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FOREWORD



Paradip Refinery, a grass root Refinery (PDRP) is under construction at a budgeted cost Rs. 29777/- crores at Paradip (Orissa). Different Units of this refinery is slated for commissioning from the year 2012 onwards in phase manner. The Refinery has been designed for processing 15 MMTPA of HS Imported Crude Oil with the Process Units like AVU, NHT,CCRU, VGO-HDT,DHDT, Indmax-FCC, DCU, Alkylation Unit, Butamer, Sulphuric Acid Regeneration Unit, SRU, SWS etc. The offsite facilities comprising of Crude & finished products handling including LPG shall be operated by BOOT (Build-own-operate-transfer) Contractor basis for a period of 15 yrs from the date of mechanical completion. The role of Refinery would primarily be to oversee and monitor smooth operation of the facilities by BOOT operator. Besides these, Refinery will be also involved in planning of Crude/product receipt & dispatch, checking quality /quantity of POL products, oil accounting and checking of documents pertaining to statutory and safety requirements to be fulfilled by BOOT operator. This Crude oil operation Manual covers, by and large, the various aspects of crude oil handling operation relating to crude oil unloading from SBM / Jetty, receipt, storage, water draining, slop handling, crude oil blending, inter tank transfer, pumping feed to AVU and oil accounting. Due to non-availability of sufficient information on certain crude oil facilities at this point of project stage, all details could not be incorporated. However, it is understood that this draft manual would prove to be very helpful in understanding various operations of crude oil operating.



Subrata Bhattacharyya Dy. General Manager Core Group (Process-Project )
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CHAPTER – 1 INTRODUCTION 1.0



INTRODUCTION



Petroleum (Crude oil) is a Latin word meaning rock oil (Greek: petra (rock) + Latin: oleum (oil). Crude oil is a naturally occurring, flammable liquid consisting of a complex mixture of hydrocarbons of various molecular weights and other liquid organic compounds, that are found in geologic formations beneath the Earth's surface. The common hydrocarbons being alkanes (linear or branched), cycloalkanes, aromatic hydrocarbons, or more complicated chemicals like asphaltenes. Each petroleum variety has a unique mix of molecules, which define its physical and chemical properties, like color and viscosity. Crude oil is initially processed in the Atmospheric & Vaccum Unit (AVU) of the Refineries to separate various fractions like LPG, Naphtha, SKO, ATF, Gasoil cuts, Residue on the basis of boiling point. Further processing/treating of these AVU fractions in secondary processing units / treating units gives large number of consumer products & industrial products like LPG, petrol, ATF/kerosene, diesel, Fuel oil, sulphur, bitumen, coke, waxes, lube products, petrochemical products, chemical reagents etc. Crude Import & Unloading: Crude oil is imported for the Paradip refinery by marine tankers. Normally, the crude oil is unloaded from Very Large Crude Carriers (VLCC), via an existing Single Point Mooring (SPM), 48”Ø submarine pipeline and onshore pipeline, into crude oil storage tanks located within the refinery complex. Second SPM (SPM-2) is also under construction. However, crude oil can also imported from smaller vessels/ tankers moored at South oil jetty of Paradip port into refinery crude oil tanks via 38”Ø crude oil pipelines. This flexibility is provided to cater for periods when the SPM cannot be used during unfavourable weather and also for the import of opportunity crude oils. Sufficient tie-ins are provided to allow crude oil to be transferred to all tanks from both the SPM and southern jetty import locations. Crude oil Storage: The Crude Oil Tank farm at Paradip Refinery comprises 11 Crude storage tanks of Nominal capacity 60,000 KL each (Net capacity being 50,000 KL), designated as 205-TK-001 to TK-011. All the Crude tanks & associated handling facilities are constructed by M/s IOT under Build-Own-Operate- Transfer (BOOT) basis. Crude oil pumping to AVU: Five Nos. Of Crude oil charge Pumps (201-P001A/B/C/D/E) are provided for blending and feeding to AVU. Inter tank transfer: Two Nos. Of pumps (201-P-002A/B) are provided for for the following.  Inter-tank transfer between the refinery crude tanks for transferring material from one crude tank to another crude tank in the Refinery. Crude Oil Operating Manual
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Inter-tank transfer from refinery crude tanks to PHBCPL crude tanks. Tank circulation/mixing using jet mixers.



PFD of Crude tank farm & PH is given below for reference.
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CHAPTER – 2 CRUDE OIL TANK FARM 2.0 Crude Oil Tanks Eleven number of Crude Oil tanks (201-T-001 toT-011) are provided in the Refinery to store crude oil unloaded from either VLCC at SPM or other smaller tankers from south jetty. To facilate storage & pumping of high viscous crudes like Maya, nine number of tanks viz 201-TK-001 to 201-TK-008 are provided with MP steam coil for tank heating. The basis for number crude storage tanks is based on the following evaluation:  



Crude Storage is based on 1 VLCC capacity each of 3,20,000 m³. This gives a total of 7 tanks each of effective capacity of 50,000 m³ to cater to 1 VLCC capacity. 4 tanks are considered for feeding, blending and dewatering etc.



The crude tankage configuration of 11 tanks each of 50,000 m³ effective capacity will give an overall storage of 10 days crude. Brief Data of the tanks



Construction Code



API 650,11th Edition with latest addendum



Diameter Height Roof type Max Filling Height (Hydro Test)



79.0 meter (Internal Dia) 13.61 meter Double Deck Floating Roof 12.750 meter



Safe Filling height Inaccurate Zone



12.038 meter to 12.310 meter (Different Tanks) 1.50 meter to 2.30 meter



Nominal Capacity Net Capacity / Pumpable



60,000 m3 50,000 m3



Maximum Filling Rate Maximum withdrawal Rate



12,000 m3/hr 2,021 m3/hr



Details of Shell Appurtenances for each tank Nozzle Description Shell Manhole -I Shell Manhole -II Crude Inlet Nozzle Crude outlet Nozzle Crude outlet to stripper pump Jet Mixer Inlet Crude Oil Operating Manual



No’s per tank 2 1 1 1 1 1



Size (NB)-inch 24 30 42 36 28 16
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Height (inch) 200 250 375 350 300 250 Page 7 / 43



Steam Inlet ( Tk-01 to 08) Condensate outlet ( Tk-01 to 08) Water draw-off Roof drain Clean out door Foam connection



3 3 4 3 1 4



4 4 6 8 36 X 48 11



200 200 200 200 200



Details of Roof Appurtenances for each tank Nozzle Description Gauge well pipe with gauge hatch Vacuum bleeder vent Rim vent with relief valve and flame arrester Mounting arrangement for radar level indicator Roof through manhole Comp manhole / hatch Emergency drain with water seal sump Mounting arrangement for temp measuring instrument



No’s per tank 1 6 4 2 1 6 2



Size(NB)-inch 8 10 4 8 30 24 6 30



2.1 Crude Oil Tank Heating The need to store high viscous crude oil means that heating facilities are provided in 8 of the crude tanks (201-T-001 to 008), including tank suction heaters, to facilitate pumpability. For ease of identification and operation, specific tanks will also be used for the storage of high tan crudes. MP steam after de superheating by BFW in De Super heater 201-DS-001 is used for heating crude in tank. BFW injection is controlled by a temperature control valve TV0020. Heating coils consisting of 4nos of 80mm thick steam lines connecting with 150mm header are provided in each tank ( Tk-001 to Tk-008). 4nos of 80mm thick condensate outlet line connected with 100mm header is also provided to drain condensate from each tank. Heating coil design pressure is 18 kg/cm2 and design temperature is 3500c.



2.2 Water Draining from crude tanks Water carried in the crude needs to be drained off. The water is drained off from the crude tanks, from dedicated water draw off nozzles, at a maximum rate of 100 m³/h and is collected in an underground crude water drain collection sump (203-V-002). 203-V-002 consists of two chambers (water chamber & oil chamber) separated by a weir to facilitate oil overflow to oil chamber. Vertical pumps 203-P-24A/B (capacity 60 m3/hr, head 44.5 m) are provided on 203-V-002 to pump out oil from oil chamber and oil water from water rich chamber. Provision exists to enable vertical pumps to take suction either from water chamber or oil chamber. Oily water from water chamber to be pump out to Tilted Plate Interceptor Crude Oil Operating Manual
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(TPI) of ETP, while oil from oil chamber to be pumped out either to crude tanks or heavy dry slop tank via melting pit discharge manifold. 2.3 Tank Inlet manifold of crude oil tanks: The following headers terminate at the intlet manifold (42”Ø). 1. Crude receving header ex SPM / Jetty (48”Ø). Auto sampler is provided in this header for online density and temperature indication. 2. Inter tank transfer / circulation line (20”Ø) with electrical heat tracing & insulation 3. Wet slop header (8”Ø) 4. Light dry slop header(6”Ø) 5. Heavy dry slop header(6”Ø) 6. Skimmed oil from TPI of ETP(3”Ø) 7. Recovered oil from melting pit. (6”Ø) with electrical heat tracing & insulation 8. Start-up recycle from AVU. (18”Ø) Provison for jet cirulation (16”Ø) of the exists from the same inter tank transfer line. Inlet manifold. MOVs are provided in crude receiving line, intertank transfer, jet circulation line for ease of operation. ROV is provided as a tank body valve in the inlet header for the pupose of safety interlock actuations. 2.4 Tank Outlet (pumpout) manifold of crude oil tanks: Three pump suction headers emanate from the tank oulet manifold. 1. Suction header-1 (36”Ø) 2. Suction header-2 (36”Ø) 3. Suction header-3 (32”Ø) All the above suction header including manifold header are provided with electrical heat tracing (with temperature cut-in & cut-off facility) & insulation to maintain 40 deg C for May crude pumping. Suction header-1 / 2 are connnected to crude charge pumps 201-P-01A/B/C/D/E, while suction header-3 is connected to inter tanks transfer pumps 201-P-02A/B. MOVs are provided in all the suction headers at tank outlet manifold. The tank body valve in the ouletlet manifold header is a ROV for safety interlock purpose. 2.5 Crude charge pumps Five number of crude charge pumps 201-P-01A/B/C/D/E are provided for supplying crude oil to AVU. Each crude charge with rated capacity 807 m3/hr and head 397 meters are to be run at 40% duty only for reliability of feed supply that is three pumps are to be run for 100% AVU feeding. Basket filers are provided the suction line of the pumps.
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Provision exists to simultanesously pump two or three types of crudes to AVU. 2.6 Inter tank Crude tranfer pumps Two number of inter-tank crude transfer pumps 201-P-02A/B (capacity 900 m3/hr, head 85 meter) are provided for the the following purposes.  For transfering crude oil from one tank to other crude tank.  Tank jet-mixing / circulation.  For transfering crude oil from refinery tanks to PHBCPL tanks. Pump suction header, suction lines, discharge lines are provided with electrical heat tracing and insulation. MOVs are provided at the pumps suctions and pump discharge. Min flow recycle is provided for pump safety. Crude charge pumps being HT pumps, their motors are provided with RTD temperature sensors as 2 nos for Bearing and 3 Nos for winding for additional safety.



