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Section 11 Introduction
1.1 Purpose of Manual
Ultra Low Sulfur Diesel Fuel is one of the most important products that The Memphis Refinery produces, terminals and markets. Strict precautions must be taken to ensure that ULSD is refined to the proper specifications, stored, tested and then delivered safely to The Memphis Refinery’s customers in the same condition.  Product integrity and reliability must be maintained by diligent use of The Memphis Refinery’s product quality control standards. 

11.1.1 The Memphis Refinery’s customers rely on us to supply a completely satisfactory product, i.e., uncontaminated and on specification per the latest revision of the American Society for Testing and Materials D 975 Standard Specification for Diesel Fuel Oils.  Consequently, this places very significant responsibilities on The Memphis Refinery, including:

11.1.1.1 A legal obligation to deliver ULSD to customers that meets in all respects the requirements of ASTM D 975 and all other contract specifications.
11.1.1.2 A business reputation for delivering quality ULSD to customers.  It is vital to The Memphis Refinery’s future business to maintain an excellent reputation for quality ULSD.

11.1.2 The purpose of this manual is to ensure that ULSD fuel is delivered safely and efficiently from The Memphis Refinery and Terminals in a condition that is fully in compliance with all of the provisions of the latest revision of the American Society for Testing and Materials ASTM D 975 Standard Specification for Diesel Fuel Oils and Environmental Protection Agency’s (EPA) regulations.
11.2 The Memphis Refinery Personnel’s Responsibilities
11.2.1 Refinery Management should provide adequate time, training, procedures, equipment, and personnel to maintain and deliver quality ULSD.  Every Memphis Refinery employee involved with ULSD has a significant role and responsibility to consistently ensure ULSD quality.  All personnel involved with the handling of ULSD must be thoroughly familiar with, understand, and committed to strict adherence of all ULSD product quality control procedures.  Refinery Personnel must be properly trained and this training documented (Appendix B; Form V -- Refinery [image: image14.jpg]%%~ VALERO
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Personnel ULSD Training).  All employees are required to promptly alert their management of any ULSD product quality concerns and likewise are strongly encouraged to express their ideas for improvement in these procedures. 
11.3 Static Electrical Hazards Associated with ULSD Fuel Loading

11.3.1 Static electrical charges of sufficient voltage to cause sparking in petroleum products can build up as a result of turbulent flow through pipes and filters and as the product splashes into the loading compartment.  The ability of the fuel to effectively dissipate this static charge before it reaches a dangerous level is related to the conductivity of the fuel.  The more conductive the fuel is, the more easily the static charge is dissipated to the surrounding surfaces of the piping, loading compartment, atmosphere, etc.  The ability of the fuel to be naturally conductive (without additives) tends to relate to the cleanliness of the fuel.  Fuels which have more entrained moisture and impurities, tend to be good conductors.  The cleaner and more purified the fuel is, the less conductive it will be.  

11.3.2 Bonding or grounding of the container (truck trailer, barge, rail car, etc) will tend to help however, the less conductive the fuel becomes, the more the fuel tends to "insulate" itself from the container walls.  The static charges then tend to accumulate on the surface of the liquid.  If there is an easy path to ground such as some type of conductive protrusion above the surface of the liquid such as a fitting in the top of the loading compartment, there can be an arc from the surface of the liquid to the grounded object. If the conditions just happen to be right at the surface of the liquid (fuel air mixture within the explosive range), the spark can ignite this mixture and an explosion can occur.  The conditions where a fuel air mixture within the explosive range exists in the vapor space above the liquid during loading will be most prevalent is when switch loading is occurring (loading ULSD in a vessel that last contained gasoline or other volatile product).  

11.3.3 To reduce or eliminate the static generation hazard, we add a conductivity improver additive to our ULSD product rundown streams from DHT13 and DHT18.  We use Statis 425 (Octel-Starreon product) and add sufficient quantity of additive to increase the conductivity to at least 100 pS/m.  The recommended minimum safe conductivity at the point and temperature of loading is 50 pS/m.  To achieve this target conductivity, the dose rate will typically be about 0.25 to 1.0 pounds of additive per 1000 barrels of fuel. The conductivity improver additive system is located east of the ECU desalters and is controlled by the Crude Unit Operators.  The additive is injected into the ULSD rundown line.
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11.4 Quality Control Management System

11.4.1 Our desire is to create a Plant-Wide “System” for managing the quality of our products at each point in the process.  This Management System contains 3 basic components:
11.4.1.1 Standardized Procedures and Guidelines (This manual provides most of the information for this section)
11.4.1.2 Standardized Processes which follow the Procedures and insure the criteria is met
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Accountability Management – insuring that individuals know their roles, execute their responsibilities and account for their results.
11.5 ULSD Regulations – Background
11.5.1 Diesel is the dominant fuel used by the commercial transportation sector.  In the United States, approximately 94% of all freight is moved by diesel power.  While diesel engines have a proven track record with respect to power, fuel efficiency, and durability, diesel fuel has been identified as a major contributor to particulate emissions (PM).  In 1998, diesel PM was identified by the California Air Resources Board as a toxic air contaminant.

11.5.2 The standard for diesel fuel properties is defined in American Society for Testing and Materials (ASTM) D 975, Standard Specifications for Diesel Fuel Oils.  The U.S. Environmental Protection Agency regulation establishing a baseline diesel fuel category is specified in the Code of Federal Regulations, 40 CFR 79.55c, and is based on the ASTM standard.  In 1992, the ASTM D 975 standard was updated to include a low sulfur fuel specification of 500 ppmw for grades No.1 and No. 2 diesel.  To date, the EPA regulation (50 CFR 80.29) prohibits the sale or supply of diesel fuel for use in on-road motor vehicles having a fuel sulfur content greater than 500 ppmw.

11.5.3 Effective June 1, 2006, 80 percent of diesel fuel for on-road use produced by U.S. refineries must meet a limit of 15 ppm sulfur. 

11.5.4 Effective June 1, 2007, non-road, locomotive, and marine fuel (NRLM) was capped at 500 ppm sulfur.  On June 1, 2010, all on and off-highway non-road (NR) diesel fuel will need to meet a limit of 15 ppm sulfur, and on June 1, 2012, locomotive and marine (LM) diesel fuel will also be capped at 15 ppm.

11.5.5 While other fuel properties impact diesel emissions (cetane index, aromatic content), diesel fuel sulfur level has been identified as a major contributor to diesel PM emissions.  In May 2000, the EPA proposed new, stringent standards designed to reduce emissions from heavy-duty trucks and buses.  Key parts of the proposal included:

11.5.5.1 Capping diesel fuel sulfur levels at 15 ppmw beginning June 1, 2006 for all highway vehicles

11.5.5.2 Establishing a 0.01 grams per brake horsepower-hour (g/bhp-hr) PM standard to take effect in model year 2007.

11.5.6 EPA rules targeted fuel sulfur content because of sulfur’s link to diesel particulate and sulfur dioxide emissions.  Reducing the sulfur content of diesel fuels provides a direct fuel related PM reduction.  More importantly, low-sulfur fuel allows the use of emission control technologies that have been proven effective in controlling PM emissions.
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For determining ULSD Sulfur content violations, the EPA is using a 2 ppm enforcement tolerance to account for testing variability in their test results.  Effective October 15, 2006, no more than 20 percent of the ULSD highway fuel received by a Terminal can be re-designated, or downgraded, to 500 ppm LSD highway diesel fuel.  If a Terminal has more than 20 percent off specification ULSD, the volume above 20 percent must be downgraded into non-road, locomotive or marine diesel or heating oil or High Sulfur Diesel (HSD: 5,000 ppm Sulfur maximum), even if the Sulfur content is less than the 500 ppm maximum limit for LSD.  There is no limit on 15 ppm diesel to non-road HSD uses.

11.6 ULSD Quality Control
11.6.1 Quality control of ULSD during production depends on a routine of regular sampling and testing of feed streams to both distillate hydrotreating units 13 & 18 and the finished product streams from these units and the proper response to the test results by the unit operators including adjustments to operating conditions on the units as required.

11.6.2 Quality control of ULSD post production depends on testing and certification of the finished product after batching to a refinery tank, loading onto a barge, or transfer to the West Memphis Terminal through the WMT Pipeline.

11.6.3 Quality control of purchased ULSD to be unloaded into Refinery tankage via barge depends on ensuring quality at the load port via sampling & testing at the load port and/or certificate of analysis provided by the load port; sampling and testing of the barge upon arrival prior to discharge; and sampling and testing of the receiving tank post discharge.  

11.6.4 These tests provide a means to control and evaluate the quality of the ULSD at all points in the distribution system.  These tests are designed to ensure that the product was manufactured, purchased or exchanged on specification and is on specification at the Refinery when it is loaded onto a marine vessel, tank truck or transferred into a pipeline.
11.6.5 This Quality Control Management System for ULSD provides guidelines and procedures to ensure that:
11.6.5.1 ULSD is released on specification and that certain quality control activities are documented.
11.6.5.2 The key product quality control document for ULSD is the original Certificate of Analyses (C of A) which contains the actual test results attesting that all properties meet ASTM D 975 for ULSD and other contract specifications and that the prescribed test methods were used.  As the ULSD passes through the distribution system from the refinery, certain specified quality control checks are performed at various stages in the system to ensure that the product has not been contaminated or degraded in route.  This is accomplished by comparing the results of subsequent testing against the original C of A results. 
11.6.5.3 Any marine vessel or tank truck had a compatible previous cargo or had been properly cleaned and inspected prior to loading with ULSD.  
11.6.5.4 All marine vessels are sampled and tested after loading and prior to release from the refinery or terminal.  This is done to ensure that the correct, on specification product was loaded with essentially the same test results as the certified tank’s C of A to demonstrate that the product was loaded with no contamination from the loading system or marine vessel.
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The terminal (or refinery) receives the C of A for purchased product before the marine vessel receipt arrives and that the C of A has been reviewed for completeness and compliance with all the specifications or contract requirements.
11.6.5.6 All compartments of all marine vessels are sampled and tested for compliance with specifications before discharge.  Results from this testing must be compared with C of A and origin marine vessel release test results to detect any contamination.
11.6.5.7 No shipments are made from tanks until receipt or production batch has been completed and the product has been tested and confirmed to be on specification.  Shipping ULSD fuel from a tank while receiving into that tank is prohibited.  Exceptions to this are:
· For barges loaded for delivery to The Valero West Memphis Terminal or local Apex Terminal:

· The finished barges will be sampled and tested for the Basic Specifications (Appendix A – Table H ULSD Basic Tests) and released from the dock only if specification tests are within specification allowances.

· The product in the receiving shore tank at West Memphis or Apex is sampled and tested for the Full Specifications (Appendix A – Table G ULSD Full Specification) after receipt and is released for sale only if the Full Specification tests are within specification allowances.

· For barges loaded for any other customer:

· Each finished barge is sampled and certified for the full specifications (Appendix A – Table G ULSD Full Specification) and is released for shipment only if certified to meet all Full Specification Tests. 

· If Tank storage space is not available at the refinery for barge receipt, barge may be received into a “live” untested production tank which must be certified to the Full Specifications (Appendix A – Table G ULSD Full Specification) prior to releasing for shipment.  However, this risks that if the tests fail, it will be difficult to determine whether this was caused by the barge receipt product or the refinery production, Also, this prevents the determination of quantity received by shore tank gauge.
11.6.5.8 ULSD barge receipts are not subsequently released for shipment until the receipt tank is sampled, laboratory test results have been obtained, the product verified to comply with specification requirements and no significant variation is noted from the C of A and origin marine vessel release tests.
11.6.5.9 Refinery production tanks are sampled and tested for compliance with the Full Specifications and certified prior to release.
11.6.5.10 The refinery and terminal release only “on specification ULSD fuel” through dedicated piping systems. (No interconnecting lines unless they are segregated with double block valves or twin seal valves with bleeder).
11.6.5.11 Water is regularly drained from all shipping tanks.  
11.6.5.12 All marine vessels for use for shipment of ULSD fuel are checked for previous cargo and will only be acceptable for ULSD fuel loading if they are in compliance with Table I – ULSD Cleaning Requirements. 
11.6.5.13 All quality tests and procedures are documented and retain samples taken as required in this manual. 

· Records must be properly retained in order to satisfy customers’ requirements and provide documentation in the event of a product quality dispute.    All records are dated and signed by the person(s) responsible for completing the forms.  These ULSD records are kept for a minimum period of five years. 
· Retain samples are also very important to resolve product quality disputes.  Minimum retain sample volume and time requirements are outlined in the manual.  

· Records, results and procedures shall be reviewed regularly to insure compliance with this quality management system.  

· The appropriate Supervisors shall routinely, in a timely manner, review the completed forms for any abnormal conditions and for proper and timely entries.
11.6.5.14 All Sulfur testing of ULSD is performed with a Sulfur analyzer which has been EPA qualified and approved by the EPA.  The Sulfur analyzer must also have a documented quality assurance program that complies with the EPA requirements. This is necessary to be valid and defensible with the EPA.
· The EPA requires that all ULSD tests results be retained for a minimum of 5 years and must be provided to the EPA upon request.  Also, the EPA requires that samples be retained for a minimum of 30 days and provided to the EPA upon request.   Samples used for Sulfur analyzer precision and accuracy determination must be retained for 90 days.

11.6.5.15 An internal review or audit is conducted at least annually of all ULSD fuel product quality control procedures to ensure that all records and procedures are up-to-date and in compliance with this ULSD Quality Control Manual.  This review should also ensure that all personnel understand their responsibilities and are carrying out their duties to ensure ULSD product quality.  Additional audits may be required by regulatory or procedural changes.
11.6.5.16 Refresher training is provided annually for all personnel involved with the handling of ULSD to maintain a high awareness of ULSD quality control procedures.
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Memphis Refinery Simplified Flow Diagram. 
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Section 12 Feedstocks
12.1 General
12.1.1 Feedstocks for the ULSD processing units 13 and 18 consist of one or more of the following streams:

12.1.1.1 Produced Straight Run Diesel 
· from the East Crude Unit
· from the West Crude Unit

12.1.1.2 Kerosene 
· from the East Crude Unit

· from the West Crude Unit

12.1.1.3 LCO from the FCC Unit
12.1.1.4 Imported Straight Run Diesel from Tank 85
12.1.1.5 Miscellaneous purchased feedstock components that will typically be stored in Tank 82 or Tank 85 prior to processing through DHT 13 or DHT 18.
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Summary of applicable Tests, Procedures and Forms

12.1.2.1   Procedures
· General Sampling Procedures

12.1.3 General Precautions

12.1.3.1 Meeting the specification requirements for finished ULSD product from DHT 13 and DHT 18 will require significant attention to unit operating conditions and to the mixture of the feedstocks to each unit.  Targets for both quality and quantity of the various feed-streams to each unit will be established to ensure compliance with the stringent USLD specifications and market requirements.  
12.1.3.2 Cold flow property specifications for ULSD are different for the two specific diesel “seasons” (winter and summer).  In order to meet these specifications the mixture and properties of the feedstock components to DHT 13 and DHT 18 will likely need to be changed according to season and the finished product from each unit stored in the prescribed tank.  
12.2 Produced Straight Run Diesel

12.2.1 Description:

12.2.1.1 Straight Run Diesel is drawn from the main fractionation towers of the East and West Crude Units and is routed on flow control to either or both DHT 13 and DHT 18.  The diesel draw rates from the ECU and WCU fractionation towers are controlled to maintain the product boiling ranges within the target specifications.  Increasing the draw rate will result in a heavier product, raising the 90% point and end point of the product. Decreasing the draw rate will have the opposite effect.
12.2.2 Sampling and Testing Requirements 
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Crude Unit Personnel pull One -  one quart line sample of Straight Run Diesel per General Sampling Procedure from both the East and West Units. This is done every 12 hours (2 times per day) per established schedule.  A LIMS published tag is attached to each sample bottle and the sample is placed in sample cabinet for retrieval by Lab personnel.[image: image25.jpg]%%~ VALERO
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· Caution:  The person pulling the sample will make a visual evaluation of the color of the sample each time a sample is taken.  If a “dark” sample is noted action should be immediately taken to correct the problem or switch the stream of Straight Run Diesel to waste oil.  Allowing dark colored Straight Run Diesel into either DHT 18 or DHT 13 as a feedstock could cause the following to occur:

· Damage/deactivation of the DHT hydro-treating catalyst

· Failure to meet the ASTM D-1500 color specification of the ULSD product

· Failure to meet the ASTM-D86 Distillation 90% point of the ULSD product
12.2.2.2 The Lab runs the following tests on each line sample.

· API – ASTM D-4052

· Simulated Distillation – ASTM D-2887 (Correlated to ASTM D-86)

· Cetane Index -- ASTM D-4737b (Calculated) and D-976 (Calculated)

· Flash Point – ASTM D -93
· Cloud Point – ASTM D-5773
12.2.2.3 The Lab runs the following test once each day on one of the daily samples:

· Color – ASTM D-1500
· Sulfur – ASTM D-4294
12.2.2.4 The results are published in LIMS and the Plant Historian (PI) for review.
12.2.3 Control Targets

12.2.3.1 ASTM D86 Distillation 90% point 

· In general, the 90% point target for Straight Run Diesel will be set to economically optimize the production of the highest value products within the constraints of finished product quality specifications, process unit operability, and tank farm/oil movement logistics.

· The 90% point target typically will be adjusted for the following reasons:
· To offset the LCO 90% point to meet ULSD 90% Spec.

