatering is not satisfactory or an emulsion was observed. Before a sample is drawn, line up service water to the sample cooler and keep the sampling valve open and run-down the sample line for 2 to 3 minutes into the slops/drain system. Close the valve, then position the sample bottle and then open the valve for collecting the sample. By this way the actual tank sample could be taken instead of a line sample. The same steps may be followed for taking top, middle and bottom samples. Caution: Sampling valves must be opened carefully as the sample lines will be under pressure for a full tank. No attempt should be made to clear a blocked connection by passing a rod or wire through an opened valve. During normal operations of the refinery, sampling may also be done on the following occasions:  Before an incoming tanker cargo is received (for the mixed crude case of operation, if the sour crude is to be unloaded in a sweet crude tank due to operational exigencies).  Before and after an inter-tank transfer, if required (particularly if CDU residue or sour crude is being transferred into a sweet crude tank). When the above mentioned after-receipt procedures and crude oil conditioning have been properly carried out, the tank(s) that have received the replenishment parcel is ready for feeding the crude oil to the CDU via the Low Sulphur Crude Pumps P-6001A/B/C. 6.7.3



Crude pumping to the CDU During normal operation, crude feed to the CDU shall be co-ordinated closely with the CDU Supervisor. The parallel operation of two Low Sulphur Crude Pumps P-6001A/B/C is needed to feed the CDU at its normal capacity (i.e. each pump will provide 50% of CDU’s normal capacity). The amount of crude oil withdrawn from the tanks depends on the flow rate set point for the feed flow controller 060-FIC-005, which in turn is managed by the cascade controls from the CDU (refer to section 3.4.1). Crude / CDU Residue tank level will progressively decrease as crude is being pumped to the CDU. When the level in the tank reaches a preset low level (identified as LAL1 in the P&IDs), the tank mixers will be automatically stopped via the DCS interlock. Before the tank feeding the CDU reaches Low Level (identified as LAL in the P&IDs), OMS system gives an alarm (based on a preset value that is above the LAL) to initiate an on-line swing over of the tank. Each of the Crude / CDU Residue Tanks has a working capacity of 65 000m3, and at the normal crude pumping rate of 1008m3/h to the CDU (100% normal operating case), one on-line tank swing operation will be carried-out approximately every 2.5 days. The sequence of tanks that are to be
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used (in succession) to feed the CDU will be provided by the refinery’s planner/ scheduler based on the tank’s readiness. The following guidelines are given for a tank swing operation from TK-6001A to TK-6001B (tank ready for line-up to the suction of the Low Sulphur Crude Pumps P-6001A/B/C), but could be adapted for any Crude/CDU Residue Tanks. 1. Before the tank feeding the CDU reaches Low Level (LAL-051A for TK-6001A), OMS system gives an alarm (based on a preset value that is above the LAL) to initiate an on-line swing over of the tank. 2. The panel man can then select the next tank (as allocated by the planner/scheduler) and initiate the online swing. 3. Upon initiation of the online swing by the panel man, OMS will send the “OPEN” command to the outlet MOV of the next tank selected (060-MOV-045 for TK-6001B) and the OMS shall monitor its position (the % opening of the MOV as indicated in the DCS by position indicator MZI-045). When it “passes” x% (which is configured during the first crude oil feed to CDU – refer to section 6.5.2), OMS will send a “CLOSE” command to the outlet MOV of the tank feeding the CDU (060-MOV-057 of TK6001A) and proceed with the closing of that MOV. From that moment, the two valves will keep on traveling at their own speed until they reach their final position (MOV-045 open, MOV-053 closed). This final position is the so called “right” position and the online swing is complete once the two valves have reached this “right” position. The open–close movement of a pair of valves may not be synchronous. During this online swing over there will be some flow from the full tank (TK-6001B) to the empty tank (TK-6001A), but this has no effect/consequence on normal operations. 4. During a tank swing, OMS will also modify the line-up of P-6001A/B/C minimum flow-line such that the MOV on the recirculation line is opened for the same tank whose outlet MOV is opened (opening 060-MOV-042 to TK-6001B then closing 060-MOV-056 to TK-6001A). If the panel man/DCS operator fails to initiate a tank swing over (or if the tank outlet MOV fails to close due to any local fault, for which a discrepancy alarm is generated in the DCS), the tank that is feeding the CDU will continue to get empty and the LAL alarm will be activated. Operator can take action to do a tank swing at this stage also. If again there is a delay/failure of operator action, the LALL alarm will get activated resulting in closing the outlet MOV (20” valve) as well as tripping the LS crude pumps (P-6001A/B/C) via the ESD interlock. At this condition, the crude oil feeding to the CDU will be stopped. In normal operation, OMS will line-up only one tank to feed the CDU. Simultaneous line-up of two tanks to feed the CDU is possible and may be done by overriding the OMS , but such an option has no significant advantage for plant operations. It will reduce the frequency of tank changeover, but on the contrary can become a constraint due to the consequence of delay in tank availability for receiving the replenishment parcel. 6.7.4



Receipt and despatch of products other than crude Crude/CDU Residue Tanks can be used to receive other hydrocarbon products, namely recovered oil and CDU Residue. Note that one of the Crude / CDU Residue tanks shall always be lined-up to the Recycled Crude/ CDU Residue header to receive the Recovered Oil pumped by P-6004A/B and P-6006A/B (these pumps have automatic start-stop facilities). The same tank is therefore lined-up to receive CDU Residue in case the CDU is shut down and goes to recirculation (CDU Operator decision). Eventually, thus, the next tank lined-up to receive crude from the SPM may be the tank that was used to receive recovered oil during the previous dewatering cycle.
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In normal operation, one tank should not be lined-up at the same time to receive different products (not more than one MOV open at a time on the tank inlet line). Similarly, one tank should not be lined-up at the same time to P-6001A/B/C and P-6003 (not more than one MOV open at a time on the tank outlet line). The same Crude/CDU Residue Tank should not be used at the same time to receive and dispatch product. The only two MOVs on one tank that should normally be opened at the same time during normal operation are the outlet MOV to pump suction line (e.g P-6001A/B/C) and the MOV on the recirculation line from the same pump(s). For dispatch of CDU Residue, please refer to section 6.8.1. 6.7.5