Capacity m3 807 900



Pump No 201-P-001A/B/C/D/E 201 -P-002A/B



Pressure m3/hr 35.98 7.14



There are two nos of basket filter provided at the suction of each crude charge pump 201-P-001-A/B/C/D/E. One basket filter is provided at the suction of each inter tank transfer pump 201-P-002A/B.



BASKET FILTER 201-GN-001 A/B/C/D/E/F/G/H/J/K 201-GN-003 A/B



ID



Height



Design Pressure



mm



mm



kg/cm2



734 832



2615 2700



3.5 3.5



Design Temp 0



Diff Pr



C



kg/cm2



65 65



0.1 0.1



2.7 ESD FOR CRUDE TANK OPERATION TAG



DESCRIPTION



ACTION TRIP PUMP P-001-A AT LOW LOW SUCTION PRESSURE



PZALL001



LOW LOW SUCTION PRESSURE AT P-001A



PZALL002



LOW LOW SUCTION PRESSURE AT P-001B



TRIP PUMP P-001-B AT LOW LOW SUCTION PRESSURE



PZALL003



LOW LOW SUCTION PRESSURE AT P-001C



TRIP PUMP P-001-C AT LOW LOW SUCTION PRESSURE



PZALL004



LOW LOW SUCTION PRESSURE AT P-001D



TRIP PUMP P-001-D AT LOW LOW SUCTION PRESSURE
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TRIP PUMP P-001-E AT LOW LOW SUCTION PRESSURE



PZALL005



LOW LOW SUCTION PRESSURE AT P-001E



LZAHH0002A/B/C



VARIATION IN LEVEL POSITION OUTSIDE MOV ( XZV-0001 ) AT CRUDE SPECIFIED RANGE DUE TO ROOF TILT IN TK- 001 INLET LINE WILL CLOSE



LZAHH0005A/B/C



VARIATION IN LEVEL POSITION OUTSIDE MOV ( XZV-0002 ) AT CRUDE SPECIFIED RANGE DUE TO ROOF TILT IN TK-002 INLET LINE WILL CLOSE



LZAHH0008A/B/C



VARIATION IN LEVEL POSITION OUTSIDE MOV ( XZV-0003 ) AT CRUDE SPECIFIED RANGE DUE TO ROOF TILT IN TK-003 INLET LINE WILL CLOSE



LZAHH0011A/B/C



VARIATION IN LEVEL POSITION OUTSIDE MOV ( XZV-0004 ) AT CRUDE SPECIFIED RANGE DUE TO ROOF TILT IN TK-004 INLET LINE WILL CLOSE



LZAHH0014A/B/C



VARIATION IN LEVEL POSITION OUTSIDE MOV ( XZV-0005 ) AT CRUDE SPECIFIED RANGE DUE TO ROOF TILT IN TK-005 INLET LINE WILL CLOSE



LZAHH0017A/B/C



VARIATION IN LEVEL POSITION OUTSIDE MOV ( XZV-0006 ) AT CRUDE SPECIFIED RANGE DUE TO ROOF TILT IN TK-006 INLET LINE WILL CLOSE



LZAHH0020A/B/C



VARIATION IN LEVEL POSITION OUTSIDE MOV ( XZV-0007 ) AT CRUDE SPECIFIED RANGE DUE TO ROOF TILT IN TK-007 INLET LINE WILL CLOSE



LZAHH0023A/B/C



VARIATION IN LEVEL POSITION OUTSIDE MOV ( XZV-0008 ) AT CRUDE SPECIFIED RANGE DUE TO ROOF TILT IN TK-008 INLET LINE WILL CLOSE



LZAHH0026A/B/C



VARIATION IN LEVEL POSITION OUTSIDE MOV ( XZV-0009 ) AT CRUDE SPECIFIED RANGE DUE TO ROOF TILT IN TK-009 INLET LINE WILL CLOSE



LZAHH0090A/B/C



VARIATION IN LEVEL POSITION OUTSIDE MOV ( XZV-0010 ) AT CRUDE SPECIFIED RANGE DUE TO ROOF TILT IN TK-010 INLET LINE WILL CLOSE



LZAHH0032A/B/C



VARIATION IN LEVEL POSITION OUTSIDE MOV ( XZV-0011 ) AT CRUDE SPECIFIED RANGE DUE TO ROOF TILT IN TK-011 INLET LINE WILL CLOSE



2.8 MOVs LIST: List of MOVs at crude Tanks is given below. TANK NO



CRUDE TANK INLET LINE



CRUDE RECV LINE



TK TO TK TRANSFER LINE



CIRCULATI ON LINE



STRIPPING PUMP SUCTION



BOOSTER PUMP SUCTION-I



BOOSTER PUMP SUCTION-II



T-001 T-002 T-003 T-004 T-005 T-006 T-007 T-008 T-009 T-010 T-011



MOV-0001 MOV-0010 MOV-0019 MOV-0028 MOV-0037 MOV-0046 MOV-0055 MOV-0064 MOV-0073 MOV-0082 MOV-0091



MOV-0002 MOV-0011 MOV-0020 MOV-0029 MOV-0038 MOV-0047 MOV-0056 MOV-0065 MOV-0074 MOV-0083 MOV-0092



MOV-0003 MOV-0012 MOV-0021 MOV-0030 MOV-0039 MOV-0048 MOV-0057 MOV-0066 MOV-0075 MOV-0084 MOV-0093



MOV-0004 MOV-0013 MOV-0022 MOV-0031 MOV-0040 MOV-0049 MOV-0058 MOV-0067 MOV-0076 MOV-0085 MOV-0094



MOV-0005 MOV-0014 MOV-0023 MOV-0032 MOV-0041 MOV-0050 MOV-0059 MOV-0068 MOV-0077 MOV-0086 MOV-0095



MOV-0008 MOV-0016 MOV-0024 MOV-0034 MOV-0043 MOV-0052 MOV-0061 MOV-0070 MOV-0079 MOV-0088 MOV-0097



MOV-0007 MOV-0017 MOV-0025 MOV-0035 MOV-0044 MOV-0053 MOV-0062 MOV-0071 MOV-0080 MOV-0089 MOV-0098



Crude Oil Operating Manual



Paradip Refinery



Page 11 / 43



List of MOVs at crude charge Pumps is given below. LINE DESCRIPTION



MOV No



SUCTION -I OF PUMP P-001A SUCTION -II OF PUMP P-001A SUCTION -I OF PUMP P-001B SUCTION -II OF PUMP P-001B SUCTION -I OF PUMP P-001C SUCTION -II OF PUMP P-001C SUCTION -I OF PUMP P-001D SUCTION -II OF PUMP P-001D SUCTION -I OF PUMP P-001E SUCTION -II OF PUMP P-001E BETWEEN T-009 & T-O10 ON SUCTION-I BETWEEN T-009 & T-O10 ON SUCTION-II



MOV-0164 MOV-0165 MOV-0171 MOV-0172 MOV-0178 MOV-0179 MOV-0185 MOV-0186 MOV-0195 MOV-0196 MOV-0006 & MOV-0024 MOV-0015 & MOV-0033
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CHAPTER – 3 CRUDE OIL UNLOADING FROM SPM AND SOUTH JETTY 3.0 Introduction on SPM: Single Point Mooring (SPM) or Single Buoy Mooring (SBM) is a fixed floating buoy with crude oil unloading facilities comprising of floating hoses, product distribution unit, sub-marine hoses terminating at PLEM (Pipeline End Manifold). The PLEM connects submarine hoses and submarine pipeline. The other end of the submarine pipeline is connected to the onshore pipeline which in turn is connected to all Refinery crude oil tanks. At SPM-1 of Paradip, Tankers upto 3,20,000 DWT maximum can be berthed. The SPM-1is connected to the shore tanks by means of 48” dia X 0.811” W.T, API–5LX– 65 pipe. The total length of pipeline - 48”Ø submarine pipeline length of 19.244 Kms and 48”Ø on-shore pipeline length of 0.5 Kms from land fall point to Station Inlet MOV. DATA OF THE SPM-BUOY AND ASSOCIATED FACILITIES Buoy Position Latitude Longitude UTM Co-ordinates Water depth at SPM Location Type of Buoy Floating hose strings Port string / Starboard string Length 16” Wafer type butterfly valve –lever operated 16” Short spool Cam lock coupling. Mooring Hawser (ropes)-14” twin grommet type nylon ropes with antichafing chain



Ref. NHO Chart No. Chart No. 352 20o 04’42.04” 86o 41’31.72” 2220000.27 m (N) / 467817.77 m (E) 30.5 m (below chart datum) CALM Type (Caterenary Anchor Leg Mooring) Two Nos. Port string -952 ft / Starboard string-912 ft 1 no. (150#) - in each string 1 no. (150#) - in each string 2 Nos.