· To economically optimize the balance of production volumes between ULSD and FCC feed (Gasoline Production)
12.2.3.2 Flowrates as follows:
· East Crude Unit Diesel to DHT 18 

· East Crude Unit Diesel to DHT 13

· West Crude Unit Diesel to DHT 18

· West Crude Unit Diesel to DHT 13
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These flow-rate targets will be set as needed based on processing capacity of DHT 18 and DHT 13 and unit optimization, market conditions, seasonal specification requirements,  etc.  

12.3 Kerosene
12.3.1 Description:

12.3.1.1 Kerosene is drawn from the main fractionation towers of the East and West Crude Units.  While the majority of Kerosene is treated for use as Jet-A fuel, a portion of untreated Kerosene can be routed to either or both DHT 13 and DHT 18 for control of the cloud point properties of the finished ULSD product from these units.  The Kerosene draw rates from the ECU and WCU fractionation towers are controlled to maintain total Kerosene/Jet-A production required and the product boiling ranges within the target specifications.  Increasing the draw rate will result in a heavier product, raising the 90% point and end point of the product. Decreasing the draw rate will have the opposite effect.
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Sampling and Testing Requirements 

12.3.2.1 Crude Unit Personnel pull One - one quart line sample of untreated Kerosene per General Sampling Procedure  from both the East and West Units. This is done every 6 hours (4 times per day) per established schedule.  A LIMS published tag is attached to each sample bottle and the sample is placed in sample cabinet for retrieval by Lab personnel.

· Caution:  The person pulling the sample will make a visual evaluation of the color of the sample each time a sample is taken.  If a “dark” sample is noted action should be immediately taken to correct the problem or switch the stream of Kerosene to waste oil.  Allowing dark colored Kerosene into either DHT 18 or DHT 13 as a feedstock could cause the following to occur:

· Damage/deactivation of the DHT hydro-treating catalyst

· Failure to meet the ASTM D-1500 color specification of the ULSD product

· Failure to meet the ASTM-D86 Distillation 90% point of the ULSD product
12.3.2.2 The Lab runs the following tests on each line sample.

· ASTM D-2887 Simulated Distillation (Correlated to ASTM D-86)

· Flash Point – ASTM D -56
12.3.2.3 The Lab runs the following tests twice each day on one of the  daily samples:

· API – ASTM D-4052
· Saybolt Color – ASTM D-156

· Cetane Index – ASTM D-4737b (Calculated) and D-976 (Calculated)
12.3.2.4 The Lab runs the following tests once each day on one of the  daily samples:

· Naphthalene – ASTM D-1840

12.3.2.5 The results are published in LIMS and the Plant Historian (PI) for review.


12.3.3 Control Targets

12.3.3.1 Kerosene ASTM D86 Distillation 90% point 
· In general, the 90% point target for Kerosene will be set to economically optimize the balance of production between Jet-A and ULSD within the constraints of finished product quality specifications, process unit operability, and tank farm/oil movement logistics. 

12.3.3.2 Kerosene Flash Point – ASTM D56 or D3828

· Kerosene Flash Point is a minimum target and critical in the production of Jet-A.  Flash point is not a critical specification for feedstock to DHT 13 and DHT 18.
12.3.3.3 Naphtha ASTM D86 Distillation 90% point

· The 90% point target for Naphtha is typically set to economically optimize the balance of production between Naphtha and Jet-A within the constraints of process unit operability, tank farm/oil movement logistics, and finished product quality specifications including:
· Jet-A flash point

· Jet-A Naphthalene content.
12.3.3.4 Flowrates as follows:
· West Crude 
Unit Kerosene to DHT 18

· West Crude Unit Kerosene to DHT 13

· These flow-rate targets will be set as needed based on processing capacity of DHT 18 and DHT 13 and unit optimization, market conditions, seasonal specification requirements,  etc.

· If insufficient kerosene is available from the West Crude Unit, kerosene from the East Crude Unit will be made available automatically based on pressure control.
12.4 Light Cycle Oil

12.4.1 Description:

12.4.1.1 LCO originates from the Fluid Catalytic Cracking (FCC) unit main fractionation column.  It is drawn from the LCO draw-off deck below either the fifth or sixth packed section of the column.  The LCO is routed through the LCO steam stripper where light ends are removed and returned to the column.  The LCO from the steam stripper is cooled by heat exchange with FCC feedstock and by fin-fans.  It is then routed to DHT 18 for processing or to tank 82 for storage.

12.4.2 Sampling and Testing Requirements

12.4.2.1  The FCC Assistant Operator pulls One -  one quart line sample per General Sampling Procedure  . This is done every 12 hours (2 times per day) per established schedule.  A LIMS published tag is attached to each sample bottle and the sample is placed in sample cabinet for retrieval by Lab personnel.
· Caution:  The FCC Assistant Operator will make a visual evaluation of the color of the sample each time a sample is taken.  If a “dark” sample is noted action should be immediately taken to correct the problem or switch the stream of Light Cycle Oil to waste oil.  Allowing dark colored Light Cycle Oil into the DHT 18 as a feedstock could cause the following to occur:

· Damage/deactivation of the DHT hydro-treating catalyst

· Failure to meet the ASTM D-1500 color specification of the ULSD product

· Failure to meet the ASTM-D86 Distillation 90% point of the ULSD product
12.4.2.2 The Lab runs the following tests on each line sample.

· API – ASTM D-4052
· Color – ASTM D-1500

· Simulated Distillation – ASTM D-2887 (Correlated to ASTM D-86)

· Cetane Index – ASTM D-4737b (Calculated) and D-976 (Calculated)
· Sulfur – ASTM D-4294

· Cloud Point – ASTM D-5773
12.4.2.3 The Lab runs the following test once each day on one of the daily samples:
· Flash Point – ASTM D-93
12.4.2.4 The results are published in LIMS and the Plant Historian (PI) for review.
12.4.3 Control Targets

12.4.3.1 ASTM D86 Distillation 90% point 

· In general, the 90% point target for LCO will be set to economically optimize the balance of production between LCO and Slurry (#6 Fuel Oil) within the constraints of finished product quality specifications, process unit operability, and tank farm/oil movement logistics.

· The positive result of increasing 90% points on LCO is an increase in LCO production and a decrease of FCC Slurry production (Slurry is typically a less valuable product).
· The negative result of increasing 90% points on LCO is that it will tend to increase the pour point of the LCO and make it more difficult to meet the maximum pour point spec and maximum 90% point of the finished ULSD product that the LCO is blended to. 

12.5 Imported Straight Run Diesel from Tank 85

12.5.1 Description:

12.5.1.1 Tank 85 is designated as a barge receiving tank for Straight Run Diesel imported from other Valero facilities or purchased from other sources to be used as feedstock for DHT 13 and/or DHT 18.  This tank can also be used for other purposes such as kerosene or LCO storage. 

· Note: Only small amounts of LCO can be charged to DHT 13.  Instructions must be provided by supervision.
12.5.2 Sampling and Testing Requirements 

12.5.2.1 Receipt and testing of inbound barges of imported or purchased feedstock is in accordance with section 3.

12.5.2.2 When requested by operations,  the #1 Pumper will pull samples from Tank 85 as follows:

· One - one quart single tank composite sample.  
· A LIMS published tag is attached to each sample bottle and the sample is delivered to the Lab for analysis.

12.5.2.3 #1 Pumper will make a visual evaluation of the color of the sample each time a sample is taken.
· Caution: If a “dark” sample is noted action should be immediately contact the Shift Superintendent to determine how to correct the problem.  Allowing dark colored Tank 85 feed into DHT 18 or 13 as a feedstock could cause the following to occur:

· Damage/deactivation of the DHT hydro-treating catalyst

· Failure to meet the ASTM D-1500 color specification of the ULSD product

· Failure to meet the ASTM-D86 Distillation 90% point of the ULSD product
12.5.2.4 The Lab will run only the tests requested by operations on each composite tank sample.  Any of the following tests may be specified by Operations and will be run:

· API – ASTM D-4052
· Color – ASTM D-1500

· Simulated Distillation – ASTM D-2887 (Correlated to ASTM D-86)

· Cetane Index – ASTM D-4737b (Calculated) and D-976 (Calculated)

· Flash Point – ASTM D -93

· Sulfur – ASTM D-4294

· Cloud Point – ASTM D-5773
· Pour Point – ASTM D-97

12.5.2.5 The results will be published in LIMS and the Plant Historian (PI) for review.

12.6 Miscellaneous and purchased feedstock components from Tank 82

12.6.1 Description:

12.6.1.1 Tank 82 will primarily be used to feed DHT 18 and may contain any one, or a combination of the following:

· Purchased or Imported Light Cycle Oil

· FCC Light Cycle Oil

· Off Spec ULSD production from DHT 13

· Off Spec ULSD production from DHT 18

· Combined Feedstocks to DHT 13

· Combined Feedstocks to DHT 18.
12.6.2 Sampling and Testing Requirements 

12.6.2.1 The #1 Pumper will pull samples of Tank #82 as requested by operations.  When a request is made, #1 Pumper will pull:

·  One - one quart single tank composite sample.  
· A LIMS published tag is attached to each sample bottle and the sample is delivered to the Lab for analysis.

12.6.2.2 #1 Pumper will make a visual evaluation of the color of the sample each time a sample is taken.
· Caution: If a “dark” sample is noted action should be immediately contact the Shift Superintendent to determine how to correct the problem.  Allowing dark colored Tank 85 feed into DHT 18 or 13 as a feedstock could cause the following to occur:

· Damage/deactivation of the DHT hydro-treating catalyst

· Failure to meet the ASTM D-1500 color specification of the ULSD product

· Failure to meet the ASTM-D86 Distillation 90% point of the ULSD product
12.6.2.3 The Lab will run only the test requested by operations on each composite tank sample.  Any of the following tests may be specified by Operations and will be run:

· API – ASTM D-4052
· Color – ASTM D-1500

· ASTM D-2887 Simulated Distillation (Correlated to ASTM D-86)

· Cetane Index -- ASTM D-4737b (Calculated) and D-976 (Calculated)

· Flash Point – ASTM D -93

· Sulfur  -- ASTM D-4294

· Cloud Point – ASTM D-5773
· Pour Point – ASTM D-97

12.6.2.4 The results will be published in LIMS and the Plant Historian (PI) for review.


Section 13 Barge Receiving of Imported or Purchased Feedstocks
13.1 Introduction
13.1.1 Procedures for insuring quality in this section will refer to the receipt of Imported or Purchased Feedstocks by barge into Memphis Refinery Tanks 82 or 85 for the production of ULSD.

13.2 Summary of applicable Tests, Procedures and Forms

13.2.1 Tests and Procedures utilized for Barge Receiving to Tank Storage 

13.2.1.1 ULSD Barge Unloading
13.2.1.2 General Sampling Procedure 
13.2.1.3 General Gauging a Tank or Barge
13.2.1.4 Barge Unloading Tank 82 & 85
13.3 General Precautions
13.3.1 All imported or purchased feedstocks delivered to The Memphis Refinery for storage shall meet or exceed contract specifications or Memphis Refinery requirements where a contract does not exist.
13.3.2 All imported or purchased feedstocks deliveries must be made in barges whose prior cargo and cleaning prior to loading at the loading port meet the requirements specified by the barge scheduler.
13.4 Process Overview  --  Activity Map
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13.5 Load Port Pre-Arrival

13.5.1 Barge Order and Load Port Quality Results
13.5.1.1 A Barge Order is initiated by the Barge Scheduler and forwarded to:

· Economics and Planning group

· Tank Farm Operations Superintendent

· River Dock Operators

· Lab
· Towing Company

· Inspection Company
· Distillate Buyer

13.5.1.2 Shore Tank Quality Results
· Feedstocks delivered to The Memphis Refinery for storage are tested by Supplier prior to delivery to The Memphis Refinery and determined to meet or exceed contract specifications or Memphis Refinery requirements where a contract does not exist.
· Supplier will send results with all test methods, tests results and the barge loading port release test results for the loaded product to The Memphis Refinery Barge Scheduler.
· Barge Scheduler forwards Quality Results to the following at least 24 hours prior to barge arrival: 

· Economics and Planning group

· Tank Farm Operations Superintendent

· River Dock Operators

· Lab
· Inspection Company
· Distillate Buyer
· Exception:  If the feedstock is being imported from another Valero Refinery, the requirement for Load Port quality analysis may be waived.
13.5.2 Pre Load Check and Gauging  at load port.

13.5.2.1 Inspection Company inspects Barge prior to loading and approves Barge for fuel receipt.  The Inspector will also:

· Obtain an opening gauge, temperature, and water cut on the shore tank per General Gauging a Tank or Barge and record on barge loading papers.
· Obtain an opening gauge, temperature, and water cut on the barge per General Gauging a Tank or Barge and record on barge loading papers.
13.5.3 Load Barge at Load Port

13.5.4 Post Load Gauging and Sampling at load port.

13.5.4.1 The Inspector Shall

· Obtain a closing gauge, temperature, and water cut on the shore tank per General Gauging a Tank or Barge and record on barge loading papers.
· Obtain a closing gauge, temperature, and water cut on the barge per General Gauging a Tank or Barge and record on barge loading papers.
· Record the fore and aft draft of the barge and the degree of any port or starboard list on the barge loading papers.   

13.5.4.2 Sample Barge

· Following barge loading, the Independent Inspector shall collect One (1) one-gallon marine vessel multiple compartment composite sample in a Standard Metal can from each barge according to General Sampling Procedure .  This sample is retained by the inspection company for a minimum of 30 days in the event analysis is required.

13.5.5 Released

13.5.5.1 The loaded barge(s) at the load port shall be released for shipment to the Memphis Refinery provided:

· Load port post loading gauging & sampling has been completed per section 3.5.4

· All release requirements of the load port authorities have been met

13.6 Post-Arrival

13.6.1 Barge Docking

13.6.1.1 Prior to docking, the River Dock Operator shall radio docking instructions to the towing company.

13.6.1.2 Prior to unloading, the River Dock Operator shall ensure that the barge is safely moored to the dock and that the unloading hose is properly connected from the barge to the correct unloading connection on the dock.

13.6.1.3 Prior to unloading, the Tank Farm Operations Superintendent shall identify the receiving shore tank for the Refinery and advise the Pumper and the River Dock Operator.

13.6.2 Inspect, Gauge and Sample

13.6.2.1 Inspect

· An authorized Independent Inspector, approved by the River Dock Operator, shall inspect, with the Barge’s Representative, the unloading system including the hose and connections for integrity and cleanliness, prior to connecting the barge to the dock lines.

13.6.2.2 Gauge:

· An opening gauge, temperature, and water cut is obtained on all barge compartments by an authorized Independent Inspector in accordance with the General Gauging a Tank or Barge Procedures” in Appendix C and the results recorded on the barge unloading papers

· The fore and aft draft of the barge and the degree of any port or starboard list shall also be recorded on the barge unloading papers.   

· If either of the following conditions is true for any compartment on any barge to be unloaded, consult with the Marine Vessel’s Master for an explanation.  If no satisfactory explanation can be obtained, do not discharge the suspect compartment(s) and the River Dock Operator shall advise the Tank Farm Operations Superintendent or Shift Superintendent for resolution of the issue. 

· The ullage or volume in any compartment differs greatly from the loading port figures on the Bill of Lading.
· Compartment seals are used and are found missing, broken, or tampered with.

· In the event any measurable water is detected in any barge compartment:

· The River Dock Operator shall promptly notify the Tank Farm Operations Superintendent or Shift Superintendent to determine if discharge of the fuel should be refused.

· Do not unload it until:

· Sampling and testing as described below is completed

· Authorized by the Tank Farm Operations Superintendent or Shift Superintendent.
13.6.2.3 Sample

· Prior to discharge, barge samples are obtained by the Independent Inspector 
· The Independent Inspector shall collect two (2) one-gallon marine vessel multiple compartment composite samples in Standard Metal cans from each barge according to General Sampling Procedure  and transport these samples to the Refinery Lab for analysis. 

13.6.3 Analyze Samples

13.6.3.1 For each barge, the post arrival barge composite samples are tested in accordance with provisions and specifications of the purchase contract or Refinery requirements in the case where a contract does not exist.
· If results entered into the LIMS system meet specifications and requirements, the LIMS will have a release document available for review prior to unloading the product.  

· A copy of the Release Document is automatically available through the LIMS for individuals with authorized access to LIMS including the Tank Farm Operations Superintendent, River Dock Operators, Shift Superintendent.

· If any results do not meet contract specifications or Memphis Refinery requirements where a contract does not exist, the barge will not be unloaded without the approval of the Tank Farm Operations Superintendent or Shift Superintendent.
13.6.3.2 Sample Retention

· For each barge unloaded into Memphis Refinery tankage, one of the one-gallon barge composite samples in a new Standard Metal can shall be retained by Memphis Refinery laboratory for a minimum of 60 days. 
13.7 Unload Barge

13.7.1 Qualify Barge For Discharge

13.7.1.1 Feedstock that does not meet specifications and requirements shall not be unloaded without the mutual consent of Barge Scheduler, and Tank Farm Operations Superintendent or Shift Superintendent during off-hours.

13.7.1.2  River Dock Operator and the Barge’s Representative shall examine shipping documents (if available) to verify shipment quantity and determine that records (load port Quality Results and load port barge release tests) indicate that Feedstock meets or exceeds contract specifications or Memphis Refinery requirements where a contract does not exist

13.7.2 Set up to Receive

13.7.2.1 The #1 Pumper shall:

· Plan and align proper tankage and valving according to Barge Unloading Tank 82 & 85 procedure:

· Communicate receipt tank information to Dock Operator for reporting on Barge unloading papers.