Oil Movements and Storage Control Automation System The product movements under OMS control for Unit 060 are the following:  Crude receipt (crude oil from SPM to crude oil storage tanks)  CDU Feed. The OMS functions related to the Crude receipt are the following: 
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The Oil Movement and Storage Automation System (OMS) checks for oil movement feasibility that crude tanks have sufficient ullage to accommodate ship cargo and displays crude tanks ready to receive crude oil. The tank(s) into which the crude oil is to be received is allotted by the refinery’s planner/scheduler via the MIS. The panel man selects one of the allotted tanks as the first destination crude tank from OMS display. OMS path would cover from the receipt tank to the Crude Import boundary which is downstream of 082-MOV-007/017. DCS sequence controls equipment from the MOV-007/017 (included) to the flushing oil tank TK-5501 and SPM (refer to the Operating Manual of Unit 055 and Unit 082). The panel man (OMS Operator) selects the Boundary Point as a source and the receipt tank as destination to create the task. Then the OMS operator waits for the “Ready for Flushing Oil Recovery” flag from the DCS sequence to start the task (if the operator starts the task before this flag is set, the task will be stopped immediately). The task start command from the OMS will line-up the relevant valves – which is to open the 42” inlet MOV of the selected tank and close all other valves connected to the inlet header of the same tank. Then OMS sets the “Ready for receiving crude” flag for DCS. then DCS controls the crude unload and sets the “Recovering Flushing Oil” flag When recovery of flushing oil into TK-5501 is completed (as evidenced by interface detection between flushing oil and crude, which is explained in the operating manual of Unit-082), the DCS sequence sets the flag, “Crude unloading in Pipelin1” (“Crude unloading in Pipeline2”) and automatically swings valves – close 082-MOV-004 and open 082-MOV-007 (for pipeline 1); close 082-MOV-014 and open 082-MOV-017 (for pipeline 2). After the automatic swing of the above mentioned valves, DCS sets the “Unloading Crude” flag. When the ship completes the unloading (communicated by the SPM operator/ship crew over radio), panel man proceeds with recovering/displacing the crude oil from the submarine pipeline and DCS sets the “Recovering crude oil” flag at the appropriate stage of the line-up (refer to Operating Manual of Unit-082). When crude recovery from the pipelines has been completed (as evidenced by interface detection between flushing oil and crude, which is explained in the operating manual of Unit-082), DCS sends to the OMS the “close-out” flag. OMS
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stops the tasks and sends a message so that the operator closes the task to release the path equipment/valves from the OMS line-up. When the panel man (OMS operator) initiates a movement stop, OMS will close the key valve(s) and reset the “Ready for Receiving Crude” flag



DCS flags will be used for synchronizing the OMS and the DCS sequence. They will be set either by the DCS sequence or by OMS software customization as follows:



Crude Lines Flushing Phase Flags Flag Flag Set by Flag Set if Ready for Crude lines have been warmed up; DCS flushing oil and the circuit is ready for flushing Sequence recovery oil back to the flushing oil tank. The line up between the receiving Ready for OMS tank and 082-MOV-007/017 has receiving Custom been set up and is ready to receive crude Code crude. Recovering flushing oil



DCS Sequence



Crude is unloading; and Flushing oil present in the crude line(s) is flown to the flushing oil tank.



Crude Ship Unloading Phase Flags Flag Flag Set by



Flag Set if



Unloading crude



DCS Sequence



Recovering crude oil



DCS Sequence



Crude is flushed/displaced through 082-MOV-007 and / or 017 to the receiving crude tank by flushing oil.



OMS close out



DCS Sequence



Crude recovery has been completed
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Crude is flowing through 082-MOV007 and/or 082-MOV-017 to the receiving crude tank.



Effect of flag setting OMS lets the operator start the receipt crude unloading task. The operator is authorized to instruct the tanker crew to start the unloading pumps. OMS custom code detects that recovery is in progress and keeps on monitoring the receiving circuit (from 082-MOV-007/017 to the receiving crude tank). Effect of flag setting OMS custom code detects that crude unloading is in progress and keeps on monitoring the receiving circuit (from 082-MOV-007/017 to the receiving crude tank). OMS custom code detects that the crude present in the lines is being recovered and keeps on monitoring the receiving circuit (from 082-MOV007/017 to the receiving crude tank). OMS custom code stops the receipt task; the operator may close out and releases all committed equipment.



During unloading of the crude oil destination swing must be set-up and initiated by operator before the Crude Tank LAH is reached, and controlled by the OMS. The online swing is used with configurable valve position type – configured during the first receipt of crude oil (refer to section 6.4.2, step 12). When the liquid level in the destination tank reaches a preset value (which is below the LAH) OMS gives an alarm to initiate a tank swing. Upon initiation by the panel operator, the tank swing will be performed by the OMS as described in paragraph 6.7.1 steps 10 &11.
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The OMS functions related to the CDU Feed movements are the following: 



 



Checking of Low Sulphur Crude Pumps line-up: the MOV on the recirculation line will be lined-up with the suction MOV in the path (if this recirculation valve is needed for other operation, it will be manually operated – like for example an inter tank transfer) Pumps P-6001A/B/C will be used and crude feed pumps are controlled by the operator and are not controlled by OMS / Path sequence On-line tank swing must be set-up and initiated by the operator before the Crude Tank LAL is reached, and controlled by the OMS. The on-line swing is used with configurable valve position type – configured during the start-up of crude oil feed to CDU (refer to section 6.5.2). When the source tank level reaches a preset value (that is above the LAL) OMS gives an alarm to initiate a tank swing. Upon initiation by the panel operator, the tank swing will be performed by the OMS as described in paragraph 6.7.3



The following activities are not covered by the OMS control system and are entirely under the control of operator action:    6.7.6



CDU Residue rundown to Crude Tank Farm (using the CDU recirculation line) and transfer of CDU Residue from Crude/CDU Residue Tanks to TK-5103. Inter-tank transfers or circulating tank contents using the pumps minimum flow recirculation lines Dewatering, draining and flushing operations.



Routine Operations and Data Collection Specific routine operations encompass:  Checking of rotating equipment for proper operation (pumps and mixers), including checking of oil levels, flushing or cooling media, vibration and bearing temperature.  Checking local PDG across the suction strainer of P-6001A/B/C  Pump switch-over at regular intervals and cleaning of suction strainer as required  Checking and recording of tank levels and temperature  Checking of floating roofs for proper travelling during filling and emptying activities  Checking of control valve opening (locally, with cross-checking where applicable to the DCS value)  Draining water from the tanks (if and when detected by the water interface sensor)  Oil Interceptor compartments (TK-6002 and TK-6004) should be inspected at least twice a week to ensure that the oil skimmers are working properly and that there is no accumulation of thick layer of oil on the water surface.  The depth of sludge and grit should be frequently checked at least once a week. This should not be allowed to build up more than 150 mm deep, and should be checked at a point half-way along the chamber, equidistant from the inlet and outlet of the interceptor.  Interceptors should be completely emptied at intervals of not more than six months and the wetted surfaces cleaned of oil and sludge, etc. On completion of cleaning, the interceptor should be refilled with clean water. DCS data collection through log sheets: these log sheets should be intentionally limited in terms of parameters to be collected. Their purpose should be to identify quickly the correct or incorrect operation of the whole unit. By collecting some key parameters for the unit, the operator will have an overall view of the unit, and any change in unit operation that is not accounted for a corresponding change in operating variables may be readily recognized and corrective action taken if necessary. The suggested parameters for the Crude Tank Farm are Crude/CDU Residue



8474L-060-ML-001-0



VIETNAM OIL AND GAS CORPORATION (PETROVIETNAM) DUNG QUAT REFINERY OPERATING MANUAL UNIT 060 – CRUDE TANK FARM



Oct 2007 Rev. :0 Chapter : 6 Page : 25



6.8



Tank temperature and level, Crude Oil flow rate to CDU, Oil Interceptors level, Recovered Oil Tank level and Slop Oil Flow rate. ALTERNATIVE OPERATIONS