TANKER CHARACTERISTICS FOR BERTHING AT SPM Maximum Size Minimum Size LOA Beam Depth Draft (Laden) Draft (Light) Flow rate Tanker manifold working pressure
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320 000 DWT 80 000 DWT 370 m 60 m 32.5 m 23 m 6.3 m 12,000 m3 /hr (max) 11.5 kg/cm2
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ENVIRONMENTAL CONDITIONS Water Depth: The water depth at SPM location is approximately 30.5 m at Chart Datum. Tidal Level (above chart datum) Highest High Water 3.50 m Mean High Water Spring (MHWS) 2.58 m Mean High Water Neap (MHWN) 2.02 m Mean Sea Level (MSL) 1.66 m Mean Low Water Neap (MLWN) 1.32 m Mean Low Water Spring (MLWS) 0.71 m Minimum Observed Tide 0.09 m Weather Condition with Tanker Moored Maximum wave height Significant wave height Significant period Spectrum Pierson – One Hour Sustained Wind Velocity Maximum Current Velocity



Weather Conditions without Tanker Moored Sign. Wave Height Significant Period Spectrum Pierson – One Hour Sustained Wind Velocity Max Current Velocity PRODUCT DATA Type of Product Maximum Throughput Specific Gravity Pour Point Kinematic @ 10 0C (cst) viscosity @ 37.8 0 C (cst) @ 50 0 C (cst)



5.0 m 2.7 m 7.0 sec Moskowitz 72.0 Km/hr 1.2 m/sec



8.3 m 1.5 s Moskowitz 118.9 Knots (220 km/hr) 1.12 m/s



High sulphur Crude Oil 12000 m3/hr 0.90 -54 0 C to -34.40 C Up to 25.0 cst 11.35 cst to 9.44 cst Up to 6.63 cst



3.1 Description of SPM-1 of Paradip. The SPM system mainly consists of the following. 1. Buoy 2. Product distribution unit (PDU) 3. Anchoring 4. Mooring Equipment 5. PLEM 6. Submarine Hoses 7. Floating Hoses 8. Navigation Aids Crude Oil Operating Manual
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9. Corrosion Protection 10. Spill Management System



 Buoy Make



Dimension Shell outer Dia Height Weight Buoy mean draft



Single Buoy Mooring INC 5, Route De Frigbourg, P.O. Box 152 CH–1723, Marty 1, Switzerland. : : : :



11 m 5.2 m 267.33 T 3.796 m



The buoy hull is a circular, all welded steel structure, subdivided into six main watertight compartments located around a cylindrical watertight central chamber. Low density foam is filled in three compartments as a margin for buoyancy. Two compartments are access compartments and access is through dogged hatches on the main deck. One compartment is equipped to act as storage / machinery compartment.  Product distribution unit (PDU) The product distribution unit (PDU) consists of two sections. The inner fixed part bolted to the buoy deck and connected to the fixed piping in central chamber. The outer rotating part, which is free to rotate with arm assemblies. To allow rotation, it utilizes a 1270 mm dia double row tapered roller bearing at the interface between rotating and stationary part.
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Rotating Assembly: The rotating assembly consists of the outer portion of the product distribution unit (PDU), the mooring arm, the balance arm, the piping arm and antifouling guard assembly. The outboard ends of the three arms are supported by heavy-duty steel wheels, running on a rail track at outer periphery of the hull and fitted with cylindrical roller bearings in sealed lubrication cavities  Anchoring System The buoy body is anchored to the sea bed by six numbers stud less offshore mooring chains with 4.8” dia and 27 m from top and 4” dia and 311 m length upto bottom in continuous lengths of 338 meters. These chains are secured to the buoy body by chain stoppers arranged radially around the buoy, and to the sea bed through 60 inch dia. anchor piles of length 24 mtrs.  Mooring System In Single Point Mooring (SPM) system, the tanker is moored at its bow to the floating buoy with mooring equipment to facilitate tanker to swing around freely and take up the lease resistance position with respect to the external forces. One end of the mooring equipment is permanently connected to the buoy and other end floats in water when not connected to the tanker. The mooring equipment essentially comprises of : a. Mooring ropes 2 Nos. 14” self-floating braided/plaited endless grommet type nylon ropes having bell mouth thimbles and special grade shackles at each end are provided in the system. Each mooring rope is connected with anti-chaffing chain at one end with support buoy and the rope is having hawser floats to make the rope float. The length of the rope is 160 feet and minimum break-load is 267 tons. b. Anti-chafing chain One end of the mooring rope is connected to the floating buoy and the other end is connected with the antichafing chain. The antichafing chain passes through the fair leads of the tanker and secured to the tanker. The antichafing chain has breaking load of 438 tons and ensures safe mooring of tanker, under worst weather conditions when severe rubbing/ sliding of the chain takes place. c. Support Buoy This is attached to the anti-chafing chain at the mooring rope end. It supports the antichafing chain, which weighs about 600 kgs (each) and keeps it floating in water when there is no tanker moored, the mooring ropes/ anti-chafing chains and support buoys are dropped into the sea and the support buoys support the anti-chafing chain and mooring ropes from sinking. These support buoys are made up of special close cell, low density, low water absorbent polyurethane and have special cover of synthetic material for shock absorption under hostile sea conditions. It has minimum buoyancy of 2170 Kgs and approximately 2 M in length and 1.5 M in diameter. At both ends, metallic eyelids are provided to fix chain and shackle. Crude Oil Operating Manual
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d. Messenger Ropes The messenger rope is used to pick up the mooring equipments from sea when the tanker approaches SBM. It is a 10” circumference, 220M long rope 8 strand braided construction, polypropylene rope provided with 2 feet soft eye spliced at each end. It’s breaking strength is 72,000 Kg.  Pipeline End Manifold (PLEM) This serves as an interface between the mooring system and the submarine pipeline. It consists of a 48” diameter pipe with two 24” diameter branches. The 48” diameter PLEM is connected through 48”-300 ANSI Ball Valve with the 48” diameter 19.25 Km long sea bed pipeline at one end and the other end is connected through two Nos. 24”300 ANSI Ball Valves to Catenery Anchor Leg Mooring Terminal (CALM) buoy through two strings of 24” diameter submarine hoses through. The valves are fitted with hydraulic control unit for remote operation from the buoy compartment but are also capable of local manual operation by Divers. From the two 24” ball valves, the line reduces to 20”diameter before connecting to the under buoy hoses. FLEXIBLE HOSE SYSTEM The floating hoses carry the crude from the berthed tanker manifold and the product circuit pipe work mounted on the turn table. The transfer of crude takes place through two different hose strings designated as SUBMARINE HOSES: Double Carcass and FLOATING HOSES: Single Carcass.  Submarine Hoses The fluid transfer from seabed PLEM to the CALM buoy centre well piping consists of a string of double carcass, submarine hoses which are electrically discontinuous. The hoses are having the following features.: No of strings Configuration Size Special feature



: : : :



2 CHINESE LANTERN 2 x 20” Leak detection system



The composition of each hose strings are as follows: 1 x 20” x 40 ft 1 x 20” x 40 ft 1 x 20” x 35 ft



Reinforced at one end submarine hose 1 End Float at lower end. Standard submarine hose, with location • 3 body floats on one hose collars. • 4 on body floats on hose carrying umbilical Reinforced at one end submarine hose 1End Float at lower end. 1 body float



 Floating Hoses The fluid transfer from the rotating part piping to the tanker inlet manifold consists of 2 floating hoses lines. All hoses are of single carcass type hoses. Crude Oil Operating Manual
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The hoses lines are equipped with winker lights, which incorporate a sun switch and adjustment means of the flash repetition rate. Floating Hose String composition is as follows (from Buoy side to Tanker side) Floating Hose from SPM end Line 1 Inner Ring Line 2 Outer Ring 1 1 18 18 1 1 3 4 1 1



Size 24” x 40 ft 24” x 40 ft 24” x 16” 16” x 40 ft 16” x 30 ft



Description Fully reinforced, Half float hose Standard floating hoses Floating reducer (1.7 m length) Tail hoses Tanker rail hose



Accessories 2 sets of Standard end fittings like valve, light blind flange, snubbing chain. 2 sets of winker lights c/w batteries  Navigational Aid Winker light, fog horn, radar reflector  Corrosion Protection The underwater hull of the buoy is cathodically protected against corrosion by means of sacrificial anodes.  Spill Management System SPM is equipped with spill management system / Telemetry system for close monitoring of critical operational parameters. The system consists of following systems: a. Cargo flow / Pressure monitoring b. PDU leak detection c. Mooring hawser load monitoring. d. Shore – SPM – Ship Telemetry e. PLUM Valve remote actuation. OFFSHORE AND ONSHORE PIPELINE Both offshore and onshore pipelines are of 48” OD x 20. 6 mm W.T. API 5LX -65 Grade pipes and provided with 120 mm concrete coating.



3.2 Multi-Agencies Involvement in Tanker Operation: Different agencies like PPT, Customs, Shipping agents, surveyors, Tanker Master /chief officer are involved in addition to PHCPL officer, Refinery officers for Tanker unloading operation. The following is the brief description of their roles.