13.7.2.2 The Independent Inspector shall obtain an opening gauge on the receipt tank(s) and ensure that adequate tank ullage exists to receive the scheduled delivery quantity.  This gauging activity shall be witnessed by the #1 Pumper.  Gauges shall be performed in accordance with General Gauging a Tank or Barge Procedures in Appendix C.  
13.7.2.3 With regard to the gauging information:

· The #1  Pumper shall record on the Pumper’s Transfer Sheets

· The Independent Inspector shall record on the Barge Unloading Papers 

· Exception:  It is generally preferred to receive into a dead tank, however if Refinery Operations determines that receiving into a live tank is necessary then an opening gauge is not required.  
13.7.3 Unload

13.7.3.1 Once the requirements specified above in this Section are met, the barge may be unloaded, if authorized by the Tank Farm Operations Superintendent or Shift Superintendent during off-hours per procedure – Barge Unloading Tank 82 & 85.
13.7.3.2  Begin pumping on instructions originating from shore, not from on board the barge.  Only shore personnel can determine that everything is ready to receive product.

13.8 Closing

13.8.1 Gauge and Record

13.8.1.1 After completion of unloading the barge, the Independent Inspector shall:

· At the Barge:

· Obtain a closing gauge and temperature on each barge compartment per procedure – General Gauging a Tank or Barge.
· Obtain a water cut on all compartments

· Record the results on the barge unloading papers.  

· Record the fore and aft draft of the barge and the degree of any port or starboard list.

· At the Receiving Tank (witnessed by the #1 Pumper)

· After allowing the tank to settle for a minimum of one (1) hour, obtain a closing gauge, temperature and water cut on the tank   (per Gauging a Tank or Barge Procedure)

· Exception:  It is generally preferred to receive into a dead tank, however if Refinery Operations determines that receiving into a Live tank is necessary then a closing gauge is not required.  
13.8.1.2 Record the results on Barge unloading papers and #1 Pumper will record results on transfer sheets.


Section 14 Ultra Low Sulfur Diesel Production

14.1 Introduction 
14.1.1 Ultra Low Sulfur Diesel (ULSD) at the Memphis Refinery will be produced in two diesel hydrotreaters, DHT13 and DHT18.

14.1.1.1 DHT13 is the original diesel hydrotreater at the Memphis Refinery and was revamped in 2006 as part of the ULSD project.  It operates at approximately 770 psig and has a design capacity of approximately 38 MBPD.  Feedstocks to DHT13 are straight run diesel and kerosene.  Due to its relatively low operating pressure, DHT13 can process only small volumes of light cycle oil (LCO) from the FCC without exceeding the ULSD sulfur limits.

14.1.1.2 DHT18 is a newer unit that was built in 2005/2006 as part of the ULSD project.  It operates at approximately 1270 psig and has a design capacity of approximately 35 MBPD.  Feedstocks to DHT18 are straight run diesel, kerosene and FCC LCO.

14.1.1.3 Caution:  To insure the integrity of the finished product (ULSD fuel downstream of either hydrotreater reactor outlet) and to prevent contamination, all non-ULSD streams must be isolated from the rundown lines and tanks by the use of blinds and or double-block-and-bleed valves.  In the case where double-block-and bleed valves are used, the valves shall be car-sealed or chain locked closed.
14.1.2 Winter Season ULSD production (August 1 through March 14):

14.1.2.1 The cold flow property requirements (cloud point and pour point) for the up-river ULSD markets served by the Memphis Refinery during the winter season are significantly more stringent and difficult to meet than the cold flow property requirements for the local Mid-South and down-river markets (refer to Table F ULSD Cloud and Pour Point).
14.1.2.2 DHT13

· ULSD produced from DHT13 will be able to meet the Up-River ULSD market cold flow property requirements during the winter season.  This is primarily due to the fact that DHT13 will not normally contain LCO as a feedstock.  Cloud point will be controlled by varying the amount of kerosene in the feedstock blend.  Pour Point depressant additive can be added to the ULSD product from DHT13 to meet the up-river pour point specification requirements if necessary.  

14.1.2.3 DHT18

· ULSD produced from DHT18 will be unable to meet the Up-River ULSD market cold flow property requirements during the winter season and therefore will only supply the local and down-river markets.  This is because FCC LCO is a primary constituent of the feed to DHT18.

· Rundown streams from both DHT13 and DHT18 are combined to control ULSD specifications.  Segregated tanks for “low cloud point” and “high cloud point” ULSD will be specified. 
14.1.3 Summer Season ULSD Diesel Production (March 15 through July 31):

14.1.3.1 As a general rule, both DHT13 and DHT18 will be able to meet up-river ULSD market cold flow property requirements during the summer season.  Therefore, segregation of the ULSD production will not be required based on cold-flow properties however segregation may still be required based on the lower sulfur targets required for pipeline or barge shipments. (Due to higher potential for sulfur degradation.) 
14.1.4 Supplemental Feedstocks to DHT13 and DHT 18 via purchased or imported feed.

14.1.4.1 At a crude rate of 165 MDPD charging Light Louisiana Sweet crude, the Memphis Refinery will average about 44 MBPD of ULSD.  With a combined design capacity of approximately 66 MBPD between DHT13 and DHT18, there will be unutilized ULSD production capacity at the Memphis Refinery.

14.1.4.2 When there is available capacity in DHT 18 and LCO margins (LCO upgrade to ULSD) are good, there will be an economic incentive to purchase or import (from other Valero refineries) incremental LCO to process through DHT18.  This material will be stored in Tank 82.

14.1.4.3 When there is available capacity in DHT 13 there may be an economic incentive to import incremental straight run diesel from another Valero refinery or even purchase incremental straight run diesel to process through DHT13 or DHT18.  This material will typically be stored in Tank 85. If Tank 85 is full, this material may be stored in Tank 82 for processing through DHT18.
14.2 Summary of applicable Tests, Procedures and Forms

14.2.1 Tests and Procedures utilized for Barge Receiving to Tank Storage

14.2.1.1 General Sampling Procedure 
14.2.1.2 General Gauging a Tank or Barge
14.2.1.3 ULSD Rundown Tanks Line  and Switch
14.2.1.4 General H2S Lead Acetate Test
14.3 General Precautions

14.3.1 Personnel obtaining ULSD fuel samples must be trained (and annually re-trained) on ASTM D 4057 procedures and this training shall be documented and filed using Form V -- Refinery & Terminal Personnel ULSD Training
14.4 ULSD Production Overview
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14.5 DHT 18 

14.5.1 General Description
14.5.1.1 Diesel Hydrotreater 18 (DHT-18) was built in 2005/2006 as part of the Memphis Refinery’s ultra low sulfur diesel project.  
· DHT-18 is designed to remove sulfur from the feed streams by reacting the feeds with hydrogen over catalyst at high pressure (approximately 1270 psig) and temperature in an Isotreating Reactor.  
· Feed streams to this unit will consist of Straight Run Diesel, Light Cycle Oil (LCO) and kerosene.  

· The reactor contains four catalyst beds, which are used to promote catalytic reactions that convert sulfur-containing compounds to H2S.  The H2S is subsequently removed from the reactor effluent to produce an ultra low sulfur diesel product. 
· As a consequence of the isotreating reactions, there is also improvement (increase) in both API Gravity and Cetane Index.  However, the isotreating reactions will not improve the cold flow properties of the feed.  
· During winter, it is necessary to blend Kerosene into the feed stream to ensure cloud point specification is met.  
14.5.2 The typical primary feed streams and volumes for DHT-18 at design conditions are listed below.
	FEED
	SOURCE
	RATE
(bpsd)

	
	Winter
	Summer

	Crude Unit Virgin Diesel
	East Crude Unit/West Crude Unit
	7,500
	11,000

	Light Cycle Oil
	FCC
	19,000
	22,000

	Kerosene
	East Crude Unit/West Crude Unit
	6,500
	


14.5.3 Finished Product
14.5.3.1 Finished product from DHT 18 will generally not meet winter season specification requirements for up river ULSD sales (since feedstocks for this unit include light cycle oil.) 

14.5.3.2 During the winter season, finished product from DHT13 and DHT18 will be combined.  Rundown tank selection will depend on whether we need “low cloud point” or “high cloud point” ULSD.  Outside of the winter season, it is anticipated that the finished product from both DHT 13 and DHT 18 will meet the cold flow property requirements of down river, local and up-river markets and all four storage tanks may be used to store finished product from either unit.
14.5.4 Control Targets

· Finished Product Sulfur Content

· Typically ≤ 10ppm 
· The ASTM specification for the end user of ULSD is 15 ppm maximum.  Allowing for the possibility of low level contamination during the shipping process, the finished product maximum sulfur content target for DHT 18 will typically be 10 ppm or less.

· Four major operating parameters can be adjusted to achieve the required level of desulfurization:

· Liquid Hourly Space Velocity (LHSV) which is a function of feed rate to the unit.

· Reactor Catalyst Bed Average Temperature (BAT) which is controlled by the reactor charge heater firing rate.
· Reactor Hydrogen Partial Pressure which is a function of the makeup hydrogen purity, total gas circulation, purge gas flow rate, chemical hydrogen consumption, and the degree to which the reactor liquid product is vaporized (see DHT 18 Operating Procedures in the PSM system for further information).
· Treat Gas-to-Oil Ratio which is primarily a function of the hydrogen gas stream recycle rate within the unit.

· The Reactor Catalyst Bed Average Temperature will be the primary method used by the DHT 18 Operators to control the amount of desulfurization, i.e. finished product sulfur content.
14.5.4.2 Finished ULSD Conductivity

· Typically the target will be between 100 and 150 pS/m to insure that the product will meet minimum of 50 pS/m at the load point.  Experience indicates that the effectiveness of the conductivity improver additives tends to diminish over time and through multiple product movements. 

14.5.4.3 #82 Tank Feed Rate

· Typically contains a mixture of the following:

· LCO (Produced and/or purchased)

· Off Spec product from DHT 13 or DHT 18

· Off Spec DHT 13 and/or DHT 18 feed 

· Feed Rates from this tank will be determined based on economics, logistics planning, process unit operating constraints, etc.

14.5.4.4 #85 Tank Feed Rate

· Generally contains Imported Straight Run Diesel

· This tank will typically provide feed stock only to DHT 13 but can also provide feedstock to DHT 18.
14.5.5 Sampling and Testing Requirements 

14.5.5.1 Online Sulfur Analyzer
· DHT 18 will have an online Sulfur Analyzer which will continuously monitor and indicate the Sulfur content on the finished product stream.  The Unit Operator will be responsible for:

· Regularly monitoring the results of this analyzer and making adjustments to the reactor temperature as necessary to ensure finished product sulfur is within target requirements.

· Comparing the analyzer results to the periodic lab results to insure the online analyzer is functioning properly and within the 2 ppm tolerance.

· Writing a work notification if the sulfur analyzer is found to be inaccurate or inconsistent with the lab results. 

14.5.5.2 Lead Acetate Tests

DHT 18 Personnel will pull a line sample of the Stripper Bottoms (finished product) at least twice each shift and run a General H2S Lead Acetate Test to check for the presence of H2S.
14.5.5.3 Regular Samples for Lab Analysis

· DHT 18 Personnel will pull One, one-quart line sample of Stripper Bottoms (finished product) per General Sampling Procedure  four times per day per established schedule.  A LIMS published tag is attached to each sample bottle and the sample is placed in sample cabinet for retrieval by Lab personnel.
14.5.5.4 The Lab runs the following tests on each line sample from DHT18.
· Visual Appearance – “Clear and Bright” 
· Simulated Distillation – ASTM D-2887 (Correlated to ASTM D-86)

· Cloud Point – ASTM D-5773
14.5.5.5 The Lab runs the following tests twice per day on one of the daily samples:

· API – ASTM D-4052

· Cetane Index -- ASTM D-4737b (Calculated) and D-976 (Calculated)

· Flash Point – ASTM D-93

· Sulfur  -- ASTM D-5453

· Lead Acetate – (per procedure General H2S Lead Acetate Test)
· Color – ASTM D-1500 

· Nitrogen content – ASTM D-4629

14.5.5.6 The Lab runs the following test once per week on one of the daily samples:

· Haze Rating – ASTM D-4176

14.5.5.7 Additional tests may also be run on an “as requested” basis such as:

· FIA Aromatics

· Water 

14.5.5.8 #2 Pumper will pull One one-quart lower sample from the ULSD rundown tank per General Sampling Procedure **.  This is done every 4 hours (6 times per day per established schedule).  A LIMS published tag is attached to each sample bottle and the sample is delivered to the Lab for analysis.
· **Please note: Once the Pour Point Additive and Conductivity Improver systems have been moved to within DHT18 the rundown tank lower sample required to be taken by #2 Pumper will no longer be necessary as all tests can be completed from the DHT18 rundown line sample.

· Caution:  The person pulling the sample will make a visual evaluation of the color of the sample each time a sample is taken.  If a “dark” sample is noted action should be immediately taken to correct the problem or switch the finished product stream to waste oil.  
· Proper sampling is vital to assure that the sample being tested accurately represents the general characteristics and average condition of the ULSD.   Extreme care and good judgment must be used for samples.  Correct sampling procedures are the most important steps in identifying both on specification or contaminated product.  Improper sample containers or badly drawn, non-representative samples will invalidate results.

14.5.5.9 The Lab runs the following test from the lower sample from the rundown tank.

· Simulated Distillation – ASTM D-2887 (Correlated to ASTM D-86)

· Cloud Point – ASTM D-5773

· API – ASTM D-4052

· Cetane Index -- ASTM D-4737b (Calculated) and D-976 (Calculated)

· Flash Point – ASTM D-93

· Sulfur  -- ASTM D-5453

· Lead Acetate – (per procedure ULSD H2S Lead Acetate Test)

· Color – ASTM D-1500 

· Pour Point – ASTM D-97 

· Conductivity – ASTM D2624 – 02
· Haze Rating – ASTM D-4176

· Recovery – ASTM D86
14.5.5.10 The Lab runs the following tests twice per day on one of the daily rundown tank samples:

· Copper Strip Corrosion – ASTM D-130
14.5.5.11 The results are published in LIMS and the Plant Historian (PI) for review.
14.5.6 Corrective Measures
14.5.6.1 API Gravity

· Meeting the minimum specification of 30o API gravity may occasionally become an issue.  To restore the product to within specification will require a combination of more kerosene and/or less LCO in the blended feed to DHT 18.

14.5.6.2 ASTM Color

· ASTM color should not typically be an issue for DHT 18. ASTM color is measured and reported in the LIMS system.  Specific color requirements are on a customer by customer basis.  Typical customers require a 2.5 Max ASTM Color limit.  If this becomes an issue, the likely cause will be high color from one of the feed streams.  Adjustments to the feed streams may be required to remedy the issue.
14.5.6.3 Visual Appearance 

· ULSD product is required to be “Clear and Bright” when checked for Visual Appearance.  “Clear” means the absence of Sediment or emulsions such as rust or concentrated surfactants.  “Bright” refers to the fuels inherent brilliance and sparkle in the presence of light, i.e. does not have a cloud or haze such as that caused by suspended water droplets.  Failure to test as “Clear and Bright” may be caused by several issues including (but not limited to): insufficient stripping/fractionation, leaking product cooler, and/or improper sampling technique.
14.5.6.4 Distillation

· Specification is 90% point minimum 5400 F, maximum 6400 F.  Failure to meet this specification is typically caused by the mix of feed stocks to DHT 18 and/or their individual distillation ranges. 
14.5.6.5 Cetane Index
· Calculated Cetane Index (CCI) is a complex function of the following:

· API Gravity (as the API Gravity increases, the CCI increases.) 

· 10% distillation point (as the 10% distillation point increases, the CCI increases.)
· 50% distillation point (as the 50% distillation point increases, the CCI increases.)

· 90% distillation point (as the 90% distillation point increases, the CCI increases.)

· The API Gravity and the 10% distillation point have the most dramatic impact on CCI.

· Typical methods to improve CCI include:
· Reducing the feed rate of LCO – the Cetane index of LCO is typically 20 or more points below the other feed stock components.

· Increasing the Kerosene feed rate may improve the CCI if the API increases at a greater rate than the 10% distillation point decreases.

· Reducing the 90% distillation point in the Diesel component of the feed stock. (of the methods available, this one has the least impact)
· The method employed will typically be driven by the economic and market conditions.