6.8.1



Receipt, storage and transfer of CDU residue One of the Crude / CDU Residue tanks shall always be lined-up to receive the Recycled Crude/ CDU Residue from the CDU in case the CDU is shut down and goes to recirculation (CDU Operator decision). The Recovered Oil pumped by P-6004A/B and P-6006A/B is also received in the same tank as the discharge is connected to the CDU residue header (refer to section 6.7.4). Following are the steps for receiving and storing CDU residue in one of the storage tanks: 1) When CDU operator decides to line-up the CDU residue to the Crude/CDU residue tank, ensure the following: i) There is sufficient ullage in the tank which is intended to receive material from the CDU. In case of a planned operation, the tank(s) which should receive and store the CDU residue may be selected by the refinery’s planner/scheduler. ii) The MOV on the CDU residue line is open for the selected tank. 2) When the line-up is ready inform the CDU operator to start sending the CDU residue/ recycled crude. 3) Note down the initial level and monitor the level rise as the tank starts to receive material. 4) When the liquid level is above the LAL, gradually increase the set point for the temperature controller from 50ºC to 70ºC in steps of 5ºC per hour. A gradual increase in temperature is recommended as the CDU residue will be rundown at a sufficiently high temperature. 5) OMS will only monitor the level rise in the tank. Before the receiving tank reaches high level (060-LAH-051A for TK-6001A), OMS system gives an alarm (based on a preset value that is below the LAH). 6) The panel man has to then line-up to the next tank (as allocated by the planner/scheduler). The line-up has to be done manually by first opening the MOV to the next available tank and then close the MOV in the receiving tank. Note that this tank swing is not managed by the OMS nor are there position indicators for the MOV on this line. Therefore close coordination with CDU operator is required during the tank changeover. 7) When the tank is filled up (i.e. when the inlet MOV is closed), note the final level. 8) Start the tank mixers to keep the contents homogeneous until the material is withdrawn. Note: i) Delay or failure of operator action to perform a tank swing (at step 6 above) will first result in activation of the LAH in the receiving tank. Further delay/failure in operator action will result in activation of LAHH which will close the receiving tank’s inlet MOV via the ESD interlock. ii) For CDU residue, no free water is expected to be present. If due to any abnormality, water is detected (Presence of water will be detected by the interface sensor), then allow the tank to settle for 2 to 3 hours so that the free water, if any, will separate from the oil. iii) Drain the water from the tank bottom by following the same procedure in section 6.7.2A. A controlled and careful draining has to be done so that excessive CDU residue is not allowed into the drain network. iv) After completion of draining ensure to flush the drain network using flushing oil. Following are the steps for transferring CDU residue to the RFCC feed tank TK-5103: Before starting the CDU residue pump P-6003 to execute the transfer ensure that:  Steam tracing for the suction line is in service and that the tank temperature is adequate for the service (i.e. around 70ºC).  The oil-mist lubrication system is working and supplying lube oil for the CDU residue pump P-6003.
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There is no rundown of residue from the CDU and that a proper isolation has been made in the CDU. This is because the minimum flow line of P-6003 (8”-PL-600059) is connected to the residue rundown header (12”-PL-600060). The systems at the despatching end (Unit-060) and at the receiving end (Unit-051) are ready and/or the preparatory work is in progress. The transfer operation is well understood and the actions to be taken in case of any emergency are known to operators/panel men of Unit-060 and Unit-051.



Proper planning and supervision is required to do the transfer from crude tanks to the RFCC feed tank as the whole operation is done manually. OMS will only monitor tank levels. The next steps of the procedure are given for TK-6001A but would be similar for any other Crude/CDU Residue Tank lined-up at the suction of the CDU Residue Pump P-6003. To start-up P-6003 and transfer CDU residue to TK-5103, proceed as follows: 1) Line-up the suction line from TK-6001A to P-6003 by opening 060-MOV-051 at tank outlet, block valves and checking that the spectacle blinds in the pump’s suction and discharge are in open position. Do not open the manual block valve on the pump discharge line. 2) Line-up the pump minimum flow lines 8”-PL-600059 and 12”-PL-600060 and control loop 060-FIC-004 back to TK-6001A by opening 060-MOV-054, block valves and checking that the spectacle blind in the minimum flow line is in open position. 3) Start the pump locally and run-in on minimum flow closed loop and commission the 060-FIC-004 with a set point between 178 and 198m3/hr. 4) The above mentioned preparatory steps could take a couple of hours and may be carried out in advance – say, while the preparatory works for the tank TK-5013 are in progress. 5) Co-ordinate with the Off-sites supervisor (Unit-051) to check the status of the downstream system (TK-5103). If not ready to receive material continue running P-6003 on minimum flow. Proper planning and coordination will avoid running P-6003 on minimum flow for a prolonged duration. 6) When TK-5103 is ready to receive CDU residue, progressively open the manual valve on the discharge of P-6003 – initially up to 50% opening. 7) Coordinate with Unit-051 operator/panel man so that when the level in TK-5103 is above the LAL, the discharge valve can be fully opened, allowing the minimum flow control valve to automatically adjust and/or close as required. 8) Check for leaks on the operating circuit. 9) The transfer will have to be done in 3 or 4 batches as the working capacity of TK-5103 is only 27,200 m3 whereas the working capacity of each tank TK-6001A/../F is 65,000 m3. 10) Before the receiving tank TK-5103 reaches high level (051-LAH-034A), OMS system gives an alarm (based on a preset value that is below the LAH). 11) Once the OMS gives the alarm, the pump P-6003 has to be stopped immediately from the DCS by the panel man. The next batch can be transferred when there is sufficient ullage in TK-5103. 12) Before the tank feeding the CDU reaches Low Level (LAL-051A for TK-6001A), OMS system gives an alarm (based on a preset value that is above the LAL). 13) Once the OMS gives the alarm, the pump P-6003 has to be stopped immediately from the DCS by the panel man. 14) For transfer of subsequent batches repeat the above steps 5, 6, 7, 10 and 11, 12, 13. 15) If there is sufficient ullage in TK-5103 and sufficient inventory of CDU residue in any of the tanks TK-6001A/../F, the panel man can then select the next tank (as allocated by the planner/scheduler) and repeat the steps 5, 6, 7, 10, 11, 12, 13. Note: i) Delay or failure of operator action to stop P-6003 (at step 11) will result in LAH activation in TK-5103. Further delay/failure to stop P-6003 will result in LAHH activation in TK-5103 which
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will close 051-MOV-050 at tank inlet via ESD interlock, and consequently, P-6003 will go to minimum flow recycle mode till the operator stops the pump from the DCS. Delay or failure of operator action to stop P-6003 (at step 13) will result in LAL activation in TK-6001A. Further delay/failure to stop P-6003 will result in LALL activation in TK-6001A which will trip P-6003 and close 060-MOV-051 at tank outlet via ESD interlock.