Paradip Port Trust (PPT) role: a) Providing Pilots: PPT / IOCL hired Pilot for the following activies.  To bring the tanker from outer anchorage to SPM location  To moor the tanker at SPM Crude Oil Operating Manual
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To stay on tanker for giving instructions to pull back vessel and to meet any exigencies viz., de-mooring of tanker in case of bad weather, pollution control in case of leakage of crude oil etc.  To de-moor the vessel after completion of discharge  To cast off the vessel up to the outer anchorage b) Arranging transportation for :  IOCL Boarding Officer, Surveyor & Shipping Agent’s representatives to attend the tanker during discharge operation .  Tanker crew for shifting of medical aid /provisions etc.  Transporting fresh water as per the requirement of tanker. c) Providing reliable communication between control rooms of PPT, IOCL and tanker and conveys the correct ETA / cast off time to IOCL control d) Monitoring the discharge operation by having continuous contact with tanker and IOCL Control



Customs Authorities role: Imported crude oil received in the Refinery tanks involves customs duty. Cargo assessment of Tanker before and after unloading operation as well as assessing Receiving tanks dips before & after receiving operation is witnessed by Customs authorities.  Approximate Customy duty is to be paid prior to unloading of tanker at SPM based on expected quanity of unloading from tanker at destination port.  Custom officers are to be taken along for witnessing the cargo assessment.  Reconciliation of customs duty based on actual quantity of unloading. Shipping Agents role: 1. Booking of Pilot memo with PPT. 2. Port formalities for bringing the vessel to Jetty and to clear the vessel form Paradip Port 3. Custom formalities: To inform customs about the arrival of the vessel, to complete the custom formalities to bring the vessel to Jetty and to cast off the vessel from Paradip after the discharge operation. 4. Conversion of tankers 5. To arrange for conversion of tankers from Foreign to Coastal and vice-versa. 6. To arrange fresh water through PPT as per the requirement of tanker. 7. To arrange medical aid/provisions etc. for the tanker personnel. 8. Submission of Import General Manifest (IGM) to Custom authorities, Format-I for payment of wharfage to PPT.



Surveyors role: a) On Tankers  Assessment of Crude Oil/ Water brought by tanker.  Collection of representative samples from all the tanks on board the tanker in order to measure the Density / BS&W of crude oil in the laboratory at Paradip.  Continuous monitoring of discharge operation.  Inspection of all tanks including slop tank on the tanker after completion of discharge, issue of empty certificate etc. b) Shore Tanks Crude Oil Operating Manual
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Initial dipping of nominated tank for receipt of crude along with the Customs representative & Surveyor Monitoring crude receipt in shore tanks during discharge operation and ensuring that the quantity discharged from tanker and received in shore tanks tallies by taking physical dips at regular intervals. Final dipping of shore tanks after proper settlement to assess the quantity of crude and water received in shore tanks.



Tanker (Master / Chief Officer) role: o To convey information on discharge manifold size and requirement of reducer, if any, to IOCL Control room. o Assisting the Pilot in tanker mooring and de-mooring operations. o To furnish the following documents to IOCL Boarding Officer. o Bill of Lading o Quality Certificate and Load port samples o Other documents as detailed later under post berthing operations o Providing winch/crane for connecting flexible hose strings to tanker manifold. o Assessment of crude oil/water on board the tankers in tiptop condition to meet any eventuality. o Convey crude oil quantity discharged at regular intervals to IOCL Boarding Officer to verify with shore receipt quantity. o Inform IOCL Boarding Officer in case pumping is discontinued due to any problem on tanker. o To keep constant contact with IOCL and PPT Control Room during tanker discharge operation o To make arrangement for round the clock close watch on SPM during discharge operation. o To follow the Pilot instructions and coordinate with Surveyor, shipping Agents and IOCL Boarding Officer for smooth operation of tanker. o To follow the Port Rules and regulation strictly. o To convey exact time of starting and stopping of discharge operation PHCPL Officers role:  Coordinate with PPT, Customs, surveyor, shipping agent for various activities related for Tanker mooring, reaching SPM/tanker.  Acts as Boarding officers for cargo assessment at tanker & offshore tanks, continuous monitoring of all unloading operations at SPM till cast-off of tanker, communication with Refinery officers / BOOT crude tanks incharge.  Customs payment  Joint dipping of refinery tanks with surveroy, customs, Refinery personnel.  Collection of representative samples from all the tanks on board the tanker in order to measure the Density / BS&W of crude oil in the laboratory at Refinery. Refinery Officers role:  Coordinate with PHCPL officers for status of arrival of tanker.  Advice placement of tanker based on ulllage conditions at Refinery tanks.  Joint dipping of refinery tanks with surveyor, customs, PHCPL officers before and after unloading.  Communication with Boadring officers during unloading.  Oil accounting.  Crude sampling at Refinery end and quality assessment. Crude Oil Operating Manual
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3.3 PROCEDURE FOR CRUDE TANKER UNLOADING OPERATION AT SPM



Unloading of crude tanker is a technical job involving assessment of parcel quantity, safe pumping, receipt in the shore tanks, analysis of crude for quality, assessment of quantity received after allowing for water, B.S.&W etc. It also involves a great amount of co-ordination with various outside agencies like Shipping Agent, Port Trust, Surveyors, Central Excise, Customs, in addition to internal co-ordination with oil accounting, Refinery Co-ordinator, Pipeline co-ordinator etc. This job also involves formalities of documentation/reports in the proper formats at proper time during the sequence of operation of tanker unloading. These documentation/reports should reach the different agencies concerned in time for necessary onward action at their end. PROCEDURE:



1) After getting Expected Time of Arrival (ETA) of Tanker from the agent, clearance for berthing of Tanker is given by Refinery depending upon the ullage availability. 2) This information is conveyed to the Contractor (Shipping Agent) to carry out the formalities for tanker berthing operations. 3) Requisition for pilot for berthing of Tanker is filed by the agent and PHCPL officer through Pilot Memo with PPT for arranging the Pilot in 12 hours advance notice for all Tankers. 4) Payment towards Pilotage fees, Port dues, Mooring dues, Stream dues, Pilot attendance and pull back charges in respect of IOCL Chartered Vessels calling at Paradip are paid by PHCPL Paradip Office as per existing Port Tariff. 5) Payment of Wharfage and Tug hire charges for transportation are paid in advance by PHCPL officer as per existing Port Tariff for all the vessels calling at SPM. 6) Arrange for the Customs to board the Tanker for inward clearance etc through the Shipping Agent. 7) The Surveyor agency engaged by IOCL, Paradip on contract basis keep them present round the clock on boarded Tankers and at shore tanks to jointly assess the cargo quantities under the guidance of PHCPL officer, Paradip. 8) The ILH dues payment to customs and OP cess payment to PPT for IOCL chartered vessels, in consultation with IOCL Shipping Dept., Mumbai wherever required is done by the Shipping Agent under guidance of OM/DMO, Paradip. 9) Arrangement for fresh water for IOCL chartered vessels, if required is done by the Shipping Agent as instructed by OM/DMO, Paradip. 10) Prior to berthing of Tanker at SPM, mooring arrangement, floating hose are kept ready for trouble free berthing by a contractor under the guidance of Boarding Officer nominated by OM / DMO, Paradip. 11) Pilotage of Tanker from outer anchorage and berthing of Tanker to SPM is done by the pilot of PPT. Boarding Officer also keeps watch on the entire berthing operations. On boarding the Tanker along with pilot, Boarding Officer accepts Notice of Readiness (NOR) of vessel for cargo discharge from the Master of the Vessel. 12) Boarding Officer discusses the discharge plan to Tanker along with Master and Chief Officer.
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13) Boarding Officer also collects the documents pertaining to cargo (Format: PHCPL/ SPM/OPN/01). 14) On completion of berthing, Boarding Officer prepares the safety check list (Format: PHCPL/SPM/OPN/02) of Tanker and ensures compliance of safety practices by the Tanker during discharge operation. (Format: PHCPL/SPM/OPN/03). 15) Floating hoses are connected to Tanker manifold by the Contractor under coordination of Boarding Officer with Chief Officer of Tanker. 16) Cargo quantity on board tanker is assessed by the Surveyor on board in presence of Boarding Officer and Tanker officials. (Format: PHCPL/SPM/ OPN/04). 17) On completion of assessment of cargo quantity and hose connection to Tanker's manifold, Boarding Officer seeks clearance about shore Tank's lining-up for receiving cargo, Boarding Officer serves the notice to Master of the Vessel for commencement of cargo discharge by the Tanker. He then communicates the timings and cargo discharge details to Shore Control Room. (Format: PHCPL/SPM/OPN/05). 18) Boarding Officer serves the protest letter for difference in arrival Cargo figures w.r.t B/L and Ship figures at load port and arrival figures, water content and difference in density of cargo observed. These are also communicated to shore Control Room. These figures along with provisional shore receipt figures in our shore tanks are also brought to the notice of Master of Tanker (Format: PHCPL/SPM/ OPN/06).Tanker’s crude oil samples are collected for analysis in lab. 19) Boarding Officer prepares the different timings along with other details before commencement of cargo discharge by the Tanker. (Format: PHCPL/SPM/OPN/07). 20) Boarding Officer ensures uninterrupted VHF communication between ship and shore control room for smooth cargo discharge operation. This is notified to the Master of the Tanker through Format No: PHCPL/SPM/ OPN/02 & O3. 21) Boarding Officer compares figures between ship’s discharge and shore's receipt at regular intervals. 22) Round the clock watch on hoses is kept by contractor on board who connects and disconnects hoses. Boarding Officer coordinates this watch keeping job. 23) One man from the Tanker along with a person from hose connection party is also stationed at the BOW of the tanker to communicate to the ship's officer on duty in cargo control room the position of buoy w.r.t. tanker as long as tanker is moored with buoy. This advice is given to Master of the Tanker by the Boarding Officer through Format No: PHCPL/SPM/OPN/02 & 03. 24) Boarding Officer ensures that no Tugboat carrying agents of customs or ship's personnel is allowed to come alongside tanker in port side. 25) Boarding Officer ensures that no Provision/ Bunkers/ Private Water barges are alongside the Tanker during cargo discharge operation at SPM. 26) Boarding Officer takes sample density from the Tanker and records it in the Format No: PHCPL/SPM/OPN/06. 27) Boarding Officer also observes any oil spill seen in the vicinity of SPM/Tanker and brings to the notice of Master and Pilot on board. 28) On completion of cargo discharge, cargo tanks/holds are again inspected and remaining cargo quantity on board is assessed by Boarding Officer along with Surveyor. Discharged quantity and remaining on board quantity are reflected in ullage sheet (Format 04). 29) Separate Empty Certificate is also prepared by Boarding Officer indicating quantity of cargo remained on board after discharge operation is over. (Format No: PHCPL/SPM/OPN/08). Crude Oil Operating Manual
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30) Boarding Officer also prepares the time sheet (Statement of facts) from the commencement of cargo discharges to cast off of Tanker from SPM. (Format No: PHCPL/SPM/OPN/09). 31) Floating hoses are disconnected, blinded and put back into sea by the contractor available on Board under the supervision of Boarding Officer. 32) Boarding Officer also issues letter to Master to keep IOCL’s interest in mind in case of any discrepancies observed during Tanker operations at SPM, which is not covered, in afore mentioned formats. 33) Boarding Officer gives clearance to Master after satisfactory completion of cargo discharge and paper works for casting off Tanker. 34) De-mooring operations (cast-off of Tanker) by PPT pilot is also kept under close watch by Boarding Officer. 35) Pilot coordinates between ship and pull back tug and gives necessary instruction to Tug Master.