14.5.6.6 Flash Point

· Meeting the Flash Point specification should typically not be an issue for DHT 18 since the reactor effluent enters a product stripper which has a fired reboiler that supplies the heat required to remove the H2S and lighter products from the Diesel to meet the minimum flash point specification of 125 0F and final product H2S content of less than 1 ppmw.  Any flash point issues that occur would be a result of improper stripper operation, .i.e. reflux ratio, reboiler outlet temperature, insufficient overhead make, etc.
14.5.6.7 Sulfur

· If Sulfur content exceeds the target, the operator will typically increase the reactor catalyst bed average temperature which increases catalyst activity causing more sulfur to be converted to H2S 

14.5.6.8 Cloud Point

· The Cloud Point specification will change according to the season.  Refer to Table F ULSD Cloud and Pour Point.  The inclusion of LCO as a feed stock to DHT 18 negatively impacts (increases) the cloud point. To offset this negative impact, Kerosene is added as a feed stock. The primary method of correcting a high cloud point is to increase the Kerosene feed.  Alternately, the LCO feed rate may be decreased, however this is typically not viable since all LCO produced by the FCC will eventually need to be processed through DHT 18 or sold. 
14.5.6.9 Pour Point
· The Pour Point specifications will change according to the season.  Refer to Table F ULSD Cloud and Pour Point.  The inclusion of LCO as a feed stock to DHT 18 negatively impacts (increases) the pour point.  The primary and most economic method of decreasing Pour Point is to use a pour point improver additive in the finished product.  It should be noted that when kerosene is added to correct the cloud point (above), the kerosene also improves the Pour Point but often not enough to bring the ULSD into pour point specification. Therefore, pour point improver additive may still be required. The injection of Pour Point Improver additive is controlled by the Crude Unit Personnel**.
14.5.6.10 Conductivity

· Conductivity of finished ULSD fuel can vary based on unit feedstock properties and trace impurities in the product.  Generally the conductivity of the product will be less than the minimum requirement of 50pS/m (pico siemens per meter) without the addition of conductivity improver.  The primary control for improving conductivity is the quantity of conductivity improver additive injected.  The more additive, the higher the conductivity.  The injection of conductivity improver additive is controlled by the Crude Unit Personnel**. Please note that the conductivity and pour point
14.5.6.11 **Please note:  The plant is awaiting approval of a capital budget to relocate Pour Point additive and Conductivity Improver for injection within DHT18.  At that time the additive injection will be controlled by the DHT18 Unit Personnel.
14.6 DHT 13 
14.6.1 General Description

14.6.1.1 Diesel Hydrotreater 13 (DHT-13) was revamped in 2006 as part of the Memphis Refinery’s ultra low sulfur diesel project.  
· DHT-13 is designed to remove sulfur from the feed streams by reacting the feeds with hydrogen over catalyst at high pressure (approximately 770 psig) and temperature in a Reactor.  
· Feed streams to this unit will consist of Straight Run Diesel and kerosene.  LCO cannot be processed through DHT 13 without exceeding ULSD sulfur limits.  

· The reactor contains a single catalyst bed, which is used to promote catalytic reactions that convert sulfur-containing compounds to H2S.  The H2S is subsequently removed from the reactor effluent to produce an ultra low sulfur diesel product. 
· As a consequence of the reactions, there is also improvement (increase) in both API Gravity and Cetane Index.  However, the reactions will not improve the cold flow properties of the feed.  
· During winter, it is necessary to blend Kerosene into the feed stream to ensure cloud point specification is met.  

14.6.2 The typical primary feed streams and volumes for DHT-13 at design conditions are listed below.


	FEED
	SOURCE
	RATE
(bpsd)

	
	Winter
	Summer

	Straight Run Diesel
	East Crude Unit/West Crude Unit and Imported Feedstock (85 tank)
	21,500
	18,000

	Kerosene
	East Crude Unit/West Crude Unit
	11,500
	0


14.6.3 Finished Product (Fractionator Bottoms)
14.6.3.1 The mixture of feed stocks to DHT 13 will be such that finished product will meet winter season specification requirements for up river ULSD sales. Therefore during winter months finished product from this unit can be used to supply the upriver markets including: Paducah, Henderson and Hartford Locations via barge.
14.6.3.2 If segregation of the products from DHT 13 and DHT18 is necessary during the winter season, finished product produced from DHT 18 will be stored in tanks #003, #062 and #063 prior to shipment and finished product from DHT 13 will be stored in Tank 22 for up-river ULSD sales.  Outside of the winter season, it is anticipated that the finished product from both DHT 13 and DHT 18 will meet the cold flow property requirements of both the local and up-river markets and all four storage tanks may be used to store finished product from either unit.
14.6.4 Control Targets

· Finished Product (Fractionator Bottoms) Sulfur Content

· Typically ≤8ppm 

· The ASTM specification for the end user of ULSD is 15ppm maximum.  Allowing for the possibility of low level contamination during the shipping process, the finished product maximum sulfur content target for DHT 13 will typically be 8 ppm or less.

· Four major operating parameters can be adjusted to achieve the required level of desulfurization:

· Liquid Hourly Space Velocity (LHSV) which is a function of feed rate to the unit.

· Reactor Catalyst Bed Average Temperature (BAT) which is controlled by the reactor charge heater firing rate.
· Reactor Hydrogen Partial Pressure which is a function of the makeup hydrogen purity, total gas circulation, purge gas flow rate, chemical hydrogen consumption, and the degree to which the reactor liquid product is vaporized (see DHT 13 Operating Procedures in the PSM system for further information).
· Treat Gas-to-Oil Ratio which is primarily a function of the hydrogen gas stream recycle rate within the unit.

· The Reactor Catalyst Bed Average Temperature will be the primary method used by the DHT 13 Operators to control the amount of desulfurization, i.e. finished product sulfur content. 

14.6.4.2 Finished ULSD (Fractionator Bottoms) Conductivity

· Typically the target will be between 100 and 150 pS/m to insure that the product will meet minimum of 50 pS/m at the load point.  Experience indicates that the effectiveness of the conductivity improver additives tends to diminish over time and through multiple product movements.
14.6.4.3 #85 Tank Feed Rate

· Generally contains Imported Straight Run Diesel

· This tank will typically provide feed stock only to DHT 13 but can also provide feedstock to DHT 18.
14.6.5 Sampling and Testing Requirements 

14.6.5.1 Online Sulfur Analyzer

· DHT 13 will have an online Sulfur Analyzer which will continuously monitor and indicate the Sulfur content on the finished product (Fractionator Bottoms) stream.  The Unit Operator will be responsible for:

· Regularly monitoring the results of this analyzer and making adjustments to the reactor temperature as necessary to ensure finished product sulfur is within target requirements.

· Comparing the analyzer results to the periodic lab results to insure the online analyzer is functioning properly and within the 2ppm tolerance.
· Writing a work notification if the sulfur analyzer is found to be inaccurate or inconsistent with the lab results.

14.6.5.2 Lead Acetate Tests

·  DHT 13 Personnel will pull a line sample of the finished product (Fractionator Bottoms) at least twice each shift and run a General H2S Lead Acetate Test to check for the presence of H2S.
14.6.5.3 Regular Samples for Lab Analysis 

· DHT 13 Personnel will pull One one-quart line sample of finished product (Fractionator Bottoms) per General Sampling Procedure . This is done every 6 hours (4 times per day) per established schedule.  A LIMS published tag is attached to each sample bottle and the sample is placed in sample cabinet for retrieval by Lab personnel.
· #2 Pumper will pull One one-quart lower sample from the DHT13 rundown tank per General Sampling Procedure .  This is done twice each day (once per shift) per established schedule.  A LIMS published tag is attached to each sample bottle and the sample is delivered to the Lab for analysis.
· **Please note: Once the Pour Point Additive and Conductivity Improver systems have been moved to within DHT13 the rundown tank lower sample required to be taken by #2 Pumper will no longer be necessary as all tests can be completed from the DHT13 rundown line sample.
· Caution:  The person pulling the sample will make a visual evaluation of the color of the sample each time a sample is taken.  If a “dark” sample is noted action should be immediately taken to correct the problem or switch the finished product stream to waste oil.  

· Proper sampling is vital to assure that the sample being tested accurately represents the general characteristics and average condition of the ULSD.   Extreme care and good judgment must be used for samples.  Correct sampling procedures are the most important steps in identifying both on specification or contaminated product.  Improper sample containers or badly drawn, non-representative samples will invalidate results.
14.6.5.4 The Lab runs the following tests on each finished product (Fractionator Bottoms) line sample from DHT13:
· Visual Appearance – “Clear and Bright”

· ASTM D-2887 Simulated Distillation (Correlated to ASTM D-86)

· Cloud Point – ASTM D-5773
14.6.5.5 The Lab runs the following tests twice per day on one of the daily samples:

· API – ASTM D-4052

· Cetane Index -- ASTM D-4737b (Calculated) and D-976 (Calculated)

· Flash Point – ASTM D-93

· Sulfur  -- ASTM D-5453

· Lead Acetate – (per procedure General H2S Lead Acetate Test)
14.6.5.6 The Lab runs the following test once per day on one of the daily samples:

· Color – ASTM D-1500 
14.6.5.7 The Lab runs the following test from the lower sample from the rundown tank.

· Pour Point – ASTM D-97 

· Conductivity – ASTM D-2624 – 02
· Nitrogen content – ASTM D-4629
14.6.5.8 The results are published in LIMS and the Plant Historian (PI) for review. 
14.6.6 Corrective Measures

14.6.6.1 API Gravity

· Meeting the minimum specification requirement of 30o API gravity will typically not be an issue for the DHT 13 since LCO is not a feedstock.  If an issue arises, it will likely be due to the API Gravity of the Straight Run Diesel Feed Stock or insufficient Kerosene in the feed and adjustments to the distillation range of the Straight Run Diesel production at one or both of the Crude Units or adjustment of the appropriate feed rates will be required.
14.6.6.2 ASTM Color

· ASTM color should not typically be an issue for DHT 13. ASTM color is measured and reported in the LIMS system.  Specific color requirements are on a customer by customer basis.  Typical customers require a 2.5 Max ASTM Color limit. If this becomes an issue the likely cause will be high color from one of the feed streams.  Adjustments to the feed streams may be required to remedy the issue.

14.6.6.3 Visual Appearance 

· ULSD product is required to be “Clear and Bright” when checked for Visual Appearance.  “Clear” means the absence of Sediment or emulsions such as rust or concentrated surfactants.  “Bright” refers to the fuels inherent brilliance and sparkle in the presence of light, i.e. does not have a cloud or haze such as that caused by suspended water droplets.  Failure to test as “Clear and Bright” may be caused by several issues including (but not limited to): insufficient stripping/fractionation, leaking product cooler, and/or improper sampling technique.

14.6.6.4 Distillation

· Specification is 90% point minimum 5400 F, maximum 6400 F.  Failure to meet this specification is typically caused by the mix of feed stocks to DHT 13 and/or their individual distillation ranges. 

14.6.6.5 Cetane Index

· Calculated Cetane Index (CCI) is a complex function of the following:

· API Gravity (as the API Gravity increases, the CCI increases.) 

· 10% distillation point (as the 10% distillation point increases, the CCI increases.)

· 50% distillation point (as the 50% distillation point increases, the CCI increases.)

· 90% distillation point (as the 90% distillation point increases, the CCI increases.)

· The API Gravity and the 10% distillation point have the most dramatic impact on CCI.

· Typical methods to improve CCI include:

· Increasing the Kerosene feed rate may improve the CCI if the API increases at a greater rate than the 10% distillation point decreases.

· Reducing the 90% distillation point in the Diesel component of the feed stock. (of the methods available, this one has the least impact)
· The method employed will typically be driven by the economic and market conditions.

14.6.6.6 Flash Point

· Meeting the Flash Point specification should typically not be an issue for DHT 13 since the reactor effluent enters a product stripper which has a fired reboiler that supplies the heat required to remove the H2S and lighter products from the Diesel to meet the minimum flash point specification of 125 0F and final product H2S content of less than 1ppmw.  Any flash point issues that occur would be a result of improper stripper operation; .i.e. reflux ratio, reboiler outlet temperature, insufficient overhead make, etc.

14.6.6.7 Sulfur

· If Sulfur content exceeds the target, the operator will typically increase the reactor catalyst bed average temperature which increases catalyst activity causing more sulfur to be converted to H2S 

14.6.6.8 Cloud Point

· The Cloud Point specification will change according to the season.  Refer to Table F ULSD Cloud and Pour Point.  Kerosene is added as a feedstock to improve cloud point of the finished product. The primary method of correcting a high cloud point is to increase the Kerosene feed.  

14.6.6.9 Pour Point

· The Pour Point specifications will change according to the season.  Refer to Table F ULSD Cloud and Pour Point.  The primary and most economic method of decreasing Pour Point is to use a pour point improver additive in the finished product.  It should be noted that when kerosene is added to correct the cloud point (above), the kerosene also improves the Pour Point but often not enough to bring the ULSD into pour point specification.  Therefore pour point improver additive may still be required.  The injection of Pour Point Improver additive is controlled by the Crude Unit Personnel**.
14.6.6.10 Conductivity

· Conductivity of finished ULSD fuel can vary based on unit feedstock properties and trace impurities in the product.  Generally the conductivity of the product will be less than the minimum requirement of 50pS/m (pico siemens per meter) without the addition of conductivity improver.  The primary control for conductivity is the quantity of conductivity improver additive injected.  The more additive, the higher the conductivity.  The injection of conductivity improver additive is controlled by the Crude Unit Personnel**.
14.6.6.11 **Please note:  The plant is awaiting approval of a capital budget to relocate Pour Point additive and Conductivity Improver for injection within DHT13.  At that time the additive injection will be controlled by the DHT13 Unit Personnel.
14.7 ULSD Batching Process
14.7.1 General Distribution

14.7.1.1 Four tanks have been designated for the storage of ULSD (#003, #062, #063, and #022).  

14.7.1.2 ULSD distribution is divided into two seasons (summer and winter) based on the cold flow requirements for diesel fuel.  During the winter season, the requirements are more stringent in the “up river” market than they are in the “local and downriver Market.”

· The Local and “Down River” market includes Memphis and surrounding areas of Tennessee, Arkansas, Louisiana and Mississippi served by trucks and barges loaded at either the Memphis refinery or the West Memphis terminal.
· The “Up River” Market includes areas north of Tennessee accessed by river from the Memphis Refinery and West Memphis Terminal barge loading facilities.  This market includes (but is not limited to): Paducah, KY; Henderson, KY; and Hartford, IL.  

· The up-river ULSD market typically requires lower Cloud Point and Pour Point as compared to the “local” product requirements.  Refer to Table F – ULSD Cloud and Pour Point.
14.7.2 Batching from DHT 13 and DHT 18.
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14.7.2.1 Before switching the continuous production flow of ULSD fuel from a current “batch” to another “tank batch:”

· The Tank Farm Operations Superintendent anticipates customer requirements and establishes a plan for tank utilization.

· Pumper #2 identifies a receiving tank (based on the plan) to switch into. 
· ULSD fuel will be batched into the designated tank per ULSD Rundown Tanks Line and Switch.
· Once any fuel enters a receiving tank the tank becomes an uncertified tank. 

14.7.2.2 Preparation to receive ULSD fuel:

· The receiving Tank’s outlet valve(s) must be closed and an opening gauge obtained per procedure General Gauging a Tank or Barge
· This action must be confirmed and documented before adding any fuel to the tank.  

14.7.2.3 Cautions: 

· It is not acceptable to receive fuel into a tank and simultaneously dispense ULSD fuel to the truck loading terminal or to a barge or to the West Memphis Terminal via Pipeline. 

· Exception:  LOADING TO A BARGE FROM A LIVE UNCERTIFIED TANK:

· Where tankage or inventory constraints occur, ULSD barges may on occasion have to be loaded from a live uncertified tank.  When this occurs, there are specific precautions and differences to the sampling and testing procedures to insure the quality of the product.  These procedures are described in Section 8.
· Exception:  LOADING TO THE WEST MEMPHIS TERMINAL VIA PIPELINE FROM AN UNCERTIFIED TANK:

· Where tankage or inventory constraints occur, ULSD may be transferred directly to the West Memphis Terminal via Pipeline from an Uncertified Tank.  When this occurs, the receiving tank shall be a “dead tank” during the transfer and sampled following the transfer and tested for full specifications (Table G ULSD Full Specification) prior to release.
14.7.3 Completed Batch

14.7.3.1 Once the receiving tank is full or the desired quantity received:

· The batch is complete and the production stream into the tank is switched to another identified tank.  

· The completed batch tank is isolated (all valves in and out are closed). 
· Normally, following batch completion the tank will be sampled and certified as outlined in Section 6.
Section 15 “ULSD Barge Receiving to Refinery Tank Storage”

15.1 Introduction
15.1.1 Procedures for insuring quality in this section will refer to the receipt of ULSD Fuel into Memphis Refinery Tankage through the Memphis Refinery Barge Loading Facility.

15.2 Summary of applicable Tests, Procedures and Forms

15.2.1 Tests and Procedures utilized for Barge Receiving to Tank Storage 

15.2.1.1 ULSD Barge Unloading
15.2.1.2 General Sampling Procedure 


15.2.1.3 General Gauging a Tank or Barge
15.2.2 Forms

15.2.2.1 Form T ULSD Barge Receipt Quality Checklist
15.3 General Precautions

15.3.1 All ULSD product delivered to The Memphis Refinery for storage shall:

15.3.1.1 Meet or exceed ASTM D 975 latest revision and The Memphis Refinery’s “ULSD Full Specifications” (Appendix A – Table G ULSD Full Specification) 
15.3.1.2 Be made in barges that met the requirements of Appendix A – Table I --  “ULSD Truck & Barge Minimum Cleaning Requirements” prior to loading at the load port. 

