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System
Drawing

Developed from Piping and
Instrumentation Diagrams
(P&IDs)

Focuses on main process flow

Major and minor lines

Directional flow arrows

Line colors to differentiate
material

Equi Ement (with name and tag
numbers)
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System
Module

Overview:

A Stub Line is a relatively short

Developed based on the System

that supplies product from Atlanta
Junction to the delivery location.

B Drawing, which was redlined by

three Stu
and Mi

the Client

Provides detailed descriptions of
the process flow

[llustrates the interaction between
the equipment in the system

Explains why the system is
important
Stub Line System
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Line 19 contains three pumping Units, and
Line 15 contains one. All four pumping
Units in the Gas Stub Line Subsystem are
in parallel with their respective check
valves. This allows for any of the pumping
units to be bypassed when not needed.

The products in both Lines 15 and 19 are
discharged from the Pumping Units and
pass through their respective pressure
control valves.

Purpose:

The pressure control valve maintains
suction and discharge pressure in the
Pumping Units. A pressure controller first
receives a signal from a measurement
device. The controller then compares that
measured value to a predetermined set
point. If necessary, the controller sends a
signal to the control valve to make an
adjustment to meet the set point.

During normal operation, the Launching
Trap is isolated, and the gas stream flows
down the Launching Trap bypass line.
Manual valves isolate the trap in order to
allow the gas product to flow down the
bypass line. Isolation valves stop the flow
of fluid to a given location.

The Gas Stub Line Subsystem contains the
transports product from to the
line that supplies product  miles away to the
respectively. The maximum delivery rate from
_ _._..._is 5,100 bph.

Line 19 1o Delivery (Gas)

and

Delivery Facility _ .. miles away. The
Delivery Facility. Both stub lines are one directional linesto.._._...
_is 5,800 bph. The maximum delivery rate from

to

Overview:

Stub Lines. The Nashville Stub Line starts as a 12" diameter line and
Stub Line starts as a 12" diameter
_andL_._.

Line 15 to
Delivery (Gas)

®

Unit 1
600 HP

©)

Line 19 (Gas) e Xe 3
from Metering System

Unit 1
2000 HP

@

[T T I—
from Metering System

Trap

Gas Stub Line Subsystem
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The Stub Line contains one
Launching Trap, located downstream of
the Pumping Units. The Launching Trap is
to used for deploying pipeline cleaning and
inspection tools called spheres, scrapers,
or pigs. When in operation, the pigs are
launched from / and
received at the : Delivery Facility.

Purpose:

The pig can be used to sweep the line by
scraping the sides of the pipeline and
pushing debris ahead. As it travels along
the pipeline, there are a number functions
the pig can perform, from clearing the line
to inspecting the interior. This minimizes
frictional losses and optimizes pump
efficiency.

Drag-Reducing Agent (DRA) is added to
Lines 15 and 19.

Purpose:

DRA is a slippery polymer additive that is
designed to prevent gas from sticking to
the inside of the pipeline. The DRA is
added to reduce the liquid friction or “drag”
of the flow.

System Module -
Subsystems

System Drawing broken into
subsystems

Subsystems provide an overview
and purpose of a portion of the
process flow

Explains how each subsystem fits
into the bigger system

Uses nodes to identify important
aspects in the subsystem and their
purpose
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D g =z Drawing
‘ Developed based on the P&IDs
B Used as a building block for the

Process Control Modules

Light Ends from E-8319
—

Visual representation of the control
loops in the system

Represents how process flow and
process control are related

Include flow, level, temperature, and

I CWR |
= B ressure controllers
I L E L | g . .
. [llustrate Simple, Cascade, Split

Range, and Complex Loops
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Controller 840PICA-003 controls the
pressure in the EO Buffer Vessel
(V-8401). The pressure is controlled using
three control valves in a split range
configuration. The desired set point is
entered into controller 840PICA-003. The
pressure is measured by controller
transmitter 840PICA-003. In response to a
difference between the measured
pressure and the set point, 840PICA-003
manipulates control valves
PICA-003A/B/C.