Note that P-6003 is designed to pump CDU Residue from any of the Crude/CDU Residue Tanks to TK-5103. However, the commissioning and start-up team may consider starting the pump on different hydrocarbon stream (e.g. Diesel Oil, Crude). In that case, the suction and discharge piping will contain hydrocarbon and changing position of spectacle blinds should be done carefully. P-6003 Pump figures:  Capacity: 462 m3/hr  Minimum continuous flow: 178.4 m3/hr  Discharge pressure: 12.4 kg/cm2g  TK-5103 Filling rate: 536 m3/hr 6.8.2



Slop Oil Reprocessing Slop reprocessing to the CDU Unit, via the suction of Low Sulphur Crude Pumps P-6001A/B/C, should be instructed by plant supervisor/manager and co-ordinated between off-sites and CDU supervisors. The steps for slop oil reprocessing are as follows: 1) Plant supervisor/manger gives instruction for processing light or heavy slops. 2) Manual line-up of the valves installed in interconnecting pipeline Unit 001 (for selection between light slops and heavy slops reprocessing) shall be confirmed as follows: o For processing light slops, open the manual valve in the light slop oil line (in the line 4”-LSO-010022 – refer 8474L-001-PID-0021-004) and ensure that the battery limit valve in the RFCC unit is closed (manual valve in 4”-LSO150660 – refer 8474L-015-PID-0021-101) o For processing heavy slops, open the manual valve in the heavy slop oil line (in the line 6”-HSO-010020 – refer 8474L-001-PID-0021-004) and ensure that the battery limit valve in the RFCC unit is closed (manual valve in 6”HSO-159401 – refer 8474L-015-PID-0021-101) 3) When the above line-up is confirmed by the field operator, coordinate with Unit-051 operator (or panel man) to start the respective pump (light slop or heavy slop pump). 4) Upon confirmation that the pump is started and running, the control valve 060-FV-006 is opened manually to send the slops into the LS crude pump suction line. The design flow through the control valve is 15m3/h minimum and 55 m3/h maximum. 5) Initially start with a low flow rate of say, 20m3/h with the control valve 060-FV-006 on manual mode and a suitably corresponding opening. 6) After about one hour, increase the valve opening to give a flow rate of 25m 3/h. When the flow rate is stable at 25m3/h, put the control valve 060-FV-006 on automatic mode. 7) Then gradually increase the set point in steps of 5m 3/h per hour up to 50m 3/h. This gradual increase is recommended to not cause any sudden upset in the main fractionator of the CDU. 8) When the slops reprocessing is complete (e.g. slop tank reaches low level or target reprocessing quantity is reached) or if it is to be terminated (e.g. due to any upset in the CDU), close the control valve 060-FV-006 manually. 9) Inform Unit-051 operator so that the running LSO or HSO pump can be stopped. 10) Close the respective manual valve in the LSO or HSO line (that was opened in step 2 above).
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Inter-Tank Transfers (a) General In certain circumstances, flexibility of operation requires inter-tank product transfers to be made by using the storage tanks interconnection line(s). To minimize product loss (i.e. during subsequent draining) and in the interests of safety and quality control, such transfers should be made only when operationally necessary and authorized in advance by the plant manager/ supervisor. The supervisor shall provide adequate instructions that include the source and destination tanks tag numbers, the pump that is to be used (LS Crude pump or CDU residue pump) and the quantity to be transferred. (b) Procedure 1.



2. 3. 4. 5. 6. 7. 8. 9. 10.



11.



12.



Ensure that the receiving tank has sufficient ullage to accept safely the product quantity to be transferred without exceeding its maximum safe liquid-level. Check that product in the tank matches that to be transferred (especially for the future case of handling Dubai Crude and Bach Ho Crude). Note ullage readings of both tanks. Ensure that personnel involved in the transfer know the action to take in an emergency. Ensure that all concerned know that the transfer is about to take place and that personnel involved have the correct personnel protective equipment (PPE). Start the transfer operation by opening the MOV on the despatching tank outlet line. MOV’s on inlet, outlet and recirculation lines of other tank(s) to be kept closed. The last valve to be opened is the MOV on pump recirculation line of the receiving tank. Start the LS Crude pump (P-6001A or B or C) or the CDU residue pump (P-6003) with its minimum flow control valve fully open in manual mode. It is better is use P-6003 so as not to disturb crude pumping to the CDU. Immediately and at intervals thereafter, check that the product is flowing into the correct tank (observe level transmitter indication in DCS). Ensure that continual checks are made on both tanks and the interconnecting line. When the receiving tank reaches its maximum safe liquid level (this must never be exceeded), or when the agreed quantity has been transferred, stop the operation as follows:  Close the MOV between receiving tank and pump.  Stop the pump.  Close the despatching tank outlet MOV and pump minimum flow control valve.  After a suitable settling time has elapsed, observe and record ullage readings, temperatures for both receiving and despatching tank and drain the receiving tank of water and/or other contaminants (as per procedures in 6.7.2 A). If the level in the receiving tank reaches LAHH, the inlet MOV will be closed via the ESD interlock. Consequently, pump would be dead-headed as the minimum flow line would no longer be lined-up to the receiving tank. The low flow alarm at pump discharge would be activated and the operator should immediately stop the running pump from DCS and also close the despatching tank’s outlet MOV. Likewise, if the level in the despatching tank reaches LALL, the ESD interlock will close the outlet MOV and will trip the running pump. The operator should manually close the MOV in the receiving tank inlet line.
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7.0 NORMAL SHUTDOWN 7.1



SUMMARY OF SHUTDOWN The Crude Tank Farm – Unit 060 is designed to:      



Receive Crude Store Crude Dewater Crude to the Oil Interceptor System Supply Crude Feed to the CDU Receive and store CDU Residue (in case of refinery abnormal operation) Pump CDU Residue to the RFCC Feed Tank TK-5103.



The normal shut-down or start-up of the unit is done by section upon the request of the other units. Anytime one of the above services is not required for extended period of time, the relevant section and corresponding pieces of equipment is stopped. Basic normal shut-down procedures consist in stopping pumps, closing valves, and putting the section in safe conditions. Following such a shutdown, the pumps and relevant lines shall be flushed using the refinery flushing oil. Necessary connections at strategic locations are provided from the refinery flushing oil circuit (header) to supply the flushing oil. The following paragraph gives the details of the connections available in the Unit for the purpose of flushing/draining the main pieces of equipment when shutdown. Note that the Unit 060 lines and equipment on hydrocarbon service are not specified for steam-out design conditions. 7.2



FLUSHING OF UNIT Flushing of equipment in Unit 060 shall be co-ordinated with the Off-sites Supervisor to ensure that the refinery flushing oil pumps are running and that there will be sufficient inventory of flushing oil to carry out the operations (refer to the Operating Manual for Unit 051, including flushing oil facilities for equipment flushing). Flushing oil supply connections are provided at each pump suction line (applicable to P-6001A/B/C, P-6003, P-6004A/B and P-6006A/B). Tie-in (with block valve and blind flange) are also provided for flushing oil connections to future pumps P-6002A/B. Flushing oil can be sent into drain systems DW1/DW2, or, for P-6001A/B/C and P-6003, back to the Crude / CDU Residue Tank lined-up with the minimum flow line. Control valve manifolds on high pour point fluids within Unit 060 (Crude, Atmospheric Residue and Heavy Slops) are equipped with two drain valves located on the two sides of the control valves, to allow flushing when maintenance is required. Hard-piped flushing connections have been provided for 060-FV-005, considering the large size of the line and control valve (16”). Crude / CDU residue tank dewatering lines are provided with flushing oil connections (refer to paragraph 6.7.2 A – step 6). Rodding connections are also provided along the DW1 and DW2 drain collection systems, to enable unplugging in case high pour point hydrocarbon would have been unproperly drained, as shown in the Civil Installation Works drawings attached to Chapter 14.
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8.0 EMERGENCY SHUTDOWN PROCEDURES 8.1



GENERAL EMERGENCY SHUTDOWN Since the scope of Unit 060 is only receiving, storing and transferring feedstock to downstream units, there is no General Emergency Shutdown in Unit 060. However, the trip of the Low Sulphur Crude Pumps will be activated via ESD in case of any of the following events in the CDU (refer to the Operating Manual of Unit 011 and the Cause and Effect Chart document 8474L-011-DW-1514-201):  CDU Desalter High High Pressure or Low Low Level  Activation of CDU Emergency Shutdown Logic. Emergency shutdown systems for Unit 060 are described in chapter 9.0 and Cause and Effect Chart 8474L-060-DW-1514-201.