15.4 Process Overview  --  Activity Map
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15.5 Load Port Pre-Arrival

15.5.1 Barge Order and Load Port Shore Tank Certificate of Analysis (C of A)

15.5.1.1 A Barge Order is initiated by the barge schedulers and forwarded to:

· Economics and Planning group

· Tank Farm Operations Superintendent

· River Dock Operators

· Lab
· Towing Company

· Inspection Company

· Distillate Buyer 

15.5.1.2 Shore Tank C of A (Load Port)

· ULSD fuel delivered to The Memphis Refinery for storage shall be tested by Supplier prior to delivery to The Memphis Refinery and determined to meet or exceed ASTM D 975 latest revision and The Memphis Refinery’s “ULSD Full Specifications” (Appendix A – Table G ULSD Full Specification
· Supplier will send results of the (Shore Tank) Certificate of Analysis (C of A) with all test methods, tests results and the barge loading port release test results for the loaded product to The Memphis Refinery Barge Scheduler.
· Barge Scheduler forwards Shore Tank C of A to the following at least 24 hours prior to barge arrival: 

· Economics and Planning group

· Tank Farm Operations Superintendent

· River Dock Operators

· Lab
· Inspection Company. 

· Distillate Buyer
· Exception:  A shore Tank “C of A” may be replaced by a “Load Port Barge C of A” if the Shore Tank C of A is not available or the Barge is being loaded from a Live Tank or multiple tanks. 

15.5.2 Pre Load Check and Gauging at load port.

15.5.2.1 Inspection Company inspects Barge prior to loading, ensures barge meets requirement of appendix A – Table I ULSD Cleaning Requirements. and approves Barge for fuel receipt.  The Inspector will also:

· Obtain an opening gauge, temperature, and water cut on the shore tank per General Gauging a Tank or Barge and record on barge loading papers. 
· Obtain an opening gauge, temperature, and water cut on the barge per General Gauging a Tank or Barge and record on barge loading papers.
15.5.3 Load Barge at Load Port

15.5.4 Post Load Gauging and Sampling at load port.

15.5.4.1 The Inspector Shall

· Obtain a closing gauge, temperature, and water cut on the shore tank per General Gauging a Tank or Barge and record on barge loading papers.
· Obtain a closing gauge, temperature, and water cut on the barge per General Gauging a Tank or Barge and record on barge loading papers.
· Record the fore and aft draft of the barge and the degree of any port or starboard list on the barge loading papers.   

15.5.4.2 Sample Barge

· Following barge loading, barge samples for Refinery pre-receipt testing shall be obtained by the Independent Inspector according to barge General Sampling Procedures. 

· The Independent Inspector shall collect four (4) one-gallon marine vessel multiple compartment composite samples in Standard Metal cans from each barge according to General Sampling Procedures.  

· One (1) one-gallon sample shall be retained by the inspection company for a minimum of 30 days in the event analysis is required.
· Three (3) one gallon samples shall be shipped for next-day-delivery to the Memphis Refinery Lab (or to an independent lab at the direction of the Memphis Refinery Lab.)  
· One Sample will be tested immediately for Full Specifications as noted in Appendix A – Table G ULSD Full Specification.  Note:  If the Load Port is a Valero Refinery – then it is acceptable that the post load samples are analyzed at the Valero Lab at the Load Port and forwarded to the Distillate Schedulers and the Memphis Refinery for publication.
· Two (2) of the one gallon barge composite samples will be retained by the Testing Lab for a period of 60 days or until the receipt tank(s) is sampled and sampled and tested to confirm compliance with  Appendix A – Table G ULSD Full Specification.  
15.5.5 Released

15.5.5.1 The loaded barge(s) at the load port shall be released to shipment to the Memphis Refinery provided:

· Load port post loading gauging & sampling has been completed per section 5.5.4.
· All release requirements of the load port authorities have been met

15.6 Post-Arrival

15.6.1 Barge Docking

15.6.1.1 Prior to docking, the River Dock Operator shall radio docking instructions to the towing company.

15.6.1.2 Prior to unloading, the River Dock Operator shall ensure that the barge is safely moored to the dock and that the unloading hose is properly connected from the barge to the correct unloading connection on the dock.

15.6.1.3 Prior to unloading, the Tank Farm Operations Superintendent shall identify the receiving shore tank for the Refinery and advise the #2 Pumper and the River Dock Operator.
15.6.2 Inspect, Gauge and Sample

15.6.2.1 Inspect

· The River Dock Operator shall complete Appendix B – Form T ULSD Barge Receipt Quality Check List to log all barge receipts.

· An authorized Independent Inspector, approved by the River Dock Operator, shall inspect, with the Barge’s Representative, the unloading system including the hose and connections for integrity and cleanliness, prior to connecting the barge to the dock lines.

15.6.2.2 Gauge:

· An opening gauge, temperature, and water cut shall be obtained on all barge compartments by an authorized Independent Inspector in accordance with the General Gauging a Tank or Barge Procedures” in Appendix C and the results recorded on the barge unloading papers.
· The fore and aft draft of the barge and the degree of any port or starboard list shall also be recorded on the barge unloading papers.   

· If either of the following conditions is true for any compartment on any barge to be unloaded, consult with the Marine Vessel’s Master for an explanation.  If no satisfactory explanation can be obtained, do not discharge the suspect compartment(s) and the River Dock Operator shall advise the Tank Farm Operations Superintendent or Shift Superintendent for resolution of the issue:
· The ullage or volume in any compartment differs greatly from the loading port figures on the Bill of Lading.
· Compartment seals are used and are found missing, broken, or tampered with.

· In the event any measurable water is detected in any barge compartment:

· The River Dock Operator shall promptly notify the Tank Farm Operations Superintendent or Shift Superintendent to determine if discharge of the fuel should be refused.

· Do not unload it until:

· Sampling and testing as described below is completed

· Authorized by the Tank Farm Operations Superintendent, Shift Superintendent or the Operations Superintendent.
15.6.2.3 Sample

· Prior to discharge, barge samples shall be obtained by the Independent Inspector 
· The Independent Inspector shall collect two (2) one-gallon marine vessel multiple compartment composite samples in Standard Metal cans from each barge according to General Sampling Procedure  and transport these samples to the Refinery Lab for analysis. 

15.6.3 Analyze Samples

15.6.3.1 For each barge for which the Memphis Refinery Lab has received and tested a “Pre-Receipt” sample, the post arrival barge composite samples shall be tested in accordance with Appendix A--Table H ULSD Basic Tests ”

· Note: If no “pre-receipt” testing was performed, the barge samples will be tested for Full Specifications according to Appendix A Table G ULSD Full Specification
· If results entered into the LIMS system meet specifications per Appendix A--Table H ULSD Basic Tests (or Appendix A – Table G ULSD Full Specification if applicable) the LIMS will automatically generate a release document for review prior to unloading the product.  
· A copy of the Release Document is automatically available through the LIMS for individuals with authorized access to LIMS including the Tank Farm Operations Superintendent, River Dock Operators and Shift Superintendent.
· If any of the test results do not fall within the specification allowances the LIMS system will automatically notify designated Laboratory personnel.
15.6.3.2 Sample Retention

· For each barge unloaded into Memphis Refinery tankage, one of the one-gallon barge composite samples in new Standard Metal cans and shall be retained by Memphis Refinery laboratory for a minimum of 60 days or at least until the receipt tank(s) is sampled and tested to confirm compliance with the “Full” tests (Appendix A –Tables G).   Barge retain samples shall be retained To help resolve any dispute that may arise if a receipt tank fails to meet any of the specifications.
15.7 Unload Barge

15.7.1 Qualify Barge For Discharge

15.7.1.1 Product that does not meet specifications shall not be unloaded without the mutual consent of Barge Scheduler, and Tank Farm Operations Superintendent or Shift Superintendent during off-hours.

15.7.1.2  River Dock Operator or River Dock Operator and Barge’s Representative shall examine shipping documents, verify shipment quantity, and determine that records (source C of A and loading port barge release tests) indicate that ULSD meets all the specifications.

15.7.2 Set up to Receive

15.7.2.1 The #2 Pumper shall:

· Plan and align proper tankage and valving according to ULSD Barge Unloading Procedures.  

· Isolate storage tanks and communicates information to Dock Operator for reporting on Barge unloading papers.
15.7.2.2 The Independent Inspector shall obtain an opening gauge on the receipt tank(s) and ensure that adequate tank ullage exists to receive the full barge shipment.  This gauging activity shall be witnessed by the #2 Pumper.  Gauges shall be performed in accordance with General Gauging a Tank or Barge Procedures” in Appendix C.  With regard to the gauging information:

· The #2  Pumper shall recorded on the Pumper’s Transfer Sheets

· The Independent Inspector shall record on the Barge Loading Papers 
Caution:  It is generally preferred to receive into a dead tank. 

· If Tank storage space is not available at the refinery for barge receipt, barge may be received into a “live” untested production tank which must be certified to the Full Specifications (Appendix A – Table G ULSD Full Specification ) prior to releasing for shipment.  However, this risks that if the tests fail, it will be difficult to determine whether this was caused by the barge receipt product or the refinery production, Also, this prevents the determination of quantity received by shore tank gauge.

15.7.3 Unload

15.7.3.1 Once the requirements specified above in this Section are met, the barge may be unloaded, if authorized by the Tank Farm Operations Superintendent or Shift Superintendent during off-hours per procedure – ULSD Barge Unloading.
15.7.3.2  Begin pumping on instructions originating from shore, not from on board the barge.  Only shore personnel can determine that everything is ready to receive product.

15.8 Closing

15.8.1 Gauge and Record

15.8.1.1 After completion of unloading the barge, the Independent Inspector shall:

· At the Barge:

· Obtain a closing gauge and temperature on each barge compartment per procedure – General Gauging a Tank or Barge.
· Obtain a water cut on all compartments

· Record the results on the barge loading papers.  

· Record the fore and aft draft of the barge and the degree of any port or starboard list.

· At the Receiving Tank (witnessed by the #2 Pumper)

· After allowing the tank to settle for a minimum of one (1) hours, obtain a closing gauge, temperature and water cut on the tank   (per Gauging a Tank or Barge Procedure)
· Record the results on Barge loading papers and #2 Pumper will record results on transfer sheets.
Section 16 Refinery Certification Process
16.1 Certifying Process – After batching to a tank, (via Refinery Production or Barge Receipt) and gauging and recording, the ULSD fuel is sampled and certified for shipment through the following process.  
16.2 Certification Activity Map
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16.3 Certification Process

16.3.1 Sampling for certification:

16.3.1.1 The #2 Pumper is responsible for taking the following samples from all completed batch tanks and ensuring that all samples are taken in accordance with procedure – General Sampling Procedures.
· One (1) – ½ Gallon Single Tank Composite Sample in a standard metal can
· Two (2) – One Quart Single Tank Composite Samples in amber colored quart bottles

· **One (1) – One Quart Upper Level Tank Sample in an amber colored quart bottle.

· **One (1) – One Quart Middle Level Tank Sample in an amber colored quart bottle.

· **One (1) – One Quart Lower Level Tank Sample in an amber colored quart bottle.
**Note:  If the tank level is less then 10 feet – only a Middle Level Tank Sample is required.  If the tank level is between 10 and 15 feet – only Lower and Upper Level Tank Samples are required.  

	Tank Level
	Lower
	Middle
	Upper

	Less than 10 feet
	
	X
	

	Greater than 10 feet, less than 15 feet
	X
	
	X

	Greater than 15 feet
	X
	X
	X


16.3.2 Tank QC Checked

16.3.2.1 Certifying for Certificate of Analysis

· Prior to releasing a batch for shipment or transfer to another tank for shipment, the tank batch must be tested and certified for release.

· A Certification of Analysis (CofA) Full Specifications test shall be performed on each batch tank in accordance with “ULSD Full Specifications” in Appendix A – Table G ULSD Full Specification  

· If all test results entered into the LIMS system meet specifications per Appendix A – Table G ULSD Full Specification, the #1 Tester  at the Lab will advise the Shift Superintendent that the batch is awaiting approval for release.  The Shift Superintendent will log into LIMS, review the test results to ensure all results are within the specification allowances and approve the batch for release.  LIMS will then automatically generate a release document authorizing transfer of the product.  This release document will then be available to all employees with LIMS access including the Tank Farm Operations Superintendent, Shift Superintendent, the Pipeline Controller, and Valero Products Supply and Fuels Compliance Groups.
· Due to the stringent maximum allowable Sulfur concentration requirements for ULSD, and due to the poor reproducibility in Sulfur test methods, it is very important that all of the Tank samples (Upper, Middle, Lower and All-Levels) are on specification.  

· The Upper, Middle and Lower Tank Samples shall be tested for API gravity and Sulfur.  Each of these samples must meet the specifications for API Gravity and Sulfur. 

· The All-Levels sample result must always be on specification.  Averaging multiple results for the same sample is allowed if the test results are within the test method repeatability for test results from the same laboratory or within the test method reproducibility for test results from different laboratories.  However, averaging the Upper, Middle and Lower test results for release shall not be allowed, unless specifically endorsed on case by case bases by the Tank Farm Superintendent or Shift Superintendent.
· Regarding Lubricity Test Results – a lubricity wear scar test result of 700 microns or less is acceptable for release to the Truck Loading Terminal.  A lubricity improving additive is injected at the Truck Loading Terminal to improve the lubricity wear scar test result to 520 microns or less prior to custody transfer to the customer.
· A Signed Certificate of Analysis will be generated within 24 hours of testing and will be archived by the lab.  Copies will be available for distribution as requested.

· If the batch tank upper, middle & lower samples fail to meet any specifications with respect to API Gravity and Sulfur content:

· The product shall not be certified for shipment and a Release Document will not be generated.

· The LIMS system will automatically notify designated Laboratory personnel.

· The laboratory shall retain the one- ½ gallon sample collected in the Standard Metal can for a minimum of 60 days.

· The Laboratory shall retain the tests results of all certified batch tanks for a minimum period of 5 years.  

16.3.2.2 The Shift Superintendent shall notify the # 2 Pumper of his approval for the Tank’s release.

Section 17 Tank Storage to Truck Loading Process

17.1 Introduction
17.1.1 Procedures for insuring quality in this section will refer to the transfer of ULSD Fuel from Refinery Tankage into trucks at the Truck Loading Terminal.

17.2 Summary of applicable Tests, Procedures and Forms

17.2.1 Tests and Procedures utilized for the Tank Storage to Truck Loading Process.

17.2.1.1 ULSD Truck Loading Terminal Tank Align and Switch
17.2.1.2 General Gauging a Tank or Barge
17.2.1.3 General Sampling Procedures

17.2.1.4 ULSD Conductivity Testing
17.3 General Precautions

17.3.1 Prior to loading any tanker truck:

17.3.1.1 The shipping tank shall have been certified for shipment per Section 6.  

17.3.1.2 A copy of the Release Document is automatically available through the LIMS for individuals with authorized access to LIMS including the Tank Farm Operations Superintendent and the Truck Loading Terminal Operator. 

17.3.1.3 Terminal Operator shall log in Terminal Log Book the Date, Time, Tank and Batch Numbers for each Release Document. 

17.3.1.4 Excess water shall be drained sufficiently from the tank to avoid entrainment of water in the fuel supply to the truck rack.

17.3.2 Tank Farm and Terminal Personnel must ensure that a fully segregated and dedicated system (no interconnecting lines) is used from the certified ULSD fuel shipping tank to the truck rack loading arm.   If this is not possible, the interconnecting lines to the shipping lines for loading trucks must be blinded or be separated by double block valves with a bleed valve in between the valves on all interconnecting lines.   Also, open the bleed valves between double valves shall be opened to ensure that the valves are closed tightly and do not leak.
17.3.3 Loading of ULSD and any other product on the same truck trailer (Split loading) is only permitted provided there is a double bulkhead between the ULSD compartments and any other products. Full loads of ULSD fuel are preferred for all loads to protect ULSD fuel quality.

17.3.3.1 All Terminal Operators responsible for ULSD fuel truck loading must be trained (with refresher training annually).
17.3.3.2 Truck Driver Training is achieved through bi-annual Truck Driver Certification Process.  This process includes relevant ULSD compliance, safety and quality information.  The Truck Driver Authorization card is evidence of completion of this training.
17.3.3.3  Failure on the part of the Truck Driver to fulfill his or her responsibilities and documentation shall be cause for disciplinary action up to and including the revocation of the Truck Driver’s fuel loading privileges at all Valero Memphis Area Terminals. 
17.4 Process Overview  -- Activity Map
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17.5 Releasing Process
17.5.1 Gauging/Recording

17.5.1.1 Identify Source Tank

· #2 Pumper shall identify the tank to be prepared for shipment and verify that the tank has been certified for shipment, approved by the Shift Superintendent for release and a release document is available.
NOTE: Regarding the lubricity test result for the tank being prepared for shipment, the maximum acceptable lubricity wear scar test result is 700 microns.  Any tank with a lubricity wear scar result that exceeds 700 microns may not be aligned to the Truck Loading Terminal.

17.5.1.2 Gauge Tank

· Prior to releasing a new shipping tank to the Truck Rack,  the #2 Pumper shall obtain an opening gauge and temperature according to procedure General Gauging a Tank or Barge and record this information on the transfer sheets.

17.5.1.3 Notify of Switch

· #2 Pumper Notifies Truck Loading Terminal Operator the switch is eminent. 

· Truck Loading Terminal Operator confirms that there is a Release Document for the tank prior to switching.  
· Caution – no switch should be made until the Terminal Operator and the #2 Pumper have confirmed there is a Release Document complete for the new tank and that the lubricity wear scar test result for the new tank is 700 microns or less.  
· Truck Loading Operator notes time and switch information in Log Book.