3.4 Crude Oil Receiving at Refinery Tanks:   



  



 



Close all the inlet & outlet valves of the Refinery tanks which will be taken for crude receipt from the tanker. Take the opening dips of the tanks scheduled for crude receipt in the presence of cutoms, surveyor, PHCPL officer & Refinery officer. Open body valve of tank & receiving header valve of the same tank for receipt lining up. As soon as the tank is lined up (opening receiving line MOVs/ROV) Shift-inCharge should inform the Officer on board about the readiness to take crude oil into the tank Before starting of discharge from tanker, Boarding officer and surveyor who are on board, assess the tanker arrival quantities of crude oil & water, they compare the arrival quantities with Bill of lading quantity and Load Port quantity. Once the tanker discharge starts, IOCL boarding officer should inform the Shiftin-Charge about the time of starting of discharge. Besides, if there is change in discharge pressure subsequently the same should be conveyed to the Shift-inCharge. Once crude oil starts filling the tank, dip the tank every four hours and check the pumping rate of the tanker. When the tanker has completed the discharge, IOCL boarding officer should inform the Shift-in-Charge about the time of completion and the discharge quantity of tanker. Shift in-Charge should close the inlet valve of the receiving tank after clearance from IOCL boarding officer and take provisional dip of the tank to assess the quantity of crude oil received in the tank.



3.5 Switching Over of Receiving Tanks Depending on the quantity of crude oil brought by the tankers and the ullage in the tanks at that time, it becomes necessary to take the crude into multiple tanks. The following procedure is adopted for change over of tanks during tanker receipt.  Take opening dip of the all tanks which will be lined up for receipt well advance before receipt of crude from tanker. Crude Oil Operating Manual
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 The sequence of receipt in shore tank should also be firmed up by Shift-in-Charge.  First given open command to the valves (Body and header) of the tank which will be lined up for receipt and then close the valve of the tank under receipt.  Before giving close command, be ensure that the valves of receipt tank are getting open.  Generally after opening of 10-15%, close command is given. If there will be delay in closing command, there will be inter tank transfer at rate of more than 10000 Kl/ hr due to head difference.



3.6 Procedure for Crude unloading from South Oil Jetty Crude import via the southern jetty will occur during periods of SPM outage and for the import of opportunity crudes. The crude import pipeline from the jetty is hooked up with the SPM manifold enabling the crude oil to be fed to all storage tanks from either the SPMs or the jetty locations. During the 90 day monsoon period it is expected that the SPMs will be restricted to one parcel (VLCC) every nineteen days; the remainder of the refinery’s crude demand must be imported via the jetty during this time. Crude oil will be delivered in parcels of varying sizes. The average size of the parcel should be considered to be 80000 DWT with an expected unloading time of 20 hours (4000 m³/h). The opportunity crude oils are likely to be High Pour Point Crudes. The crude import line from the jetty is provided with pig launcher-receiver stations to account for the cleaning associated with waxy crude import. Custody transfer during crude import from jetty will be done by tank level reconciliation. Procedure: The procedure for tanker unloading from South oil jetty is similar to that SPM unloading expect for the following. 1) Boarding officer will be Refinery officer against PHCPL officer. 2) Boarding officer jobs like cargo assessment, monitoring, coordination etc are to be done by Refinery officer. 3) Customs to be paid by PHCPL officers only. 3.7 PIG LAUNCHING



Schematic diagrams of the Pig launching 200-A-001 and receiving 200-A-002 barrels and the connected piping are given in P&ID. The following procedure is adopted for launching of pig. 1. Empty the barrel by opening the drain valve. 2. Open the trap closure door, pig or scraper and push it till goes completely into the barrel. 3. Close the door closure. 4. Check that the pig signaller is in the reset position, i.e. downward. 5. Close the drain valve, open the vent valve and fill the trap by opening the kicker line valve, venting the air during filling. Before opening the valve in kicker line, open the valve in the equalizer line for equalizing the line pressure. Crude Oil Operating Manual
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6. Close kicker line valve, open scrapper barrel valve and then open kicker line valve. Pig is now ready for launching. 7. Close the valve this will enable the flow to pass through the kicker line and push the pig from behind. 8. When pig leaves the trap and enters the mainline indicated by the pig signaler, open the valve and close the scraper barrel and kicker line valves. 9. After ensuring that pig is launched into the mainline, open the drain valve and then open the vent valve, drain the crude from the barrel and then close the drain valve.
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CHAPTER – 4 Crude Oil Blending & Feeding to AVU: 4.0 Introduction on Crude oil blending The design of Paradip Refinery is based on 60% Kuwait and 40% Maya crude blend. However, in reality various crudes under the following three categories can be imported and blended for processing at Paradip refinery.  







High Sulphur crude: API 29-34, Sul 1.8–2.6% wt. (probable crudes from Arab Gulf e.g. Kuwait etc.) percentage wt. In the crude blend: approx. 50-60%. Heavy High Sulphur crude: API 16-24, Sul 2-2.5% wt (probable crudes include Mexican (Maya), Venezuelan (BCF-22, BCF-24, Merey etc.) and Arab Gulf (Ratawi, Soorosh, Nowrush etc.) percentage wt. in the crude blend – approx. 30-40%. High TAN crude: TAN >1.0 mg KOH/g (probable crudes include Kuito etc.) percentage wt. in the crude blend – approx. 10-20%.



Under normal operation a blend of two different crude oils or a single unblended crude oil will be supplied to the AVU. However, facilities are provided to allow for a three crude blend operation. Crude blending system installed at Paradip refinery is designed to blend in-line Heavy crude, High Tan crude & Light Crude to produce a specified crude oil at a rate of 630 to 2100 m3/hr.



Crude Oil Operating Manual



Paradip Refinery



Page 26 / 43



4.1 Description of In-Line Crude blender: The system consists of a five stream In-line crude oil blending package with viscosity and density trim and ISO 3171 compliant sampling system. This In-line crude blender is a closed loop controlled rate blender. The blender shall be able to blend up to three crude oils through any of the five streams as required:  High Sulphur crude  Heavy High Sulphur crude  High TAN crude Each of the five streams consists of a flow meter to correctly measure the components, and a pneumatically actuated high performance butterfly type flow control valves, sized to suit the required flow ranges and to provide accurate control of the flow rate in each streams. The insight blender controller measures the flow rate and continuously adjusts the flow control valve signal to maintain the correct blend ratio. The blender has a volumetric accuracy of < 0.5% on the entered stream ratios. Each stream is fitted with temperature transmitter and diaphragm seal flanged pressure indicators. Thermal relief valves are installed to protect against over pressurisation when the system is isolated. Non return valves are fitted to prevent back flow. The five streams are combined to a common outlet header. Mounded in the header are a mixing nozzle and Take-Off Quill for a Jet Mix system. The blended crude oil is mixed & sampling done in accordance with ISO 3171 using a Jet mix System in the blend header to guarantee the homogeneity of the blended crude oil to the process unit and ensure the accuracy of the density and viscosity. A homogeneous mixture is also required so that viscosity measurements represent the full contents of the blend header at the take- off point. To reduce the effects of fluctuations in feedstock quality the blender is equipped with a trim control system that adjusts the blend ratio in response to a real-time input from a viscometer installed in the blend header. This signal is used by the control system to make minor adjustments in the requested ratios of the streams. The two viscometers, densitometer and 210P Cell samplers are mounded within a GRP Cabinet within a 1” Fast Loop piped across the Mixing Pump. A globe valve and flow indicator is also included within this analyzer loop. the cabinet also includes the sample receivers, changeover valve pneumatically actuated with 24 volt DC coil, anti condensation heater with 30oC thermostat 240 volt AC and Can weigh platform. Based on the resultant viscosity measurement the Insight Blender Controller adjusts the stream ratio to keep the blend viscosity on specification. The blender shall have a viscosity accuracy of +/- 1% of target viscosity at reference temperature.
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The densitometer is a high accuracy unit with integral temperature measurement. Based on the resultant density measurement the Insight Blender Controller adjusts the stream ratio to keep the blend density on specification +/- 0.2 kg/m3. In-line Blender will be able to produce a crude oil accurately blended to a configurable target quality parameter (sulphur content, TAN or measured viscosity/density). Real time density measurement and dynamically calculated sulphur and TAN parameters will be used to adjust/limit the blend to achieve the target density and therefore optimise the cost of crude oils imported and refined by IOCL. The measurement and control system integrate a number of unique capabilities to maximise the system throughput and minimize pressure loss and energy usage. The maximum pressure drop across the blender would be less than 1.5 bar at all flow rates. Special features of the blending system include:  Auto flow Max: a method to maximize the system throughput under all feed conditions.  Jet mix Technology: to homogenize the blended output to ensure representivity both of quality to control the blender, and of water content.  Visc Index: reference viscosity cannot be accurately calculated from process viscosity due to variation in viscosity index. Using to viscometers and a heat exchanger we can determine the reference viscosity accurately.