8.2



POWER FAILURE 8.2.1



Failure of local substation



In case of total power failure or tripping of both incoming power feeders to 6.6kV Switchgear in Substation 5, all motor driven equipment (Pumps, Mixers, Oil interceptor skimming system and Automatic crude sampling package) will stop and Electrical motor operated on-off valves (MOV) will “stay put” in their position. Operator shall take the following actions at this condition: Inform the CDU operator as soon as the Low Sulphur Crude Pumps stop Check the status of under-going product movement: i) Stop the crude unloading operation in case it is under-way, to avoid the risk of overfilling the crude tanks (co-ordinate with the crude unloading supervisor to take action in Unit 082 or have the ship unloading pump stopped) followed by manually closing the MOV (on the Crude Tank filling line) using the hand wheel. Note that the ullage above the LAHH up to the maximum liquid level is 2600 m3, thereby, allowing the operator to take necessary actions in about 26 minutes. ii) Co-ordinate with the CDU operator to stop the CDU Residue rundown (if lined-up to the Unit 060) and manually close the MOV using the hand wheel. iii) Coordinate with the Offsites operator (Unit 051/056) to stop the running slop oil pump (if slop reprocessing is lined-up). Stop the slops reprocessing to the suction of the Low Sulphur Crude Pumps by closing control valve 060-FV-006 from DCS.  Stop Crude Tank draining/dewatering in case of power failure, to avoid overfilling the Oil Interceptor Packages.  



When power is restored in the sub-station, the following sequence is recommended to bring the unit to normalcy. The actual sequence may depend on the nature of failure and/or the way power is restored – partially or fully. i) First start the tank mixers that were running prior to the failure. ii) Open the MOVs from the DCS that were closed manually by the hand wheel. iii) Coordinate with the CDU operator and when the unit is ready, start the LS crude pump in the same manner as indicated in section 6.5.2. iv) Coordinate with the SPM operator/ship crew to resume unloading of the crude. v) When the operations related to (iii) and (iv) above are stable, restart other operations – namely, tank draining/dewatering, transfer of CDU residue and starting recovered oil pump. vi) Slop reprocessing can be restarted when CDU is stable (or under special instructions from the plant manager/superintendent).
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Total Power Failure



In case of refinery-wide general power failure, proceed as follows: i)



Stop the crude unloading operation in case it is under way, to avoid the risk of overfilling the crude tanks (co-ordinate with the crude unloading supervisor to take action in Unit 082 or have the ship unloading pump stopped) followed by manually closing the MOV (on the Crude Tank filling line) using the hand wheel. Note that the ullage above the LAHH up to the maximum liquid level is 2600 m3, thereby, allowing the operator to take necessary actions in about 26 minutes. ii) Stop the slops reprocessing (if lined-up) to the suction of the Low Sulphur Crude Pumps by closing control valve 060-FV-006 from DCS. iii) Stop Crude Tank draining/dewatering in case of power failure, to avoid overfilling the Oil Interceptor Packages. When power is restored the same sequence as given in section 8.2.1 may be followed. The actual sequence may depend on the nature of failure and/or the way power is restored – partially or fully. 8.2.3



Loss of one feeder or one bus bar In case of loss of one of incoming power feeders, the other feeder will continue to feed the unit loads. Supplies to motors are evenly distributed across Bus Bars A and B fed from Switchgears in Substation 5 as per Single Line Diagram 8474L-060-DW-1652-105 attached in Chapter 14. In case of fault on one Bus Bar, standby pump’s motor connected to other Bus Bar can be started within an acceptable period of time without upsetting operation. Consequently, there may be a situation where only one LS crude pump will be available to continue operation, in which case the CDU will have to operate at 50% capacity until normalcy is restored in the substation.



8.3



STEAM FAILURE Operator will be alerted by 060-PAL-028 on Low Pressure Steam Header. Steam coils at Crude/CDU Residue Tanks, Recovered Oil Tanks and Oil Interceptors will be out of service. Consequently, level in the condensate drum D-3204 will start reducing and its level control valve LV-002 will be automatically closed, and the condensate pump (P-3210A/B) will go to minimum flow mode. In case the valve has not fully closed or the level is dropping further (e.g. due to gradual evaporation of water and/or loss via the vent line) the low-level alarm will be activated in the condensate drum D-3204 prompting the action of the panel man to manually stop the running pump P-3210A/B. Delay/failure of operator action will result in activation of LALL, which will trip the pumps P-3210 via the ESD interlock. Since steam is used only for tank heating and/or maintaining tank temperature and steam tracers, a short duration steam failure (about 2 to 3 hours) has no major consequence as temperature drop will be slow in the tanks and lines. Crude tank farm operator shall co-ordinate with Utilities operator and, as soon as Low Pressure Steam is available, the Low Pressure Steam supply lines shall be warmed-up (as required according to the shortage duration) and the steam coils put back in service. While restoring steam flow to the tank heating coils, follow the same steps as in section 6.4.2 – step 10 to 12. When there is sufficient level in the condensate drum, restart the pump by following the same steps as in section 6.4.2 – step 13 b to f.
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INSTRUMENT AIR FAILURE There can be a local failure of instrument air or a refinery-wide total failure. In either case, operator will be alerted by 060-PAL-030 on Instrument Air Header from the Refinery. Loss of instrument air in the unit will affect all pneumatic driven equipment, mainly control valves and the Oil Mist Lubrication System. In the case of local failure of instrument air, it is recommended to safely shutdown the crude tank farm unit by coordinating with the CDU operator. The downstream units will also be shutdown, thus. Coordinate with Unit-051 operator if slop reprocessing and transfer of CDU residue is in progress so that the operations can be safely stopped. Coordinate with SPM operator to stop crude unloading processes if it is in progress. Though there are no pneumatic equipment (control valve) in the crude oil unloading line, it is still safer to stop the unloading operation in the case of an instrument air failure. Before the unit is safely shutdown, the pneumatic control valves on air loss will react according to their design, which is given below: Service Pumps minimum flow control Feed to crude unit flow control



Type failure open (FO) failure lock drift-close (FLC)



Temperature control (steam coils) Slop reprocessing (flow control)



failure close (FC) failure close (FC)



Action on air loss travel to open position keeps the previous position travel to close position travel to close position