17.5.1.4 Line up and Release Tank 

· #2 Pumper lines up tank for delivery to Truck Rack according to procedure ULSD Truck Loading Terminal Tank Align and Switch.
· Pumper contacts Truck Loading Terminal Operator immediately following switch to verify and record time.
17.5.2 Pre Loading
17.5.2.1 Drain Compartments

· It is preferred that all truck trailers (compartments and hoses) be dedicated to ULSD.  All other fuel prior cargoes, such as gasoline, aviation gasoline or undyed diesel, must be cleaned according to the guidelines in Appendix A Table I - “ULSD Barge and Truck Cleaning Requirements”.  
· All truck trailer compartments as well as loading/unloading manifold shall be drained dry of previous cargo prior to loading.  

· The Truck Driver has the primary responsibility for insuring the truck is properly cleaned, if required, and drained dry prior to loading.  Specific instruction for the Truck Driver is part of their bi-annual Driver certification training.  Failure to comply with these requirements may result in loss of certification and privileges to load at the terminal.  
Caution:  Any Truck Loading Terminal Operators observing a truck being loaded which does not appear to comply with the above criteria must bring this to the attention of the Terminal Manager immediately to insure appropriate action can be taken.  
17.6 Shipping Process 


17.6.1 Loading and QC Checks

17.6.1.1 Line Sample after Tank Switch/Flush and Daily Line Sample after Tank Switch/Flush

· Following a tank switch and after sufficient amount of fuel has passed through the system to insure product from the new tank is at the Truck Loading Terminal line sample location, the Terminal Operator shall take two (2) one-quart loading line samples at Lane #6 according to General Sampling Procedures.
· One sample shall be logged into LIMS and the Terminal Operator will notify the #2 Pumper that the sample is ready to be picked up and transported to the Lab.
· The Terminal Operator will post the sample information in the Truck Loading Terminal ULSD log book, monitor the progress of the sample pickup and the subsequent test results from the Lab that will be posted in LIMS. 
· The other sample shall be placed in the sample cabinet at the Truck Loading Terminal and retained for a minimum 30 days.  In the event of any quality issue regarding the sample or shipments made from the shipping tank represented by the sample, the sample shall be retained until such issues have been resolved.
· After the initial samples are obtained following a tank switch, the Terminal Operator will pull a one-quart line sample ASAP after 12:01 a.m. each morning according to General Sampling Procedures as long as the tank is aligned to the Truck Loading Terminal.  

· These samples shall be placed in the sample cabinet at the Truck Loading Terminal and retained for a minimum 30 days.  In the event of any quality issue regarding the samples or shipments made from the shipping tank represented by the samples, the samples shall be retained until such issues have been resolved.
17.6.1.2 Testing of Sample
· The one quart sample that is delivered to the Lab will be tested for Sulfur, API Gravity, conductivity  and Lubricity.  The test results will be available through LIMS
· Sulfur Test Results:
· If results are 13 ppm or lower for Sulfur – no further action is required.
· If results are 14 or greater – loading should be immediately suspended until the reason for the variance can be determined and corrected. 
· API Gravity results:

· API Gravity shall be a minimum of 30 
· Conductivity results:

· Conductivity shall meet an electrical conductivity range of 50 to 600 conductivity units (pS/m) after the addition of electrical conductivity additive. This is to minimize the risk of Static Electrical Hazards. (See Section 1.3)
· Lubricity Test Results:

· Lubricity test results must be 520 microns or less per ASTM D 6079
CAUTION:  If the lubricity wear scar test result exceeds 520 microns, the Lab Tester shall immediately notify the Terminal Operator and the Laboratory Supervisor.  The Terminal Operator shall immediately notify the Truck Loading Terminal Manager and ULSD loading will be immediately suspended and remain suspended until the issue is resolved.
· Any remaining portion of the sample following testing shall be retained for 30 days.  In the event of any quality issue regarding the samples or shipments made from the shipping tank represented by the samples, the samples shall be retained until such issues have been resolved.
· NOTE:  The Lab Supervisor will be the Lab’s primary point of contact for any questions concerning tank or line sample testing results.
17.6.2 Post loading

17.6.2.1 Truck Driver shall obtain bill of lading for load at the Driver’s Room. 
17.6.2.2  The Release Document for the Full Tests (Appendix A – Table G ULSD Full Specification) and MSDS are available for Truck Drivers from the control room at their request. 
17.7 Additional Daily Actions and Activities

17.7.1 Totalizer Readings are taken from the lubricity additive tank and reconciled against loading records during each 24 hour period to ensure that the correct amount of additives per specification were injected. 
Section 18 “Tank Storage to Barge Loading” Process 


18.1 Introduction
18.1.1 Procedures for insuring quality in this section will refer to the storage, testing and transfer of ULSD from Refinery Tankage into Barges at the Memphis Barge Loading Facility.

18.2 Summary of applicable Tests, Procedures and Forms

18.2.1 Tests and Procedures utilized during the tank storage to barge loading process 
18.2.1.1 General Sampling Procedures 
18.2.1.2 General Gauging a Tank or Barge
18.2.1.3 ULSD Barge Loading 
18.3 General Precautions

18.3.1 If the barge carries other products, double valve segregation shall be provided for the liquid phase between the ULSD product and other products.
18.3.2 CAUTION.  The standard and preferred practice for loading ULSD fuel is from a Dead – Certified Tank.  

18.3.2.1 Exception -- LOADING TO A BARGE FROM A LIVE UNCERTIFIED TANK:

· It is recognized that ULSD barges may have to be loaded from a live uncertified tank.  When this occurs, there are specific precautions and differences to the sampling and testing procedures to insure the quality of the product.  These procedures are described in this section.  
18.3.3 Excess water shall be drained sufficiently from the tank to avoid entrainment of water in the fuel supply to the barge loading.

18.4 Process Overview  --   Activity Map
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18.5 Prepare to Ship

18.5.1 Receive Order

18.5.1.1 A barge order is initiated by the barge schedulers and forwarded to:

· Tank Farm Operations Superintendent

· Shift Superintendent

· River Dock Operator

· Economics and Planning

· Towing Company

· Inspection Company
18.5.1.2 Towing company typically advises the barge loading dock of its ETA for the barge.

18.5.1.3 Dock Operator provides Towing Company with docking instructions.

18.5.1.4 Immediately prior to arrival – Dock Operator contacts Inspector to advise him of barge ETA.  

18.5.2 Pre-Load Check

18.5.2.1 Barge Check
· The River Dock Operator shall:
· Ensure that the barge is safely moored to the dock.
· Inspect, with the Barge’s Representative, the loading system including the hose and connections for integrity and cleanliness, prior to connecting to the dock lines.
· Ensure that the loading hose is properly connected from the barge to the correct loading connection on the dock.
· Ensure that the ground cable is in good condition and connected from the dock to the barge.
· Prior to loading the barge the River Dock Operator and the Independent Inspector shall:

· Review the barge’s prior cargo and cleaning records.  

· Verify the prior cargo in each compartment.

· Ensure that the appropriate cleaning requirement have been met according to Appendix A - Table I ULSD Cleaning requirements.

· The Independent Inspector shall:

· Conduct a “top-to-bottom” inspection of all the barge cargo compartments, piping systems and pump arrangements to ensure that the barge’s compartments, pumps and lines have been properly cleaned, drained, stripped and are free of water and solids contamination.  

· If excessive residue, sludge, excess water, rust, etc. is evident, the barge shall not be loaded and River Dock Operator shall be notified.  
18.5.3 Gauging and Recording

18.5.3.1 All barge and shipping tank gauges shall be performed in accordance with the General Gauging a Tank or Barge procedure which can be found in Appendix C.

· Regarding the Barges, the Independent Inspector shall:

· Obtain an opening gauge and temperature on each barge compartment

· Obtain a water cut on all compartments

· Record the fore and aft draft of the barge and the degree of any port or starboard list.  
· Record the results on the barge loading papers.  
· Regarding the Shipping Tanks
· The Inspector shall (witnessed by the #2 Pumper):
· Obtain an opening gauge, temperature, and water cut on the shipping tank.
· Communicate this information to the River Dock Operator who shall record this information on the barge loading papers.
· The #2 Pumper shall:
· Record this information on the tank farm transfer sheets 

· Exception – If the barge is being loaded from a Live – Uncertified Tank an opening gauge on the shipping tank is not required. 
18.6 Releasing

18.6.1 Load Barge 
18.6.1.1 #2 Pumper, River Dock Operator, and Tankerman will load the barge according to Procedure – ULSD Barge Loading
18.6.1.2 As described in Procedure – ULSD Barge Loading  approximately 1 hour after starting the pump the Pumper will return to the tank to obtain a check gauge to ensure proper line-up and that the product is being transferred from the tank at the correct rate.
· CAUTION:  Transferring fuels presents some risk of generating static electricity.  A Conductivity improver has been added to the ULSD prior to loading to minimize the risk of Static Electrical Hazards. (See Introduction Section)
18.6.2 Post Load Gauging
18.6.2.1 At the Barge:

· After completion of loading, the Independent Inspector shall:

· Obtain a closing gauge, temperature, and water cut on all barge compartments according to procedure – General Gauging a Tank or Barge. 
· Obtain the fore and aft draft and any port or starboard list.
· Record these results on the barge loading papers.  

18.6.2.2 At the Tank:
· The Inspector shall (witnessed by the #2 Pumper):

· Obtain a closing gauge, temperature, and water cut on the shipping tank per procedure – General Gauging a Tank or Barge.
· Communicate this information to the River Dock Operator who shall record this information on the barge loading papers.
· The #2 Pumper shall:

· Record this information on the tank farm transfer sheets 

· Exception – If the barge was loaded from a live – Uncertified tank a closing gauge on the shipping tank is not required.  
18.6.3 Post Loading Sampling and Testing

18.6.3.1 If Barge was loaded from a Certified Tank 

· The Independent Inspector shall collect two (2) one-gallon marine vessel multiple compartment composite samples in standard metal cans from each barge according to General Sampling Procedures and transport these samples to the Refinery Lab for analysis. 

· One (1) one-gallon sample will be delivered to the Lab, shall be tested for the Basic Specifications (Appendix A--Table H ULSD Basic Tests).

· One (1) one gallon sample delivered to the Lab shall be retained for a minimum of 60 days.  
18.6.3.2 If Barge was loaded from a Live -- Uncertified Tank for delivery to The West Memphis Terminal:

· The Independent Inspector shall collect two (2) one-gallon marine vessel multiple compartment composite samples in Standard Metal cans from each barge according to General Sampling Procedures and transport these samples to the Refinery Lab for analysis. 

· One (1) one gallon sample will be delivered to the Lab, shall be tested for the Basic Specifications (Appendix A--Table H ULSD Basic Tests.)  A full certification of analysis will be performed on the receiving tank at the West Memphis Terminal prior to release for shipment. 
· One (1) one gallon sample delivered to the Lab shall be retained for a minimum of 60 days.  . 

18.6.3.3 If Barge was loaded from a Live – Uncertified tank for delivery to any other customer:

· The following samples will be obtained by the Independent Inspector:

· Three (3) one gallon marine vessel multiple compartment composite samples.

· All three (3) samples will be delivered to the Lab:

· One sample shall be tested for the ULSD Full Specifications (Appendix A – Table G ULSD Full Specification).

· Two (2) samples will be retained for a minimum of 60 days. 

18.7 Closing and Shipping

18.7.1 QC checked

18.7.1.1 A copy of the Release Document is automatically available through the LIMS for individuals with authorized access to LIMS including the Shift Superintendent, Tank Farm Operations Superintendent, #2 Pumper, and Distillate Barge Scheduler.
18.7.1.2 If the Post loading barge samples fail to meet specification requirements in the section above, the barge shall not be released and the Laboratory will immediately notify the River Dock Operator and Shift Superintendent or the Tank Farm Operations Superintendent. 
18.7.1.3 Laboratory shall retain records of all tests results for at least five years.

18.7.1.4 Distillate Barge Scheduler sends a copy of the Post Loading Analysis to the Customer.
18.7.2 Released 


18.7.2.1 The River Dock Operator shall review the LIMS Release document or test results and confirm that all specifications have been met prior to releasing the Barge.

· Exception:  With the concurrence of the Barge Scheduler, Tank Farm Superintendent and the River Dock Operator, the barge may be released from the dock prior to posting of final lab results in order to expedite shipping.  If the barge is found to be out of specification, the barge will likely have to return to the dock for resolution of the issue.  

18.7.2.2 A Product Transfer Document (PTD) is completed and filed by the River Dock Operator.  PTD accompanies Barge Loading papers to customer.

18.7.2.3 The River Dock Operator will record all pre-load inspection results, product loading and post-loading tests results and other pertinent data for each barge shipment on the Barge Loading Papers.
Section 19 ULSD Transfer to West Memphis Terminal via Pipeline
19.1 Introduction
19.1.1 Procedures for insuring quality in this section will refer to the storage, testing and transfer of ULSD Fuel via Shorthorn Pipeline to the West Memphis Terminal.

19.2 Summary of applicable Tests, Procedures and Forms

19.2.1 Tests and Procedures utilized for the “Tank Storage to Pipeline” delivery Process

19.2.1.1 General Sampling Procedures
19.2.1.2 General Gauging a Tank or Barge
19.2.1.3 ULSD Refinery Tank to WMT/Exxon Pipeline Align and Switch
19.3 General Precautions  

19.3.1 It is essential to assure that receipt pipeline product interface cuts are diligently done to completely protect the quality of ULSD.  Pipeline interface or transmix cannot be blended into ULSD, otherwise its Sulfur content will be contaminated and require downgrade to LSD or HSD.  Gravitometers, Interface Detectors and Sulfur Analyzers shall be used.
19.3.2 Excess water shall be drained sufficiently from the tank to avoid entrainment of water in the fuel supply to the barge loading.

19.4 Shorthorn Pipeline – General Information
19.4.1 The Shorthorn Pipeline supplies product to either the Valero West Memphis Terminal or the Exxon Memphis Terminal. 
19.4.2 Shorthorn Pipeline originates at the Memphis Refinery mainline pumps which are located just east of the Memphis Refinery River Dock.  The pipeline makes an underwater crossing beneath McKellar Lake to Treasure Island and then makes another underwater crossing beneath McKellar Lake to President’s Island.  There is a junction point at President’s Island where the pipeline splits into two segments.  One segment makes an underwater crossing beneath the Mississippi River to the Valero West Memphis Terminal and the other segment travels underground to the Exxon Memphis Terminal located on President’s Island.
19.4.2.1 The common segment of the pipeline that runs from the Refinery to the junction point on President’s Island is 14” and contains approximately 1800 bbls of line fill.
19.4.2.2 The pipeline segment that runs from the President’s Island junction point to the WMT is 14” and contains approximately 4675 bbls of line fill.
19.4.2.3 The pipeline segment that runs from the President’s Island junction point to the Exxon Memphis Terminal is 14” and contains approximately 1425 bbls of line fill.
19.4.3 ULSD transfer to the Exxon Terminal is limited to 2000 bbl per hour due to constraints at the Exxon Terminal.
19.4.4 The Shorthorn Pipeline is a multi-product line.  The suction of the two (2) mainline pumps are fed by the tank farm booster pumps servicing several Gasoline and Diesel product tanks via two (2) gasoline and one (1) diesel transfer lines.  These transfer lines are also used to supply product to barge loading at the river dock.  The two mainline pumps are located just east of the Refinery River Dock.  

19.4.5 The pipeline operation is controlled by The Premcor Pipeline Company, a wholly owned subsidiary of Valero Energy Corporation.  

19.5 Process Overview
19.5.1 ULSD fuel that is produced by the refinery flows into any one of four (4) ULSD storage tanks and is stored in batches.  (Tanks #003, 62, 63, & 22)
19.5.2 It is preferred that each shipping tank be Certified prior to any transfer to the West Memphis Terminal.  In the event that fuel transferred to the West Memphis Terminal must be shipped from a “Live” tank, the tank must be certified per section 11 prior to being released from the WMT. 
19.5.3 Certified product will be released in a manner that protects the quality of the product.

19.5.4 The process is “closed” when shipments have been made and received by the West Memphis Terminal through the West Memphis Terminal (Shorthorn) Pipeline.  

19.5.5 The following Activity map tracks both the steps in the Transfer and shipping process and the specific activities performed by key groups of individuals to complete the process effectively.

19.6 Refinery to West Memphis Terminal Pipeline Transfer Activity Map
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19.7 Releasing Process
19.7.1 Fuel Transfer Schedule 

19.7.1.1 The Products & Feedstocks Coordinator is in contact with the West Memphis Memphis Terminal and issues a schedule as needed detailing the shipments to be made to the WMT.  The Products & Feedstocks Coordinator issues a Certificates of Analysis for each batch that is to be shipped prior to the shipment being made. 

19.7.1.2 A Product Transfer Document (PTD) or Barge Report is completed by the Pipeline Control Room Operator for use and filing by the WMT.

19.7.2 WMT Terminal Transfer – Releasing and Shipping 

19.7.2.1 #2 Pumper will:
· Line up supply tank for transfer to the WMT according to ULSD Refinery Tank to WMT/Exxon Pipeline Align and Switch
· Obtain an opening gauge and temperature on the shipping tank according to procedure General Gauging a Tank or Barge 
· Record opening gauge information on transfer sheet.
· Contact Pipeline Control Room Operator to advise of readiness to start.  

19.7.2.2 Pipeline Control Room Operator will:

· Enter the transfer information into their log.
· Enter the approved batch size of ULSD fuel into the system computer for the transfer.  
· Contact the WMT to verify they are ready for shipment.