Drain valve s are provided on each stream and the mixing loop, installed on the base of the pipe. All drains are connected to a common 2” header. Crude Oil Operating Manual
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Thermal relief valves are supplied on each stream and the mixing loop. The thermal relief drains are connected to a common 1” header. 4.2 FEEDING TO AVU Crude charge pumps Five number of crude charge pumps 201-P-01A/B/C/D/E are provided for supplying crude oil to AVU. Each crude charge with rated capacity 807 m3/hr and head 397 meters are to be run at 40% duty only for reliability of feed supply that is three pumps are to be run for 100% AVU feeding. Basket filers are provided the suction line of the pumps. To enable a three crude blend to be operated, 2x70% suction headers are provided for each group of tanks (tanks 1–9, and tanks 10–11). All suction headers are manifolded into the charge pumps. Provision exists to simultanesously pump two or three types of crudes to AVU. Suction headers 1 & 2 of high viscous crude storage tanks group (201-TK-001 to 008) and low viscous crude storage tanks group (201-TK-009 to 011) can be isolated from each other group by means of MOV provided in the suction header lines at the middle.   



Pumps 201-P-01A/B to serve high viscuos tanks 201-TK-001 to 008. Pumps 201-P-01D/E to serve low viscuos tanks 201-TK-009 to 011. Pumps 201-P-01C is common pump for the serve of both low & high viscuos tanks.



The pumps have a wide operating range making them feasible to provide any reasonably blend proportion changes. Should it be required to run any one of the blend components at a rate exceeding 70% of the total crude feed required (supply of 100% unblended crude for example). Pump suction headers, suction lines, discharge lines upto AVU are provided with electrical heat tracing and insulation. MOVs are provided at the pumps suctions, for basket fileter isolation and pump discharge. Min flow recycle is provided for pump safety. Nitrogen connection is provided at pump for purge out before maintenance. Crude charge pumps being HT pumps, their motors are provided with RTD temperature sensors as 2 nos for Bearing and 3 Nos for winding for additional safety. Before starting the crude oil pump following things are to be ensured. 1. Steam and cooling water is lined up properly 2. Shaft is moving freely. 3. Lube oil level in pump is OK. 4. Suction and discharge line up is proper in pump. 5. Minimum flow control valve is in line. 6. Pressure gauge is lined up. Crude Oil Operating Manual
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During power failure if any tank is in bleeding should be isolated immediately and pump should be lined up for gravity flow to unit.



The Crude Booster Pump shall trip as per the following conditions: i) Booster Suction Pressure Low. ii) Sequence Incomplete. iii) Booster Pump casing temperature High iv) Booster winding temperature High v) Motor bearing temperature High vi) Pump bearing temperature High vii) Booster Motor/ Pump Vibration High viii) Booster Pump seal leakage ix) High Discharge Pressure



4.3 Crude tank feeding changeover While one tank is feeding the unit, a second tank may be put in bleeding at about 4 meters level of the feeding tank in case of same type of crude. For different types of crude bleeding may be started at about 260 cm to 280 cm of the feeding tank. The outlet of the second crude tank is crack opened for bleeding so as to avoid sudden carryover of bottom water. Slowly increase the bleeding at such a rate that when the feeding tank level goes down little above the critical zone the bleeding tank can be safely switched over as the feed tank without causing any upset to the unit. At the time of change over, the bleeding tank outlet valve to be opened fully first and feeding tank outlet valve to be closed completely. This operation is to be done slowly and carefully so that the feeding unit does not get even slight upset. Close co-ordination is required with AVU at all stages of tank operation, for example while start of bleeding, increase of bleeding, change over from feed to bleed tank etc.
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CHAPTER-5 Crude Oil Measurement 5.0 Introduction: Crude received in the storage tank is required to be gauged to assess the quantity of crude oil and water (if any) in the received quantity. Tank dip tape with the bob is lowered slowly through the dip hatch after applying oil finding & water finding paste. Dip tape is held against the side of the hatch to prevent oscillation. Care is to be taken not to disturb the surface of the oil unduly and lowering the bob is to be continued until the bob touches datum plate at the tank bottom. As soon as the bob touches the hatch plate, the tape is pulled out and the depth to which the tape is wet is read to the nearest graduation. The tape should be wiped free from oil through a short distance below the reading and the operation repeated. The clear oil cut on the tape noted which indicates the gross dip of oil and water.



5.1 Basic Equipments for manual tank gauging: The basic Gauging equipments consists of: a) Dip tape with bob/dip rods b) An ullage tape with bob. c) Oil finding paste d) Water finding paste e) A standard thermometer mounted on a thermometer holder. f) A water finding rule. g) Sampling equipment a) Dip Tape: A dip tape consists of a steel measuring tape generally 13 mm wide and 0.25mm thick. This is graduated in centimetres and millimetres with interval of 1 mm. One end of the tape is rigidly fixed in the hand reel and to the free end of tape is fitted a heavy bob. The bob is approximately 15 centimetres in length and 2 to 4 cm in diameter. It must be noted that the bob is designed to suit a particular tape, and the zero marking of the tape start from tapered end of the bob. The bob of one tape may not be used on another tape. The specification for dip tapes is given in IS: 1518. In case tape which has developed kinks should be rejected outright. The accuracy of the tape along with the bob should be periodically checked against the standard master tape which must be kept in safe custody at the location. b) Ullage Tape: An Ullage tape is basically similar to a dip tape in as much as it consists of a steel measuring tape 13 mm wide and 0.25 mm thick. The bob is approximately 10 to 15 centimetres in length and 2 cm in diameter. The bob is also graduated in centimetres and millimetres but unlike the dip tape the zero making for both the bob and the ullage tape is at the hinge point connection the two. The graduations, from zero at the hinge, start increasing both towards, the tape as well as
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toward the free end of the bob. The permissible area in the length of the ullage tape is 1mm in 10 meter i.e. 1:10,000. Normally, ullage tapes are used for assessing the product level on tankers. However, in certain specific cases which are discussed later in this chapter the use of an ullage tape is preferred in certain installation gauging operations. c) Oil Finding Paste: Oil finding paste is a chemical substance which is applied to the dip tape or ullage tape in a very thin layer. When this comes in contact with the oil, it forms a thin film and makes the oil cut on the tape sufficiently prominent so that the dip reading can be accurately recorded. The oil does not generally change the colour of the paste. d) Water Finding Paste: The water finding paste is a chemical substance which is designed to change its colour very distinctly when it comes in contact with water. It is not affected by product. Thus, the level up to which the water is present can be determined easily. e) Thermometer: Only mercury thermometers are to be used. Thermometers in the range 0ºC to 50ºC with graduations to facilitate reading of temperature up to an accuracy of 0.5ºC should be used. The thermometer is fixed on the wooden back in such a manner that the thermometer bulb remains well within the brass cup of approximately 5-6cm dia. The brass loop is only providing on the wooden back to facilitate operations. When the thermometer holder is withdrawn from tank approximately 50cc more product remains in the holder and this helps retaining the temperature of product around the thermometer bulb the same as that of the liquid inside the tank. Thermometer in daily use should be periodically checked against a master thermometer which has been calibrated by the laboratory. Any thermometer showing any variation of 0.5ºC or more should be rejected. Similarly, any thermometer which has a broken bulb or a break in a mercury column should be discarded. f) Water finding Rule: Whenever the water cut appears in the joint between the bob and tape, a water finding rule must be used to get an accurate reading of the water level in the tank. g) Gauging: This covers the recording of gross dip, temperature of product in the tank at the time of dipping / ullaging and density of representative sample from the tank. In a depot where product transactions are recorded at natural temperature only dipping of the tank is carried out. The morning temperature is recorded. In the locations where conversion from natural to 10ºC and MT is required, gauging covers dipping / ullaging and the recording the tank temperature. The density for the conversion is taken constant as recorded at the end of the last product receipt. On completion of receipt of fresh parcel, the term covers all aspects listed above.



Miscellaneous terms in connection with Gauging: The following terms are generally used in connection with gauging operations. Inage (Dip): This represents the height of liquid in the tank. In case of a vertical tank, it represents the distance from the datum plate at the bottom of the tank up to the surface of the oil in the tank. In case of horizontal cylindrical tanks, where no datum plates are Crude Oil Operating Manual



Paradip Refinery



Page 32 / 43



provided, this represents a height from the bottom of the tank up to the surface of the oil in the tank. Gross Dip: As above. Water Dip: This is the height of water in the measured through the dip hatch. Ullage (Outage): This is the distance from the surface of oil in the tank to a fixed reference point at the gauge hatch on top of the tank. Opening Gauge: This represents the gauge reading before receipt or delivery of the product. Closing Gauge: This represents the gauge reading on completion of the receipt or delivery or product. Reference Point: The reference point is a fixed point marked at the gauge hatch at time of calibration. All tank gauges shall be recorded by sliding the tape along this particular reference point. Reference height (Proof Level): Reference height represents the distance from the point to the datum plate of the tank. In other words, for a tank the sum of the dip and ullage measurements should be equal to the reference height. The reference height must be prominently painted on the guard rail near the gauge hatch. Datum Plate: The datum plate is flat steel plate welded horizontally to the bottom of the tank below the gauge hatch. It represents the zero level in tank calibration chart. Stop Dip: This is predetermined dip at which the operation of receipt/delivery of product is to be stopped. Stop dip is worked out based on the quantity to be received / delivered.