Open partially the by-pass of the temperature control valves on the condensate from the steam coils, and adjust from time to time checking the trend of temperature from the DCS . The condensate recovery system shall be operated manually – using the by-pass valve of the control valves 032-FV-030 and 032-LV-002. The unit can be restarted when Instrument Air is made available. 8.5



COOLING WATER FAILURE Cooling water is used as a Utility for P-3210A/B only. In case of cooling water failure, the pump can continue to run for about 1 or 2 hours. If there is an unlikely delay (> 1½ hours) in restoring cooling water, stop the running pump. The steam flow also will have to be stopped (close control valves manually from the DCS and close the steam tracer’s main valves) to prevent flooding of the drum D-3204 and its upstream condensate network. Since steam is used only in the tank heating coils and steam tracers, a closing the steam for about 2 to 3 hours will not have any major consequence as temperature drop will be slow in the tanks and lines. As soon as cooling water is available, put back in service the cooling water supply to the pump and line-up the steam to the tracers and heating coils. While restoring steam flow to the tank heating coils, follow the same steps as in section 6.4.2 – step 9a to h. When there is sufficient level in the condensate drum, restart the pump by following the same steps as in section 6.4.2 – step 10 b to f. If cooling water supply cannot be restored in a reasonable period of time (say within about 5 to 6 hours), the unit may be shutdown when the tank temperature starts dropping below 45ºC or based on instructions from plant management. Coordinate with downstream units to safely shutdown the unit. However, crude unloading operation, if in progress, may be finished without the availability of cooling water.
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MECHANICAL FAILURE There is not a real case of process failure in the Unit 060 since the scope of the unit is only receiving, storing and transferring feedstock to downstream units. Critical equipment are adequately spared. Each tank is provided with three mixers and failure of one of them has no detrimental effect on homogenizing the tank contents. The failure of one of the Low Sulphur Crude Pumps will cause the decrease of crude flow to the CDU. Operator will be alerted by the low flow alarm at the discharge of the failed equipment, as well as the low flow alarm from the crude flow controller to the CDU (060-FAL-005). The spare pump shall then be started, locally or remotely (via DCS), after checking that it can be done safely. Operator shall inform immediately the production supervisor, or the operator of Unit 011, in case of failure of one Low Sulphur Crude Pump. The CDU residue transfer pump (P-6003) is not spared, as it will be an intermittent operation for the crude tank farm to receive, store and transfer CDU residue. In case of failure of P-6003 during transfer of material, the transfer operation has to be suspended until the pump is restored. This will not affect normal operations of the refinery as one of the Crude / CDU Residue tanks will always be lined-up to the Recycled Crude/ CDU Residue header to receive either the CDU residue or the Recovered Oil pumped by P-6004A/B and P-6006A/B (refer to section 6.7.4). Failure of other utilities: 1) Service Water: Service water is used intermittently only in sample coolers and utility stations. Failure of service water has no detrimental impact on plant operations. In case of failure of service water sampling operations have to be suspended or delayed until it is restored. 2) Flushing Oil: Flushing oil is used intermittently to flush drain lines (after dewatering) and flush equipment prior to maintenance. Failure of flushing oil has no detrimental impact on plant operations. In case of failure of flushing oil, the dewatering operations and maintenance preparatory activities have to be suspended or delayed until it is restored. Dewatering operations may be done without the presence of flushing oil, in which case, the drain lines have to be positively flushed once the flushing oil supply is restored or the drain lines have to be cleared by rodding. The choice depends on nature of failure of flushing oil, time taken to restore and status/urgency of the dewatering operation.
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9.0 SAFETY EQUIPMENT AND PROCEDURES 9.1



PRESSURE SAFETY DEVICES Pressure safety devices in Unit 060 consist of Crude / CDU Residue Tanks protection devices, namely the automatic bleeder vent and rim vent, both of which are PVRV valves. The crude oil/CDU residue lines are all steam traced and sections of the line(s) which have a potential for a blocked in condition are protected by Thermal Safety Valves designed for thermal expansion. There is no discharge from Unit 060 to the Flare Header. Refer to TSV Datasheets generated by Intools.



9.2



ALARM SETTINGS Refer to I/O List (excerpt of document 8474L-600-NM-1511-001) attached in chapter 15.



9.3



TRIP SETTINGS Refer to I/O List (excerpt of document 8474L-600-NM-1511-001) attached to paragraph 9.2.



9.4



TRIP SYSTEM CHART Refer to Cause and Effect Chart document 8474L-060-DW-1514-201, attached to paragraph 9.5, and I/O List (excerpt of document 8474L-600-NM-1511-001) attached to paragraph 9.2.



9.5



CAUSE AND EFFECT DIAGRAMS Refer to the Cause and Effect Chart document 8474L-060-DW-1514-201, attached in chapter-15.



9.6



SAFEGUARDING MEMORANDUM



9.6.1 Introduction This SAFEGUARDING MEMORANDUM identifies and summarizes the safeguards which are installed for protection against tank’s overfilling, pumps running dry and uncontrolled loss of containment of toxic and/or flammable materials. The main risks in Unit 060 are the following: a. b. c. d. e. f.



Risk of Crude/CDU Residue Tank Overfilling Risk of Oil Interceptor Overfilling Risk of Recovered Oil Tank Overfilling Risk of Overpressure of steam traced lines Risk of overheating the contents of storage tanks equipped with steam coils. Risk of Crude/CDU Residue pump running dry



HAZOP Study was conducted for the Unit 060 to identify all potential risks and safeguards. Plant design and plot plan development was based on the international standard and Vietnamese regulations listed in the Basic Engineering Design Data (document 8474L-000-PP-204).
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Safeguards The following is the description of the safeguards against the above-listed major hazards in the crude oil tankage. a. Crude/CDU Residue Tanks Crude / CDU Residue tanks are designed according to applicable international codes (in particular API Std 2000 and API Std 650) and equipped with Auto-Bleeder Vent Nozzles and Rim Vents to avoid tank over-pressure (protection against scenarios related to thermal inbreathing/outbreathing, liquid movement and fire case). All the tanks are provided with two level transmitters, one of which is used for giving the levelhigh and level-low alarms to warn the operator that a manual intervention is required to stop any transfer (receipt or despatch). The second transmitter used for protection against overfilling (LAHH) and emptying (LALL).   







The High and Low Level Alarms from the first level transmitter are reported in the DCS and OMS systems. From the second radar level transmitter the High-High Level signal/alarm closes all MOV on the tank inlet lines via ESD interlock, therefore stopping the filling operation. From the second radar level transmitter the Low-Low Level signal/alarm closes all MOV on the tank outlet lines and trips the running pump(s) via ESD, therefore stopping the pump out operation. The high-high and low-low alarms are repeated on the Hard-wired Console in the Control Room (Anunciator Display Panel or ADP), as shown in the Cause and Effect Chart (document 8474L-060-DW-1514-201, attached in Chapter 9.5).