· Contact the #2 Pumper and coordinates the start up of the transfer pump by the Pipeline Control Room Operator. 
19.7.2.3 The Pipeline Control System will automatically stop the transfer operation when the metered volume reaches the predetermined batch size. 

19.8 Closing Process

19.8.1 Gauge Shipping Tank and Record – 

19.8.1.1 #2 Pumper shall obtain a closing gauge and temperature on the shipping tank according to General Gauging a Tank or Barge and record this gauge and temperature information on the Tank Farm Transfer Sheet.
19.8.1.2 The WMT will close out the transfer according to their procedures.
Section 20 ULSD Transfer to Exxon Memphis Terminal via Pipeline
20.1 Introduction
20.1.1 Procedures for ensuring quality in this section will refer to the transfer of ULSD Fuel via Shorthorn Pipeline from the Memphis Refinery tanks to the Exxon Memphis Terminal.

20.2 Summary of applicable Tables, Procedures and Forms

20.2.1 Procedures

20.2.1.1 General Gauging a Tank or Barge
20.2.1.2 ULSD Refinery Tank to WMT/Exxon Pipeline Align and Switch
General Precautions  

Excess water shall be drained sufficiently from the supply tank to avoid entrainment of water in the fuel supply to Shorthorn Pipeline.

20.3 Shorthorn Pipeline – General Information
20.3.1 The Shorthorn Pipeline supplies product to either the Valero West Memphis Terminal or the Exxon Memphis Terminal. 
20.3.2 Shorthorn Pipeline originates at the Memphis Refinery mainline pumps which are located just east of the Memphis Refinery River Dock.  The pipeline makes an underwater crossing beneath McKellar Lake to Treasure Island and then makes another underwater crossing beneath McKellar Lake to President’s Island.  There is a junction point at President’s Island where the pipeline splits into two segments.  One segment makes an underwater crossing beneath the Mississippi River to the Valero West Memphis Terminal and the other segment travels underground to the Exxon Memphis Terminal located on President’s Island.
20.3.2.1 The common segment of the pipeline that runs from the Refinery to the junction point on President’s Island is 14” and contains approximately 1800 bbls of line fill.
20.3.2.2 The pipeline segment that runs from the President’s Island junction point to the WMT is 14” and contains approximately 4675 bbls of line fill.
20.3.2.3 The pipeline segment that runs from the President’s Island junction point to the Exxon Memphis Terminal is 14” and contains approximately 1425 bbls of line fill.
20.3.3 ULSD transfer to the Exxon Terminal is limited to 2000 bbl per hour due to constraints at the Exxon Terminal.
20.3.4 The Shorthorn Pipeline is a multi-product line.  The suction of the two (2) mainline pumps are fed by the tank farm booster pumps servicing several Gasoline and Diesel product tanks via two (2) gasoline and one (1) diesel transfer lines.  These transfer lines are also used to supply product to barge loading at the river dock.  The two mainline pumps are located just east of the Refinery River Dock.  

20.3.5 The pipeline operation is controlled by The Premcor Pipeline Company, a wholly owned subsidiary of Valero Energy Corporation.  

Process Overview
20.3.6 ULSD fuel that is produced by the refinery flows into any one of four (4) ULSD storage tanks and is stored in batches.  (Tanks #003, 62, 63, & 22)

20.3.7 It is preferred that each shipping tank be Certified prior to any transfer to the West Memphis Terminal.  In the event that fuel transferred to the West Memphis Terminal must be shipped from a “Live” tank, the tank must be certified per section 11 prior to being released from the WMT. 
20.3.8 Certified product will be released in a manner that protects the quality of the product.

20.3.9 The process is “closed” when shipments have been made and received by the West Memphis Terminal through the West Memphis Terminal (Shorthorn) Pipeline.  

20.3.10 The following Activity map tracks both the steps in the Transfer and shipping process and the specific activities performed by key groups of individuals to complete the process effectively.


20.4 Refinery to Exxon Memphis Terminal Pipeline Transfer Activity Map
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20.5 Releasing Process
20.5.1 Fuel Transfer Schedule 

20.5.1.1 The Products & Feedstocks Coordinator is in contact with the Exxon Memphis Terminal and issues a schedule as needed detailing the shipments to be made to the Exxon Memphis Terminal.  The Products & Feedstocks Coordinator issues a Certificates of Analysis for each batch that is to be shipped prior to the shipment being made. 

· A Product Transfer Document (PTD) or Barge Report is completed by the Pipeline Control Room Operator for use and filing by the Exxon Memphis Terminal.
20.5.2 Shorthorn Pipeline Common Segment – Line Wash 
20.5.2.1 The Products & Feedstocks Coordinator will coordinate with the Refinery Scheduling/Blending Specialist to determine if a line wash is necessary to displace the line fill of the common segment of Shorthorn Pipeline (line fill between the Refinery and the junction point on President’s Island)  to the West Memphis Terminal prior to beginning the fuel transfer to the Exxon Terminal.

20.5.2.2 If a line wash is required:
· The #2 Pumper will:
· Line up supply tank for delivery to WMT according to Gasoline Refinery Tank to WMT/Exxon Pipeline Alignment.
· Obtain an opening gauge and temperature on the supply tank and record this gauge and temperature on the Tank Farm Transfer Sheet.  
· Contact the Pipeline Control Room Operator to advise of readiness to start and size of line wash batch size.  
· WMT Operator will:

· Line up the WMT tank for receipt of the line wash.

· Contact the Pipeline Control Room Operator and advise when they are ready for the line wash receipt.
· Pipeline Control Room Operator will:

· Enter the line wash transfer information into their log.
· Enter the line wash batch size into the system computer for the transfer.
· Contact the #2 Pumper and coordinate the start up of the transfer pump by the Pipeline Control Room Operator
· The Pipeline Control System will automatically stop the line wash transfer operation when the metered volume reaches the predetermined batch size. 
· At the conclusion of the line wash transfer, the #2 Pumper will obtain a closing gauge and temperature on the supply tank and record this gauge and temperature on the Tank Farm Transfer Sheet.   
20.5.3 Exxon Terminal Transfer – Releasing and Shipping 

20.5.3.1 #2 Pumper will:
· Line up supply tank for transfer to Exxon Terminal according to ULSD Refinery Tank to WMT/Exxon Pipeline Alignment 
· Obtain an opening gauge and temperature on the shipping tank according to procedure General Gauging a Tank or Barge 
· Record opening gauge information on transfer sheet.
· Contact Pipeline Control Room Operator to advise of readiness to start.  

20.5.3.2 Pipeline Control Room Operator will:

· Enter the transfer information into their log.
· Enter the approved batch size of ULSD fuel into the system computer for the transfer.  
· Contact the Exxon Terminal to verify they are ready for shipment.

· Contact the #2 Pumper and coordinate the start up of the transfer pump by the Pipeline Control Room Operator. 
20.5.3.3 The Pipeline Control System will automatically stop the transfer operation when the metered volume reaches the predetermined batch size. 

20.6 Closing Process


20.6.1 Gauge Shipping Tank and Record – 

20.6.1.1 #2 Pumper shall obtain a closing gauge and temperature on the shipping tank according to General Gauging a Tank or Barge and record this gauge and temperature information on the Tank Farm Transfer Sheet.
20.6.2 The Exxon Memphis Terminal will close out the transfer according to their procedures.
Appendix A – Tables

	Table
	Title
	Table refers to:

	F
	Cloud and Pour
	ULSD

	G
	ULSD Full Specification
	ULSD

	H
	ULSD Basic Tests
	ULSD

	I
	ULSD Barge and Truck Cleaning Requirements
	ULSD

	K
	ULSD Summary of ULSD Samples, Tests and Retain Sample Retention Time
	ULSD


Appendix B -- Forms

Since some forms will change over time, please make sure to refer to the latest forms for your use. 
	Form
	Title
	Area
	Responsible
	Countersign
	Refers to;

	T
	ULSD Barge Receipt Quality Assurance Checklist
	Refinery
WMT
	River Dock Operator
	Superintendent or WMT Manager
	ULSD

	V
	Refinery Personnel ULSD Training
	All
	Trainer
	None
	ULSD


Notes concerning forms use and records retention:

· It is important that all product quality tests and procedures, as required in the QC Manual, be well documented using the recommended log forms.

· All records must be self-explanatory and legible.

· Laboratory tests results data, records of equipment performance checks, and maintenance are needed to verify that the required tests and checks were made.

· These records are needed to satisfy customers’ requirements and may be required in case of an incident or product quality dispute.

· The Refinery, Terminal and Pipeline Supervisors shall routinely, in a timely manner, review the completed forms for any abnormal conditions and for proper and timely entries.  All records shall be dated and signed by the person(s) responsible for completing the forms.
· All records shall be kept for a minimum period of five (5) years or as required in the Corporate Records Retention Policy, whichever is longer.
Appendix C – Standardized Procedures
The Standardized procedures utilized in this manual are listed below.  Please make sure to refer to the PSM standards for updates to these procedures.  
	PSM Procedure and Link

	General Sampling Procedures

	General Gauging a Tank or Barge

	ULSD Conductivity Testing

	General H2S Lead Acetate Test

	ULSD Rundown Tanks Line and Switch

	ULSD Truck Loading Terminal Tank Align and Switch

	ULSD Barge Unloading

	ULSD Barge Loading

	ULSD Refinery Tank to WMT/Exxon Pipeline Align and Switch

	Barge Unloading Tank 82 & 85



.

Appendix D -- Glossary   
	The terms included in this Glossary are those, which have a meaning in the refining industry that is somewhat different from their dictionary definitions. 


	AMBIENT TEMPERATURE
	The air temperature surrounding a specific area

	API
	American Petroleum Institute

	API DEGREES
	Units used for density measurement.

	API GRAVITY
	The petroleum industry’s scale and method of measuring density of liquid petroleum products, including ULSD fuel

	· API Gravity
	A special gravity scale adopted by the API for expressing gravities of liquid hydrocarbon products:

         API=               141.5                    -131.5

·                    Specific Gravity @ 60°F

	ASTM
	American Society for Testing Materials.  An organization that sets up standards for testing industrial products.

	ASTM Color
	A test method for determining the color of a wide variety of petroleum products such as: Lubricating oils, heating oils, diesel fuel oils, and petroleum waxes with a range of 0 (clear oils) - 8 (dark oils).

	ASTM D 86
	A test method used to obtain an assay of a mixture whose heaviest molecule boils at about 700oF (370oC).

	ASTM Distillation
	Any one of several distillation tests made in accordance with specific ASTM distillation procedures.  The most common distillation tests are the D 86 used on light products like gasoline and jet fuel, and the D 1160 used on heavier products like vacuum gas oils.



	BASIC TESTS
	A selected set of tests carried out, during or after certain types of movement, to verify that the ULSD has not been contaminated or the quality of the fuel has not otherwise changed and remains within the specification limits for specified critical properties.

	BAT
	Bed Average Temperature.  A general measure of operating severity of the catalyst bed.

	BATCH
	A batch of fuel is an identifiable quantity, produced at a refinery, tested and identified as a single entity.  If product from two different batches is mixed, i.e., at a terminal, it is re-tested and re-identified as a new batch.

	Boiling Point
	The temperature at which a substance boils, that is, when the liquid is converted into vapor.  The boiling point of a substance increases if the pressure on it is raised and decreases if the pressure is lowered.  This term is usually restricted to pure substances.  The corresponding term of mixtures that exhibit a boiling range is a bubble point.

	Boiling Range
	The range of temperature, usually determined at boiling range.  The range of temperature, usually determined at atmospheric pressure and by a distillation test, over which boiling or distillation of a liquid proceeds.  Only a pure substance has one definite boiling temperature at a given pressure.  Mixtures, such as petroleum products, exhibit a boiling range.

	BONDING
	The physical connection of two metal objects by an electrical conductor, which equalizes the charge or electrical potential between the two objects.  Example:  tank truck bond to the loading rack with a metal cable to equalize the charge, thus reducing the possibility of generating sparks while is loading.

	Catalyst
	A material that promotes a desired reaction (without itself undergoing a chemical change).

	CERTIFICATE OF ANALYSIS  

(C of A)
	A Certificate of Analysis should be prepared to document the full specification analyses performed at the refinery.  The C of A normally shows the date, test methods, test results, batch number, batch quantity, tank number, and the type and quantity of additives, if used.  A person responsible for the test results should sign the C of A.



	Cetane Number
	The percentage of pure Cetane in a blend of Cetane and alpha-methylnaphthalene, which matches the ignition quality of a diesel fuel sample.  This quality, specified for middle distillate fuels, is analogous to the octane number for gasolines.

	Charge
	Feedstock to a refinery-processing unit.

	CLOUD POINT
	The temperature of a liquid specimen when the smallest observable cluster of wax crystals first appears on cooling under prescribed conditions. 

	COLOR
	ULSD fuel is usually a “pale yellow” to “blue green” tint. 

	COMMINGLE
	The mixing of product from two different sources or batches so that each loses its original identity.

	CONDUCTIVITY
	The capability to transmit electrostatic charges, normally expressed Pico Siemens per meter (pS/m) for petroleum products.  It is the reciprocal of electrical resistivity.  

	CONDUCTIVITY IMPROVER
	A material added to a fuel in very small amounts to increase its electrical conductivity and thereby reduce relaxation time.

	CONTAMINANTS
	Substances, either foreign or native, which may be present in ULSD fuel that may detract from its performance.

	Cooler
	A heat exchanger whose primary purpose is to reduce the temperature of one of the passing fluids.

	Corrosion
	Destruction of a metal surface as a result of a chemical reaction.  Corrosion can be caused by acids or other corrosive agents.

	Corrosion Inhibitor
	A chemical mixture, which is added to a corrosive system to reduce or eliminate corrosion problems.

	Crude
	A short name that describes raw or unrefined petroleum or crude oil.

	Crude Oil
	A synonym for petroleum.  A naturally occurring mixture consisting predominately of hydrocarbons and or sulfur, nitrogen, and oxygen derivatives of hydrocarbons.  Crude oil is removed from the earth in a liquid state, or is capable of being so removed.



	Cut
	An individual product obtained during the distillation of oil.

	Cut Point
	The boiling temperature division, based on a distillation curve, between two cuts.  The boiling ranges of two adjacent cuts overlap, so that the cut point is the temperature below which most of one cut boils and above which most of the next higher cut boils.

	D 86
	An ASTM test method used to determine the boiling point distribution of a cut with an endpoint lower than about 700oF (370oC).

	DEDICATED
	A completely segregated system of tankage, pipes, vehicles, etc. which handles only ULSD product.  Complete segregation can best be achieved by removing all interconnecting lines between pipelines which handle different products, and between pipelines that handle tested and untested product.  If interconnecting piping must be left in place, dedicated segregation can be achieved by the use of blind spectacle flanges, double block valves with bleed valve or by a twin seal valve with body bleed. 

	DENSITY
	The amount of mass (weight) in a unit volume of material.

	Desulfurization
	The removal of sulfur compounds from oil.  Desulfurization methods used include sweetening, amine treating, and hydrodesulfurization, and by reaction with hydrogen to form hydrogen sulfide.

	Diesel
	A combustible liquid hydrocarbon distilled from petroleum that has a boiling range of 400o - 650°F.

	DIFFERENTIAL PRESSURE
	The measured difference or Delta (ΔP) in pressure between any two points, generally between the inlet and outlet connections on filtration vessels.

	DIRECT READING ∆P GAUGE
	A pressure gauge that automatically displays the differential pressure between the inlet and outlet connections of a filtration vessel.

	Discharge Line
	Product line usually under pressure due to a pumping force being applied.

	DISSOLVED WATER
	Water that is in solution in ULSD.  This water is not free water and cannot be removed by normal means.



	Distillate
	The part of a liquid that is vaporized and then condensed during a distillation process.  Any liquid stream from a distillation column other than the bottoms product.

	Distillation
	The process of heating a liquid mixture, forming vapors, and then condensing the vapors separately from the un-vaporized liquid.  The purpose of distillation is to separate the mixture into fractions (cuts), distinguished mainly by their different boiling ranges.  Distillation occurs only when vapor and liquid are brought into contact with each other, and then allowed to separate.

	Distillation Column (Tower)
	A vertical, cylindrical vessel designed for continuous distillation of a mixture to separate it into various fractions (cuts), each covering a different boiling range.  The column (tower) is constructed so that rising vapors are contacted with falling liquid on a series of trays.  The vapor passes from one tray to the next above it by bubbling through the liquid on the tray.  The high boiling point components of the vapor condense and overflow with the liquid to the tray below.  This results in a separation of the feed from tray to tray into fractions in order of the condensing or boiling point temperatures.  Products are removed from the top of the column as an overhead product, from various trays as side cuts, and from the bottom of the column as bottoms product.

	Distillation Test
	Any of several laboratory tests used to characterize an oil with respect to the boiling points of its components.  In tests, the oil is distilled and the temperature of the condensing vapor and the volume of liquid formed are recorded.  The information is then used to construct a distillation curve of liquid volume percent (LV%) distilled versus condensing temperature.  The condensing temperature of the vapor at any point in the test will be close to the boiling point of the material condensing at that point.  For a pure substance, the boiling and condensing temperature are exactly the same.  Hence, the distillation curve provides useful information as to the amount of materials in the oil that falls into various boiling ranges.

	Doc Test
	A very sensitive test for the detection of mercaptan and H2S in naphtha.  A negative Doc Test indicates an extremely low concentration of mercaptan and H2S.  The Doc Test is used primarily for motor gasoline.