5.2 Product Dipping procedure (Inage Method): The following must be followed for dipping of tanks : i) Open the gauge hatch and locate the reference mark. ii) Apply water finding paste to the bob, partly graduated marking up to 2 centimetre above the previous record water dip. iii) While lowering the tape, apply oil finding paste around the range of estimated gross dip. iv) Slide the bob and tape through the open hatch along the reference mark. When the tape reading is just about 30 centimetre short of the reference height, hold the tape steady in this position until all ripples subside. v) In case of viscous oils, full tension of the tape must be ensured. vi) The tape to be lowered slowly until the tip of the bob just touches the datum plate. vii) At this particular moment, when the bob just touches the datum plate, the actual reference height, must be observed in order to determine whether there is any variation between the observed reference height and that which is recorded in the calibration chart for the particular tank. Any variation must be recorded. Crude Oil Operating Manual
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viii) To obtain a water dip, the tape may have to be held steady at this position for 30 seconds. In the case of heavy oils, the tape will have to be held in position for five minutes in order to ensure a clear water cut, the water dip is read by withdrawing the tape and pouring kerosene over the bob until the water cut is exposed. The kerosene so used must be collected in a bucket that is carried on the tank for this purpose. ix) Thereafter, the tape is raised by about 30 cm and then the tape is wound back using the hand reel, until the oil cut is visible. When the oil cut is visible, the rough gross dip is noted and there after the water dip is recorded. x) The operation to be repeated until two consecutive water dip recordings coincide. xi) Apply oil paste near the observed gross dip for approx. 10 cm on either side. xii) Repeat the procedure as in 4, 5, 6 & 7 to get the gross dip. xiii) Repeat the procedure mentioned at 9 & 10. xiv) Enter the gross and water dip in the gauge book provided.



5.3 Product Dipping procedure (Ullage Method): The procedure of ullaging is generally used for assessing the quantities of product in the tanks of ocean-going tankers. In the installation, it has a very limited use for assessing the quantities in the under mentioned cases: a) Where the reference height changes due to movements of the bottom plates depending on the height of product in the tank and• b) Where there is sludge formation at the datum plate resulting in recording for incorrect gauges. i) Open the ullage hatch and locate the reference mark. ii) Apply oil paste to the bob. iii) Slide the ullage bob and tape into the hatch along reference mark until the bob just touches the surface of the product. The tape is held in this position until all the ripples subside. iv) Slowly lower the tape until the next 5 cm reading on the ullage tape is exactly at the reference point. v) Hold the tape steady at this reference point and note the tape reading. vi) Withdraw the tape and note the reading corresponding to the oil cut on the ullage bob. Record both the dip tape reading at the reference point and the ullage bob reading corresponding to the oil cut and add these two figure to get the correct ullage reading. vii) This procedure is to be repeated until two consecutive readings coincide. viii) In order to determine the water dip by this method, water finding paste is applied to the bob and tape is lowered along the reference mark of the gauge hatch until the reading along the tape is such that the bob of the tape would be just above the known level at which sludge formation has been observed over the datum plate. The water cut so obtained enables us to read the ullage corresponding to the water level in the tank and there after the water dip is arrived at by subtracting this ullage from the known reference height of the tank. ix) The following example will clarify the procedure. Reference height as recorded in chart … X Ullage from reference height … Y Ullage from water level … Z Hence : Water Dip = X – Z Gross oil Dip = X – Y Crude Oil Operating Manual
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x) On tankers, water quantity is determined by taking only the water dip (i.e. sounding) and not by the above ullage method.



Measurement of Water at Tank Bottom For measurement of bottom water in the tanks, the lower part of the dip tape including the bob is coated uniformly with water finding paste. The dip tape is then lowered through the dip hatch until the bottom of the bob touches the datum plate at the tank bottom. The tape must be held in position for sufficient time to allow the water in the tank bottom to change the colour of the paste. The tape is then withdrawn and the reading corresponding to the upper limit of colour change of paste is noted, which gives water dip in the tank.



Sample Density and Temperature Since accounting of Petroleum products is done in MTs based on quantity in KLs at 15 deg centigrade multiplied by specific gravity of crude oil, it is essential to determine accurately the density and temperature of crude oil in the storage tank. The samples for the purpose are drawn from the tanks by means of sample thief. The sample thief, which is tied to a long rope is lowered through the dip hatch of the tank until it reaches the prescribed depth where it is allowed to get filled. The thief is then withdrawn from the tank and the contents transferred to a measuring jar to determine the density and temperature.



Recording of Tank Temperature 



The temperature of the product in a tank is recorded while ullaging/dipping of the tank.  This will help to pin point losses / gains due to temperature variation.  This also facilitates the conversion of volume from observed temperature to 15º C. The following steps must be followed for correctly recording the tank temperature. a) The thermometer holder shall be lowered through the centre hatch of the tank and must be immersed in such a way that the thermometer rests at the centre of the product height in the tank. b) The thermometer must be allowed to remain in the tank at this level under : • In case of oils having a viscosity of less than 600 seconds (Redwoods1) – 5 minutes. • For high viscose oils – 15 minutes • In case, the difference is more than 30ºC between product and the ambient temperature, the thermometer must be immersed as above for a period of 30 minutes. c) The thermometer holder is then quickly withdrawn to the top the temperature hatch in such a manner that the cup case containing product remains sheltered within the temperature hatch. The temperature is read by bending down and bringing the eye in level with thermometer. The cup case of the thermometer shall be full when withdrawn and the temperature must be recorded with the thermometer sheltered as indicated above in order to minimize changes in the thermometer reading due to the atmospherics. d) All temperature readings shall be recorded in 0ºC correct to the nearest 0.5ºC. e) Vertical floating roof tanks Crude Oil Operating Manual
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In the case of vertical floating roof tanks, the tanks temperatures are to be recorded from the gauge hatch. Even if separate hatch is provided at the centre of the floating roof, if is not to be used for recording of tank temperature for safety reasons. f) In order to avoid any distortion of tank temperature floating roof tanks, gauges and temperature of such tanks must be recorded in the early morning hours just before sunrise.



5.4 Additional Dipping guidelines:: Crude unloading data like name of tanker, tank under receiving, starting time, completion time, starting dip, closing dip, temperature to be recorded.  Gross dip, water cut, temperature of the tank under operation is to be taken at 7.00 hrs daily and kept recorded.  Gross dip/temperature of the tanks under operation at interval of every 4 hours to be taken and kept logged.  Water cut to be checked for all tanks. If water cut is noticed, the same should be drained with intimation to shift-in-charge.  Before line up any tank to unit feed, be sure that there is no water in tank.  Whenever tank is closed either from receipt or from feeding its dip, water cut, temperature, along with sample to be taken. (Jointly with pipeline as per requirement).  Pumps amperage to be checked to ensure that rated amperage of the motor is not exceeding.  While starting stopping any of the crude oil pumps AVU control room to be kept informed.  While starting of bleeding of a new tank or changeover of any crude tank AVU control room to be kept informed.  Pump change over is to be done in routine basis & idle pumps strainer is to be kept cleaned and boxed up.  In case of any power tripping, booster pump should not be tried for restarting within 20 minutes, spare pump-to be started.  Keep the strainer of self seal flushing cleaned whenever the pump is idle.  Water draining is to be done through crude water drain sump system. In case of any problem the same should be done through OWS.
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CHAPTER-6 Pre commissioning & Commissioning 6.0 Pre commissioning and Readiness for Initial Operation: The final preparations for the commissioning of each section of the facilities takes place when all physical installation work on the systems has been completed. The new tanks, piping and equipment initially remain open to atmosphere and the systems are fully isolated by blinds from any in-service plant. The area shall be cleared of all construction equipment, staging and combustible materials which are not necessary for precommissioning work. All facilities have been thoroughly cleaned for operation according to a documented and systematised approach. For the purposes of safety and overall control, the pre commissioning preparations and subsequent handover to operations are best carried out by reference to well defined service and geographical boundaries.  All utilities are available at the battery limit of each offsite unit.  Fire fighting systems including foam generators, foam injection, foam risers and foam pourers tested. Tests carried out on deluge systems.  Equipment isolation blinds are removed or swung open to obtain operational systems or discrete sections of the unit for start-up purposes.  Analysers calibrated and set up ready for start-up and normal service.  Fire detection and extinguishing systems tested.  Flare, relief, pump out, and drainage services ready for use.  All safety showers and eye-wash facilities are operational and free of obstruction  Relief valves calibrated, certified, documented and properly installed as specified.  Seals and tags installed as specified.  OWS system is ready for use.  Isolation valves secured in the open position and open/closed standby valves lined up as required.  Blinds, caps or plugs made available for all process drains and vents.  Individual systems and item of equipment will have specific pre-commissioning tests, checks and procedures associated with it, which will be described by the Vendors. Tanks and Vessels  All internals checked for cleanliness and proper secure installation, including level instruments, vortex breakers, instrument taps, mixer nozzles, floating roof drains and roof seals.  Internal steam coils shall be hydrotested and adequately supported.  All internal measurements and inspections completed, including coatings, floor and sump integrity.  Tanks filled with water for hydro test, leak test, all tappings and drains proven clear.  Floating roofs checked for free movement and level during filling and emptying.  Roof legs confirmed correctly landed on floor wear plates. Crude Oil Operating Manual
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Roof drains service tested. Emergency roof drain filled with water. Roof buoyancy compartments and pontoons leak tested. Roof manways seals checked. Confirm bottom drain valves tight shutoff. Roof PV valves, atmospheric vents, flame arrestors and nitrogen purge lines checked. Flanges and manways finally bolted with correct gaskets. Protective anodes and corrosion coupons installed as specified. Tank bund drainage system flow tested. All ladders, access ways and stairways complete. Rolling roof ladders operate freely over full travel. Tank shell grounding confirmed. Tanks calibrated/strapped. Tank dip legs, hatches, sample poles, datum installed and fit for purpose. Rim seal protection system readiness to be checked.