The mixers in crude oil tanks will be tripped via DCS interlock when the level in the tank is below the pre-configured value. The pre-configured value (identified as LAL1), based on mixer vendor recommendation, is well above the minimum level required for ensuring that the mixers are fully immersed in the liquid. The LAL1 signal is taken from the first transmitter that is used to give the LAH and LAL alarms. All the crude oil tanks are provided with two temperature transmitters. One of them is used by the TIC to open/close the temperature control valve as well as for giving the high temperature alarm to warn the operator that manual intervention is required to reduce or stop steam flow. In the event of a high-high temperature, the TAHH from the second transmitter will get activated and this will automatically close the temperature control valve via the DCS interlock. The TAHH signal will force the respective controller to manual mode and 0% output to close the control valve. All MOVs are provided with a discrepancy alarm which would be activated in the event that the valves have not moved to the right position based on the respective command (from OMS, DCS or ESD systems). All pumps and tank mixers are provided with a discrepancy alarm which would be activated in the event the motors have not responded to the respective command (start/stop). b. Recovered Oil Tanks Both the recovered oil tanks are provided with two level transmitters. One of the LTs is used for auto start/stop of the recovered oil duty pump as well as for giving the level-high and level-low alarms to warn the operator that a manual intervention is required to stop any transfer (receipt or despatch). The second LT used for protection against pump running dry in case of tank emptying (LALL). In the event of LALL activation the running pump is automatically stopped by a DCS interlock. One suitably sized overflow line is provided from the Recovered Oil Tank back to the Oil Interceptor.
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Both the recovered oil tanks are provided with two temperature transmitters. One of them is used by the TIC to open/close the temperature control valve as well as for giving the high temperature alarm to warn the operator that manual intervention is required to reduce or stop steam flow. In the event of a high-high temperature, the TAHH from the second transmitter will get activated and this will automatically close the temperature control valve via the DCS interlock. The TAHH signal will force the respective controller to manual mode and 0% output to close the control valve. The vent nozzle and flame arrestor provided on each of the Recovered Oil Tanks are calculated to avoid tank overpressure/vacuum according to the requirements of API Std 2000 and based on the following scenarios: thermal inbreathing and outbreathing, liquid movement and fire case. It has also been checked that the unlikely event of steam coil rupture will not cause any overpressure of the tank. c. Crude Oil unloading lines The design pressure of the crude oil unloading pipelines is sufficiently above the maximum expected pressure due to surge, the lines are adequately supported to cater for the differential loads due to surge (transient) conditions and therefore line rupture due to overpressure is very unlikely. d. Oil Interceptors The water compartment of each Oil Interceptor is instrumented as follows:  A first level transmitter for automatic pump start/stop, with High Level Alarm to the DCS (LAH/LAL alarm setting are above/below normal duty pump start/stop level respectively)  A second level transmitter with High High Level alarm reported to DCS. 9.6.3



Interface with other units CDU Residue rundown temperature could exceed 100 oC in case of Tempered Water failure in Unit 011, which is dealt within the Operating Manual of Unit 011 (document 8474L-011-ML-001). CDU Operator action is then needed based on the high temperature alarm in their unit.



9.6.4



Miscellaneous The following considerations have been integrated into the unit design: a. Manual block valves installed upstream/downstream of TSV are “LO” (as shown on PID) b. Main isolation valves at tank bottom are “locked open” c. The CDU Residue / Residue recycle header in Unit 060 is common to the discharge of the pumps P-1106A/B (Atmospheric Residue pump in the CDU), P-6004A/B and P-6006A/B (Recovered Oil), as well as the minimum flow recycle line of P-6003 (CDU Residue pump).Since P-1106A/B have the highest shut-off head, it was ensured that:  P-6003, P-6004A/B and P-6006A/B casing maximum allowable working pressure is suitable for any pressure imposed by P-1106A/B  The Piping class for the system is B1AP (300# rating), which is suitable for any pressure imposed by P-1106A/B. Based on the provisions stated above the check valves installed at the individual discharge of P-6004A/B, P-6006A/B, as well as on the mini-flow recycle line of P-6003, are not considered as specific safeguards for equipment protection against overpressure imposed by P-1106A/B.
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10.0 INSTRUMENT DATA Refer to Instrument Datasheets generated by Intools.
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11.0 SUMMARY OF MAJOR EQUIPMENT 11.1



EQUIPMENT LIST Equipment List for Unit-060, extracted from document Number 8474L-600-EL-001 is provided in chapter 15.



11.2



OTHER VENDOR INFORMATION FOR MAIN PACKAGES The relevant documents for the following packages are attached in chapter 15:  
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Automatic Crude Sampling Package A-6003 Oil Skimmers A-6001 and A-6002
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12.1.1 Crude sampling from Crude / CDU Residue Tanks Below is a table listing the sample connections on Crude / CDU Residue tanks, the crude properties to be analysed along with the analytical method and the frequency of analysis (also refer to the “List of Sampling Connections” document 8474L-060-PID-0021-055). Sample connection Tag Nber



PID Number



Line / Equipment Number



Service



60SCC1 60SCC2



PID-0021-003



TK-6001F



Crude



PID-0021-003



TK-6001E



Crude



60SCC3



PID-0021-006



TK-6001D



Crude



60SCC4



PID-0021-006



TK-6001C



Crude



60SCC5



PID-0021-008



TK-6001B



Crude



60SCC6



PID-0021-008



TK-6001A



Crude



8474L-060-



Property



Analytical Method



Frequency



Specific Gravity Boiling Range Distribution, oC Water & sediments, vol% Chlorides, mg/l Total Sulphur, wt%



ASTM D1298/D4052 ASTM D5307 ASTM D4007 ASTM D3230 ASTM D4294



After each crude oil ship unloading operation and on request to check water/ emulsion.



The tank sample analysis gives the composite quality of the crude already present in the tank and the replenishment supply. The result of composite tank sample can be used to adjust the throughput of the CDU, if required. For the future case of operating with mixed crude, the composite sample of the tank is particularly important to adjust the flow rates and ratio of both the crude feed stocks. In addition to the above said tank sample, after each ship unloading operation, the crude oil sample collected by the Automatic Crude Sampling Package shall be delivered to the laboratory for analyzing the properties listed above. The result of the online sample analysis may be used to compare the quality of the crude that was loaded to the ship at the port of origin with that of the crude unloaded at the destination port to check for any contamination (e.g. due to a different/ residual material present in the ship tanks). Claims against the ship in respect of contamination should be made in accordance with the applicable procedure laid by the local administration. 12.1.2 CDU Residue Sampling from Crude / CDU Residue Tanks Below is a table listing the properties that may be analysed in case CDU Residue is stored in one of the Crude / CDU Residue Tanks, along with the analytical method. The sampling and analysis may be carried out on request – either when tank is full or before transferring to RFCC feed tank. Sample connection Tag Nber



PID Number 8474L-060-



Line / Equipment Number



Service



Property



60SCC1



PID-0021-003



TK-6001F



CDU Residue



60SCC2



PID-0021-003



TK-6001E



CDU Residue



60SCC3



PID-0021-006



TK-6001D



CDU Residue



60SCC4



PID-0021-006



TK-6001C



CDU Residue



60SCC5



PID-0021-008



TK-6001B



CDU Residue



Specific Gravity @15oC Distillation range, oC Kinematic Viscosity, @ 50oC & 100oC, mm2/s Sulplur, wt% Aniline point, oC Nitrogen, ppm wt Conradson carbon residue, wt% Metals, ppm wt (Cr, Na, Ni, V)