	Double Blocks and Bleeder
	Two consecutive block valves, separated by a short length of pipe with a third block valve off a tee.  Used to give positive isolation between two systems.  The third valve is usually kept open to detect if there is a leak through either of the two main valves.

	Effluent
	An outflow or stream flowing out.  This is the opposite of feed.

	ELEMENTS
	A generic term given to different types of decontamination media installed in various types of filtration vessels.

	Emulsion
	An intimate mixture of two liquids, which are not miscible with each other, such as oil and water.  Fine particles of one of the liquids are so thoroughly dispersed in the other liquid that they do not coalesce to form a separate phase.  Oil-in-water emulsions have fine droplets of oil dispersed in a water phase.  Water-in-oil emulsions have fine droplets of water dispersed in an oil phase.

	End Point
	The final temperature, determined by a distillation test, at which boiling or distillation of a liquid takes place (heavy ends).

	ENTRAINED WATER
	Small droplets of free water in suspension that may make ULSD appear hazy or cloudy.

	Entrainment
	Vapor or liquid carried along in a dissimilar process stream.  Also referred to as carry-over.  Entrainment occurs when the velocity of the process stream becomes high enough to overcome the gravitational forces that would normally cause the dissimilar materials to separate.  A variety of types of entrainment can occur.  For example, overhead vapor leaving a distillation column may contain entrained liquid, water from a desalter may contain entrained oil, oil from the atmospheric column reflux drum may contain entrained water, or oil leaving the flash zone of a distillation column may contain entrained vapor bubble.

	EPA
	Environmental Protection Agency — The federal agency responsible for enforcement of air and water quality regulations.

	FILTER
	A decontamination device to remove solid particles from ULSD.



	FILTER EFFICIENCY
	Filter manufacturers often refer to their products as “nominal 5 micron” filters, or as filtering down to 5 microns.  This means that the filter should remove better than 90 to 95 % of all the 5 micron, or larger particles reaching it.  It will usually remove a large percentage of particles smaller than 5 microns.

	FILTER MEMBRANE TEST
	A standard test in which ULSD fuel is passed through a small filter membrane housed in a plastic holder.  The cleanliness of the ULSD fuel can be determined by measuring the residue or amount of solid contaminates left on the fuel or matching the color to color standards. (See  Millipore)

	FILTER/ SEPARATOR
	A vessel with two stages of filtration and water separation, through which ULSD fuel passes to remove dirt and water.  The first stage coalescer removes dirt and coalesces water; and the second stage (separator) prevents residual water droplets, that have not yet settled, from leaving the filter vessel with the fuel.

	Filtering
	The separation of solids from a carrier liquid by allowing the liquid to pass through a porous medium.  Typical filtering media are filter clay, chemically treated paper, felt, canvas, woven wire, and synthetic cloth.

	Filtration
	The process of separating solids from a fluid by passage through a porous medium.

	Flammable
	Capable of being easily set on fire or combustible.

	Flash Point
	The lowest temperature at which an oil gives off enough vapor to make a small flash when a flame is passed over it.  The flash point is an indication of the temperature below which the oil can be handled without the danger of fire.  Flash points of distillation products like naphtha and heavier, are analyzed to make sure they are safe for storage.

	FLOATING SUCTION
	Pump suction piping with floatation capability used to draw the cleanest fuel from the upper level of the fuel in a tank.

	Fractionating Column
	A column arranged to separate various fractions of petroleum by a single distillation.  The column may be tapped at different points along its length to separate various fractions in the order of the condensing temperatures or boiling points.



	Fractionation
	The separation, usually by distillation, of a mixture into fractions or cuts that condense at different boiling ranges.  The degree of fractionation, or sharpness of separation, is indicated by the extent of overlay in the boiling range between the product fractions.

	FREE WATER
	Water in fuel other than dissolved water.  Free water may be in the form of droplets or haze suspended in the fuel (entrained water or an emulsion) and/or water layered at the bottom of the container holding the fuel.

	FREEZING POINT
	The coldest fuel temperature at which the last fuel wax crystals disappear when fuel physically changes from a solid back to a liquid when warmed.

	Frequency
	The number of times an event repeats itself per unit time.

	Front-End
	As applied to the lower boiling components in a cut, front-end is the components that are the first to boil in a distillation test. 

	Gasoline
	A light petroleum fraction having an approximate boiling range of 100-400°F and obtained by distillation, cracking, polymerization, and other processes.

	Gate Valve
	A straight through flow design valve where the barrier to flow is a disk or wedge shaped dam sliding at right angles to the direction of the flow.  Extremely large changes in area are produced from small changes in valve stem position, making gate valves undesirable for partial flow control.  Gate valves are not suitable for service where the nature of the seat design may trap solid particles.  In the open position, the valve will cause essentially no pressure drop.  Significant valve trim erosion can occur if a gate valve is used to regulate flow.

	Gauge
	To measure, such as to gauge the level in a tank.  Also, an instrument for measuring a process value, such as a pressure gauge.

	Gauge Pressure
	Normally referred to as psig.  Gauge pressure is the difference between the total or absolute pressure at the point of measurement and atmospheric pressure (psi).  Most pressure gauges read gauge pressure (psig), not absolute pressure.

	Gpm
	Gallons per Minute.  Used to describe the flow rate of liquid streams at process conditions such as pump suction.  Unlike BPOD or BPSD, these units are not corrected to standard conditions.



	H2
	Hydrogen.  The lightest known naturally occurring scientific element.

	H2S
	Chemical symbol for hydrogen sulfide.

	H2SO4
	Sulfuric Acid.

	HDS
	Hydrodesulfurization

	HDT
	Hydrotreating

	Header
	A common manifold in which a number of pipelines are united.  The U-bend connections between two consecutive tubes in the coil.

	Heavy Ends
	The highest boiling molecules in a mixture.

	HFRR
	High Frequency Reciprocating Rig.  Used to evaluate the lubricity of diesel fuels.

	Hydrocarbon
	A class of molecules that contain only carbon and hydrogen atoms.  In practice, molecules that contain only trace levels of sulfur, nitrogen, or metals are also called hydrocarbons.  Crude oil and its refined products are hydrocarbons.

	Hydrogen  (H2)
	The lightest of all elements and one of the basic components, along with carbon, of all hydrocarbon compounds.  Hydrogen is produced in reforming reactions and is consumed in desulfurization reactions.

	Hydrogen Partial Pressure  (H2)
	Partial Pressure of Hydrogen or average partial pressure (denoted with a line over the p).  For Chevron’s kinetic estimates, the hydrogen partial pressure in the reactor is calculated by assuming all oil molecules are vaporized.  The average partial pressure in the reactor generally refers to the linear average of the inlet and outlet.

	Hydrogen Sulfide
	A compound with a molecular weight of 34 and the chemical formula of H2S.  H2S is a gas under most conditions and is only slightly soluble in water.  H2S is a deadly, foul-smelling gas.  It has the odor of rotten eggs.  H2S is a neurotoxin that reduces the stimulus to breathe.

	Hydrotreating
	The processing of oil in the presence of hydrogen, usually at high temperature and high pressure over a catalyst.  Hydrotreating removes sulfur and nitrogen compounds and saturates olefins and aromatics.



	Immiscible
	Not capable of mixing and tending to form two layers, as oil and water.

	INFLUENT
	Stream of fluid at the inlet of filtration vessels.  This is the opposite of effluent.

	INTERFACE CUT
	A procedure used to isolate or segregate one product from another at the receiving end of a non-dedicated pipeline or unloading line, as the products go into tanks.

	Isotreating
	The trade name of the hydrotreating process licensed by Chevron Lummus Global.

	Kerosene
	A refined petroleum distillate suitable for use as an illuminant when burned in a wick lamp.  Products in the boiling range of kerosene are also used as jet fuels.

	Kinematic Viscosity
	The viscosity of a fluid divided by its density.  The viscosity in cP divided by the density in g/cc equals the kinematic viscosity in centistokes (cSt).

	Light Ends
	The lowest boiling components of a mixture; those that boil first in a distillation test.

	Loading Rack
	A structure used for the purpose of loading railroad cars and tank trucks with products such as gasoline, lube oils, molten sulfur, or other refinery materials.

	LUBRICITY
	A qualitative term describing the ability of a fluid to effect friction between, and wear to, surfaces in relative motion under load.  Tests include HFRR, Wear Scar.

	LUBRICITY ADDITIVE
	A product added to diesel fuels in small amounts to improve the lubricity of the fuel.  

	LV%
	Liquid volume percent.

	Material Safety Data Sheet (MSDS)
	A refinery or supplier bulletin containing environmental, health, and toxicology information on chemical compounds (liquids, solids, and gases).



	Mercaptan
	A type of hydrocarbon with sulfur in its molecular structure.  Causes very strong odors at less than 1-ppm concentration.  Mercaptans are used to impart an odor on natural gas, which is odorless in nature.  Mercaptans is a common name for Thiols.  Thiols are a class of hydrocarbon molecules containing sulfur.  The chemical structure of a mercaptan contains a sulfur atom bonded to one carbon atom and one hydrogen atom.  These compounds typically have a noxious odor.  Skunk scent is butyl mercaptan.

	MICROBIAL GROWTH
	A living organism, which requires water, a source of carbon (food), and various trace minerals for its existence.  Microbial (or microbiological) growths are better able to survive in kerosene, ULSD, or heavy middle distillates, due the chemical composition of these fuels; however, gasoline and aviation gasoline systems are not immune to this contamination.

	MICRON
	A unit of linear measurement.  One micron is equal to 0.000039 inches and approximately 25,400 microns equals one inch.  For comparison, a human hair is about 100 microns in diameter.

	MICRONIC FILTER
	A filtration vessel equipped with pleated paper cartridges designed to remove solid particles from fuel.

	MILLIPORE
	A test for solid contaminants in a sample of fuel that is passed through a filter membrane which is matched to a color standard (Millipore Color) or which is weighed (Millipore Weight or Gravimetric Test), to determine the degree of solid contamination.

	MISCIBLE
	Liquids that are mutually soluble.  Opposite of immiscible.

	Naphtha
	A cut that generally boils between 90oF (30oC) and about 338oF (170oC) and is used to make gasoline.

	NON-DEDICATED
	A system of tankage, pipes, vehicles, etc. in which more than one product can or does flow through the same system; a system with single valve isolation is considered non-dedicated (also referred to as a “multi-product” system).

	Overhead
	In a column, the lighter part of the feed that is vaporized and removed from the top of the column.



	Partial Pressure
	A term used to describe the concentration of a component in an oil or gas stream.  The higher the partial pressure of a component, the greater the concentration.  In a gas stream, hydrogen partial pressure is equal to the total pressures times the fraction of hydrogen in the stream.  The proportionate share of the total vapor pressure attributed to a given molecule compound in a mixture of compounds.

	PARTICLULATES
	Solid contaminates found in ULSD, i.e., dirt, rust, sand, fibers, etc.

	Petroleum
	A material occurring naturally in the earth, predominantly composed of mixtures of chemical compounds of carbon and hydrogen, with or without other non-metallic elements such as sulfur, oxygen, and nitrogen, etc.  Petroleum may contain or be composed of such compounds in the gaseous, liquid, and or solid state, depending on the nature of the compounds and the existent conditions of temperature and pressure.

	Pour Point
	The lowest temperature at which an oil can be poured or will flow under specified ASTM or other test conditions.

	POUR POINT DEPRESSANT
	A product added to diesel fuels in small amounts to improve flow properties at lower temperatures. (Reduce the Pour Point).  

	ppm
	Parts per million.  A designation used to express very low concentrations, 1% = 10,000 ppm.  Parts per million by volume is used for gases, and parts per million of weight usually is used for liquids and solids.

	Pressure Drop (∆P)
	The decrease in pressure usually due to friction, which occurs when a liquid or gas flows through a pipe, distillation column, or other piece of equipment.

	PSI
	Pounds per Square Inch

	psia
	Pounds per square inch absolute pressure.

	psig
	Pounds per square inch gauge pressure.



	Reactor
	The vessel in which all or at least the major part of a reaction or conversion takes place.  On most units, this will be the place in which the catalyst is located.  At some units within the refining industry, a vessel such as a reaction furnace is also referred to as a “thermal reactor”.  The reaction furnace/thermal reactor does not contain catalyst, but instead provides large enough space in which a thermal reaction occurs to the hot gases flowing through the vessel.

	Reboiler
	A heat exchanger used to supply heat to a fractionation/distillation tower.  Liquid is withdrawn from the bottom of the tower and heated by a heating agent flowing through the tube side of the reboiler.  The vapors formed by heat exchange in the reboiler shell are returned to the tower.  The remaining liquid may or may not be returned to the tower.  Reboiler heat may be furnished by oil circulated through a heater, bottoms from some other tower, by steam or gas fired furnaces.

	Recycle
	A stream returned to a process after having been through it.

	Recycle Gas
	Gas that is taken from a separator, compressed, and returned to a unit at some point within the process.  At DHT-18, the portion of the discharge of the recycle compressor that is not used as quench gas.

	Reflux
	In distillation, the part of the distillate that is returned to the column to improve separation of the product.  Reflux may be either circulating reflux or overhead reflux.  Overhead reflux is the liquid that is formed by condensing the vapors that leave the top of the column and returned to the column.  Circulating reflux is the liquid that is drawn from the column, cooled, and returned to the column.  Pumparound is another name for a circulating reflux.

	RELAXATION TIME
	The time provided by including volumetric capacity in a fuel handling system, which increases the residence time (downstream of any charge generating equipment such as filters) for the purpose of dissipating, or losing, static electricity charge, before the fuel discharges from the fuel system into a tank, truck or aircraft.

	Residue
	Heavy oil or bottoms left in the still after low boiling constituents have been removed.

	Rundown Tank
	Receiving tanks for distillation products.



	Space Velocity
	The relative gas flow through a catalyst bed, expressed as cubic feet per hour of gas per cubic foot of catalyst.  The flow definition varies.  The rate can be based on liquid rate or gas rate and may not include all material entering the reactor. 

	Specific Gravity
	The specific gravity of a liquid or solid is the ratio of its density to the density of water at a specified reference temperature.  The specific gravity of a gas is the ratio of its density to the density of air at the same temperature and pressure as those of the gas.

	Stabilizer
	A fractionating tower for removing light hydrocarbons from an oil to reduce vapor pressure particularly applied to gasoline.

	STATIC DISSAPATION ADDITIVE
	A product added to diesel fuel to improve the conductivity of the fuel.

	STATIC STORAGE
	Storage tanks, which have had no new fuel movement (in or out) over a period of time. Static product inventory shall be All-levels or Composite sampled and tested for the Basic Tests.

	Straight Run Oil
	A material produced by the distillation of crude oil without appreciable cracking or alteration of the structure of the constituent hydrocarbons.

	Stripper
	A vessel that fractionates the light ends of a sidecut from the main fractionating tower.  Superheated steam can be injected into the stripper bottom to improve this separation.  A steam reboiler can also be used to impart heat that will cause water in a stripper tower to flash to steam.

	Stripping
	Removal of the lightest or lowest boiling point components of a mixture.  Usually achieved by distillation or contacting with an up-flowing vapor. Usually the amount of liquid components removed is small compared to the total stream that is stripped.

	Suction
	The upstream or feed side of a pump or compressor.  Also, the act of drawing a fluid into a pump or compressor.



	Sulfur 
	Sulfur shows up in a variety of forms.  Operators see it generally as:

Hydrogen Sulfide (H2S):  a toxic gas.

Sulfuric Acid (H2SO4):  a corrosive acid.

Sulfur Oxides (SO2 or SO3):  also toxic gases.

Elemental Sulfur (S):  a yellow crystal.

· Mercaptan (RSH):  combining sulfur with hydrocarbons

	Sulfur Recovery
	A thermal and catalytic process used to produce of sulfur from hydrogen sulfide gas (H2S).  The gas is burned in air where one-third is converted to sulfur dioxide (SO2).  The resulting mixture of H2S and SO2 is charged to a converter where it reacts to form sulfur and water.

	SUMP
	A chamber or depression installed at the bottom of a storage tank or filtration vessel to facilitate the collection and removal of water and other contaminates.

	Superficial Velocity (aka space velocity)
	A fluid velocity based on the entire cross-sectional area of the flow channel.  The superficial velocity is equal to the volumetric flow divided by the cross-sectional area even if the entire cross-section is not available for flow, such as in a fixed bed.

	Tank
	A vessel designed for storage for all stocks (including raw, intermediate, and finished products) with a RVP 25 lbs or lower.

	Temperature
	An arbitrary measurement of the amount of molecular energy of a body, or the degree of heat possessed by it.  It should be distinguished from heat itself.  Heat is a form of energy, while temperature is a measurement of its intensity.

	Throughput
	The volume of feed that is processed in a piece of equipment or a plant.

	Viscosity
	The resistance of a fluid to flow.  The unit of viscosity is the Poise.  A more convenient unit is 1/100th of a Poise, the centipoise (cP).  Water has a viscosity of 1 cP at 68oF (20oC).

	WATER CUT
	A water sensitive paste applied to the end of a stick or rod or tank gauge plumb to check for the presence of water, as determined by a change in color of the paste.

	WEAR SCAR
	A scar produced on an oscillating ball (during a test to evaluate the lubricity of diesel fuel) from contact with a stationary disc immersed in the test fluid operating under defined and controlled conditions. 
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