Piping Interconnecting, Pumps, Blenders and Metering                        



All piping systems cleaned, flushed or air blown to prove clear. Large diameter piping to be internally inspected. Correct gaskets fitted. Piping supports, anchors and hangers inspected and set up for normal service. Drain and vent valves installed, plugged, isolated, or seal welded as required. Ensure adequately sized permanent drains and vents are provided for large piping systems. Cathodic protection systems in service. Steam and electrical tracing tested and available for use. Thermal insulation complete. Control valves and MOVs correctly installed and manually stroke tested. MOVs position indicators and limit switches set up. Bypass valves and isolation valves operationally checked. All other valves and check valve orientations are correct. All instrumentation, control, ESD and fire & gas systems calibrated and function tested. All electrical motors have been test run. Governors and trips set up. All power supply systems and switchgear operational. Rotating machinery has undergone pre start-up tests and simulation runs carried out as specified by vendors. Lubrication and other ancillary inventories/schedules established. Final cold alignments for start-up completed. Safety, governor and machinery trip systems set up. Rotating machinery guards secured. Spare parts inventory established. Strainers are installed where required and are orientated correctly with pressure gauges fitted. Orifice plates installed and orientated correctly, and final checks against all instrument data sheets are on record.
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Metering device installed and all static testing carried out. Flow straighteners and static mixers inspected. Analysers calibrated and available for service. Thermal relief valves aligned, locked and registered. Drainage sumps clean. Metering drainage systems operationally proven. Flame arrestors and vents proven clear. Export/import systems surge protection devices calibrated and integrity tested. Inspect to confirm all interconnecting flare, fuel gas and other critical service lines are self-draining where specified.



Operational Tightness Testing        



       



Tightness testing is required to confirm the containment integrity of the plant before start-up operations commence. Sections of the facilities are to remain blind isolated during tightness testing, however the test envelope should be as large as possible to minimise the number of temporary closures which subsequently have to be reinstated. Wherever possible, isolation between the test envelopes shall be accomplished by the permanent installed valves. The test medium for tightness testing of liquid systems shall be water. The test medium for gaseous systems shall be air or inert gas. Tanks should be partially inventoried with treated water in order to test for flange or man-way leaks and the tank contents circulated to leak test the associated piping up to battery limit isolations. This could also prove the pumps simulation runs and service tests. On completion of leak testing the storage tanks and all associated piping will have to be drained and made water free by means of air blowing the lines back to the tank. Open the bottom man ways of the tank and remove remaining water by means of portable pump. Equipment simulation runs and mechanical trials are to be detailed in the pre commissioning procedures. Water circulations shall be set up to mechanically test all pump installations for operability. Pumps shall be operated for one hour minimum to allow vibration tests, bearing and seal checks, and alignment confirmation. Where possible, tank hydrotest water should be circulated for pump tests. Pump minimum flow systems should be included in the test. Storage tanks and vessels should either be pressured up with nitrogen or opened to atmosphere during the testing period, to avoid the possibility of pulling a vacuum. Seals and tightness shall be checked during nitrogen purging, and evidence of factory performance tests should be made available. The satisfactory operation of drain sumps, instrumentation and sump pumps shall be simulated using clean water. Similarly each effluent water lift pump shall be test run. Where specified, simulation and proving tests shall be provided for metering and blending systems.
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Final Preparations and Line up Status Prior to Start up      



Intermediate blinds are removed to integrate tanks and pipe work systems into complete operational entities. Confirm unit is lined up to all atmospheric relief and vents at safe locations. Systems that are to contain hydrocarbons are purged free of air and water and closed in under positive inert gas atmosphere. Establish and confirm that all electrical / steam tracing is in service where required. All Safe Guarding checks have been completed and signed off by all departments responsible. All control valves stroked and positions checked. Start-ups following an automatic ESD shutdown shall not be initiated until the causes of the shutdown have been properly investigated, identified and corrected.



6.1 Normal start-up of Crude Oil Import, Storage, Blending and Pumping The offsite area contains many diverse operations for which only general statements are included here. Specific instruction for the start up of individual packages or items of equipment will be provided by the Vendors or Licensors. 







        



Import crude oil from the SPM or jetty to the storage tanks and establish normal operating levels. Pipelines should be slowly filled with the crude oil, displacing the nitrogen. Care should be taken to vent all high points slowly to avoid pressurised pockets. Tanks are initially filled slowly. When the inlet nozzle is adequately submerged, fixed roof tanks may then be filled at normal rates. As the tanks fill with crude oil for the first time, checks shall be made on roof level, seal, roof drains, instrumentation and containment. Pump operation and controls will be established initially by circulating tank inventories. Protective strainers for pumps should be checked frequently during start-up as flow rates are increased. Blender and meter runs will be gravity filled and vented of all nitrogen. Flow rates through metering systems should be increased gently to prevent surging the meters. Protective strainers should be checked frequently during start-up as flow rates are increased. Input the required product quality and flow rate into the blending control system. Ensure that the correct flow path is open and that pumps are running. Meter runs shall be proven and certified for custody transfer as required. All tank and blender monitoring shall be confirmed as fully serviceable before first commercial operation.
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Stop the circulation of crude oil and allow any water contained to separate out and be drained off. The crude oil is now ready to be transferred to the AVU on demand.



6.2 Pre-Monsoon Checks          



Cleaning of roof to be done before monsoon started. Check the roof drain system and ensure that the same is working satisfactorily. Ensure that the roof manholes, pontoon manholes are kept covered. Ensure that the condition of Neoprene seal is satisfactory. Check the tank earthing connection and ensure that the same is satisfactory. Check the condition of breather valves/flame arrestor and ensure that the same are working satisfactory. Inspect the tank for any channelling around the tank bottom periphery. If channelling is observed, radial channels around the periphery are to be made to ensure drainage. Hydraulic seal of emergency roof drain shall be checked and water to be filled to maintain the seal. Clean and through all the surface drain of crude tank dyke. Dyke pit valves greasing to be done to ensure operability during monsoon.
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CHAPTER-7 FIRE PROTECTION SYSTEM 7.0 Fire Protection System: The fire protection system for the refinery complex includes automatic fire and gas detection systems at appropriate locations within the refinery plus various fire fighting facilities. The latter includes firewater supply and distribution systems, foam systems, carbon dioxide systems, fixed fire fighting equipment and mobile fire fighting equipment. Operating Philosophy: Fire water is stored in two above ground atmospheric tanks of equal volume. The combined tanks’ storage capacity is 26,000 m³ (6 hours firewater supply at maximum demand). The two tanks are interconnected and suitably valved so that the firewater pump suction can be taken from either storage tank without interruption of the firewater supply to the fire main network. In the event of a prolonged fire, when all firewater stored in the tanks is exhausted, raw water from the refinery raw water system is pumped into the firewater storage tanks for use as fire water. The maximum firewater demand was calculated to be 4280 m³/hr. To supply this there are five diesel driven pumps, each rated at 720 m³/h, and four electric motor driven pumps, each rates at 720m³/hr. The pumps must provide a discharge pressure sufficient to ensure and minimum pressure of 7 kg/cm2 at the firewater hydrants. Two jockey pumps are provided to maintain the fire main pressure is required. The fire main pressure is maintained at all times by a pressure control system. In the event of a fall in fire main pressure, due to demand on the system, the main fire pumps start automatically in cascading sequence with the electric pumps first. A spill back line is provided from the pressure control valve arrangement to the fire water storage tanks. The design of the pump pipe work is such that any one pump can be taken out of service for maintenance and testing without impacting on the operation of the remaining pumps. Rim Seal Fire Detection & Alarm System The seal rim areas of floating roof tanks expose hydrocarbon vapour to the atmosphere and are most vulnerable to fire. Design, Detailed Engineering, Supply and Installation of Rim Seal Fire Detection and alarm system has been carried out by M/s HSE Engineers Pvt. Ltd., Baroda for all the 11 tanks. This linear heat detection and fire protection system for floating roof tanks is fully automatic foam based extinguishing system, specially designed for extremely fast detection. Working Philosophy The main system can be categorized into the following subsystems: i) Linear Heat Detection System- Linear heat detection system works on the principle of change in volume of gases with change in temperature. A pneumatically sealed SS sensor tube is laid along the periphery of the rim seal, with one end sealed and the other Crude Oil Operating Manual
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end connected to the detector unit. In the event of fire, the rise in external temperature causes the air pressure within the sensor tube to increase, which is sensed by an intelligent evaluation unit. To eliminate the possibility of false alarms, the system registers the rate of rise in pressure with respect to time and also the maximum temperature beyond the preconfigured (Programmable) limits. If these conditions prevail during the set delay time the system triggers an alarm which in turn actuates the extinguishing system. ii) The Foam based extinguishing system- This extinguishing system deploys low expansion foam onto rim seal area. It consists of pressurized foam modules mounted on the tank roof along the periphery of the rim seal. 07 Nos. foam modules of capacity 210 litres each are installed in each tank. Each module is charged with a premix 3% AFFF foam solution and is normally pressurized with Nitrogen gas at 14 Kg /cm2. Modules are coupled to a dedicated foam distribution manifold which is fitted onto the seal angle. The discharge manifold accommodates specially designed spray nozzles which are evenly spaced at a distance of 1.5meter and discharge the foam directly to the fire risk area. iii) On receiving the fire signal from the detection system, a solenoid valve activates and actuates a foam discharge valve. Due to the stored pressure in the foam modules, foam rushes into the discharge manifolds and then on the fire risk area through discharge nozzles. All foam modules are activated simultaneously. The system is so designed that the foam modules discharge the entire quantity of foam into the rim seal area within 45 to 50 seconds. iv) The Electrical and signals hook up between detection and extinguishing system and the alarm junction box: This system mainly consist of: a) Interfacing Junction box: One interfacing JB per dyke (common to two tanks) is provided for remote configuration of the evaluation units from outside the dyke area through laptop. b) Power Supply Junction Box: This JB is installed near the staircase of each tank. 230 V A.C supply is converted to 24V D.C and fed to the detection system on top of the tank roof and also to the interfacing J.B outside the dyke. c) Alarm Signal Junction Box: The following signals and controls are available through an alarm signal junction box located near the staircase: 1. Fire. 2. Detector Fault. 3. Module Pressure Low. 4. Foam Level Low. 5. Detection System Reset
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