60SCC6



PID-0021-008



TK-6001A



CDU Residue



Pour point, oC
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Analytical Method ASTM D1298/D4052 ASTM D1160 ASTM D445 ASTM D4294 ASTM D611A ASTM D4629 ASTM D4530/D189 ASTM D5185/ D5708/ D5863 ASTM D97
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12.1.3 Tank sampling arrangement Each Crude/CDU Residue Tank is equipped with three separate sample points for taking top, middle and bottom samples. These three sampling lines join close to grade level at a common sampling manifold. Each of these sampling arrangements (one per Crude / CDU Residue Tank) is equipped with a Sample Cooler, to be used only in case the tank inventory is maintained at about 70 oC (storage of CDU Residue). In case residue sample cooling is required, operator should open the sampling valve first, before allowing service water to flow progressively to the cooler. This procedure is required to avoid plugging the sample connection and cooler with high pour-point material. Any product should always be sampled at a temperature above its pour point, which, for CDU residue, is expected to be above 50 oC. A flushing oil connection is provided upstream the sample cooler to flush after completion of the sampling operation, and help to unblock in case high-pour point material would have plugged the sampling manifold. 12.2



ON-LINE ANALYSERS The Automatic Crude Sampling Package A-6003 is provided with an online BS&W analyser.
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13.1



DISTRIBUTED CONTROL SYSTEM (DCS)
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Refer to hereto attached:    13.2



8474L-000-JSS-1511-001: Distributed Control System Technical Specification 8474L-000-JSD-1510-001: Design and Engineering Information for Control and Instrumentation 8474L-000-DW-1512-001: Control Systems Interconnection Diagram.



INSTRUMENTED PROTECTIVE SYSTEM (IPS) AND SAFEGUARDING SYSTEMS Refer to hereto attached:   



13.3



8474L-000-JSS-1515-001: Emergency Shutdown Systems Standard 8474L-000-JSD-1510-001: Design and Engineering Information for Control and Instrumentation 8474L-000-DW-1512-001: Control Systems Interconnection Diagram.



CONTROL CENTRE Refer to hereto attached:  



13.4



8474L-000-JSD-1510-001: Design and Engineering Information for Control and Instrumentation 8474L-000-DW-1512-001: Control Systems Interconnection Diagram.



OTHER SPECIFICATIONS The following Specifications refer to Control and Monitoring Systems provided for Off-sites facilities:   
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8474L-000-JSS-1515-007: MOV Control System Specification 8474L-000-JSS-1516-001: Tang Gauging System 8474L-000-JSS-1518-007: Oil Movements and Storage Control System.
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DRAWINGS



14.1



PLOT PLANS  



14.2



Refinery Plot Plan Unit Plot Plan Unit 60/55/82 Crude & SPM Flushing Oil Tankage Area



PROCESS FLOW DIAGRAMS AND MATERIAL SELECTION DIAGRAMS    



14.3



8474L-000-DW-0051-002 8474L-060-DW-0051-001
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8474L-060-PFD-0010-001 8474L-060-PFD-0010-002 8474L-060-MSD-0011-001 8474L-060-MSD-0011-002



Crude/CDU Residue Tanks Oily Water Treatment Crude/CDU Residue Tanks Oily Water Treatment



PIPING AND INSTRUMENTATION DIAGRAMS                                    



8474L-060-PID-0021-002 8474L-060-PID-0021-003 8474L-060-PID-0021-004 8474L-060-PID-0021-005 8474L-060-PID-0021-006 8474L-060-PID-0021-007 8474L-060-PID-0021-008 8474L-060-PID-0021-009 8474L-060-PID-0021-010 8474L-060-PID-0021-011 8474L-060-PID-0021-013 8474L-060-PID-0021-014 8474L-060-PID-0021-015 8474L-060-PID-0021-031 8474L-060-PID-0021-032 8474L-060-PID-0021-034 8474L-060-PID-0021-035 8474L-060-PID-0021-036 8474L-060-PID-0021-037 8474L-060-PID-0021-038 8474L-060-PID-0021-051 8474L-060-PID-0021-052 8474L-060-PID-0021-055 8474L-060-PID-0031-001 8474L-060-PID-0031-002 8474L-060-PID-0031-003 8474L-060-PID-0031-004 8474L-060-PID-0031-005 8474L-060-PID-0031-006 8474L-060-PID-0031-011 8474L-060-PID-0031-021 8474L-060-PID-1931-501 8474L-060-PID-1931-510 8474L-060-PID-1931-511 8474L-060-PID-1931-512 8474L-060-PID-1931-513



8474L-060-ML-001-0



Process Interconnecting Lines – Main Pipe Way Crude/CDU Residue Tanks Process Interconnecting Lines – Pipe Way to Tankage Process Interconnecting Lines – Main Pipe Way Crude/CDU Residue Tanks Process Interconnecting Lines – Pipe Way to Tankage Crude/CDU Residue Tanks Process Interconnecting Lines – Pipe Way to Tankage Main Pipe Way & Pump Station No1 Process Interconnecting Lines – Main Pipe Way Oily Water Treatment Oily Water Treatment Main Pipe Way & Pump Station No1 Details of instruments on equipments and lines Details of instruments on equipments and lines OMS Instrumentation Detail Typical LV Motor (Tank Mixer) Typical Motor (DCS/OMS Control & ESD Action) Typical for MOV – Instrumentation Details Typical LV Motor (DCS/OMS Control) Details of Pump Auxiliary Details of Pump Auxiliary List of Sampling Connections LP Condensate Collection Drum Steam and Condensate System Distribution Plant, Instrument Air and Nitrogen System Distribution Flushing Oil and Water System Distribution Oil Mist Lubrication System Distribution Steam Tracing and Condensate Return Manifold Details of instruments on equipments and lines Details of Pump Auxiliary Fire-fighting Water Distribution Diagram Water Spray System Controls Water Spray System TK-6001A & B Water Spray System TK-6001C & D Water Spray System TK-6001E & F
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 8474L-060-PID-1931-521  8474L-060-PID-1931-522  8474L-060-PID-1931-523 14.4
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Foam System TK-6001A & B Foam System TK-6001C & D Foam System TK-6001E & F



OTHER DRAWINGS



 8474L-060-DW-1652-105  8474L-060-DW-1900-002  8474L-600-DW-1452-001 through 012
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Electrical single line diagram Fire Protection and Safety Equipment Layout Underground Sewer Network (Civil Installation Works Drawings)
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ATTACHMENTS



DOCUMENT NUMBER 8474L-060-CN-0008-001 8474L-060-CN-0003-001 8474L-060-DW-1514-201 8474L-600-NM-1511-001 8474L-500-A5015-1518-007-106



DOCUMENT NUMBER 8474L-060-A3409-1564-004-001 847L-600-A0102-0270-001-002 8474L-600-A5016-0270-001-001
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DESCRIPTION Crude tank farm – Control and Shutdown Philosophy Utility Consumption Cause and Effect Charts Instrument I/O List Operation and Maintenance Manual of the OMS system PACKAGE UNITS DESCRIPTION Functional Description of Automatic Crude Sampling system A-6003 Process Flow Diagram for Oil Recovery System (TK-6002, TK-6004) Oil Skimmer – Operating and Maintenance Manual
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