If the pressure in V-8401 is very low,
controller 840PICA-003 opens control
valve 840PICA-003B, allowing nitrogen
into the vessel. This will increase the
pressure in V-8401 in order to meet the
set point.

If the pressure in V-8401 is low, controller
840PICA-003 opens control valve
840PICA-003A, allowing CO; to enter the
vessel. This will increase the pressure in
V-8401 in order to meet the set point.

If the pressure in V-8401 is above the set
point, controller 840PICA-003 will open
control valve 840PICA-003C. This will vent
high pressure gas from the vessel to the
Residual Absorber (C-8401) feed in order
to meet the set point.

Purpose:

The objective of the pressure controller
840PICA-003 is to maintain the pressure
in the EO Buffer Vessel.

Controller 840FICA-312/313/316 controls
the minimum flow rate through the Glycol

Overview:

The instruments in the Light End Removal System control the following: pressure and level in the EO Buffer Vessel, minimum flow rate through the Glycol Unit Feed Pumps, feed flow
rate to the Residual Absorber, pressure and level in the Residual Absorber, pressure and level in the Residual Gas Compressor Suction KO Drum, discharge pressure from the Residual
Gas Compressor, and temperature of flash gas.
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Residual
Absorber FLO403ATE) from v-8212

Residual Compressor R Ml
Suction KO Water Pump

Residual Gas Compressor

Unit Feed Pump (P-8401A/B/C). The
desired set point is entered into controller
transmitters 840FICA-312/313/316,
located on the discharge of P-8401A/B/C.
In response to a difference between the
measured flow rate and the set point,
controllers 840FICA-312/313/316
manipulate control valves 840FICA-312/
313/316. This adjusts the flow rate through
the Glycol Unit Feed Pump in order to
maintain the minimum flow requirement.

Purpose:
Minimum flow protection prevents the
pumps from cavitating.

Instrument Signal

—o———o—— Software Link

Connection to
Process
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Light End Removal System
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Process
Control Module

Explains the function and purpose
of process controllers under
normal operation

Provides the operator with visual
representation of how the process
is controlled

Provides detailed description of
the components and logic behind
each control loop in the system




Vertical Inline Centrifugal Pump

@ Liquid is forced into the suction of the centrifugal compressor.
@ Upon entering the pump, the liquid is directed into the eye of the impeller.

As the liquid enters the impeller, which is mounted on a shaft and driven by the motor, the
rotation of the impeller accelerates the fluid outward. The fluid discharges from the
periphery of the impeller at high velocity due to centrifugal force.

Upon exiting the top of the impeller, fluid flows toward the pump volute along the walls of

@ the pump case. The volute increases in area for fluid flow, decreasing the speed of the
liquid stream. The reduction of speed converts the kinetic energy of the fluid (obtained via
the impeller) to potential energy (pressure).

@ The moving, higher pressure liquid approaches the discharge nozzle and is directed
through the nozzle by the shape of the pump case.

Various pumps are used in
mounted, single stage, centrifugal pump. All centrifugal pumps operate using the principles discussed, regardless of
shape, size, number of stages, or orientation.

centrifugal, sump, and positive displacement. This image shows a vertically

@ liquid column). As the pump spins, the level of the liquid column constantly increases.
Eventually, the top of the liquid column reaches the discharge piping outlet, and the liquid
begins to flow.

How It Works

Equipment
Module

As the pressure energy builds within the pump casing, the pump begins to develop head (a

Impeller

Centrifugal Pump Liquid Flow Path
(Front) (Side)

Centrifugal Pump Liquid Flow Path

Bearing Oil Levels @
|

) .

Oil level is monitored through the
oil sight glass that is affixed to the
side of the bearing housing. Oil is
necessary for any rotating
equipment to operate. Lack of oil
or contaminated oil will cause
machine failure.

Refer to the System Operating
Pressure Limits (SOPL) on the
server to determine the
pressure requirements for each
line. Bearing Oil Level

Developed based on detailed
equipment drawings

[llustrates the internal
components of equipment

Provides an overview and purpose
of the equipment and its internal
components

Explains how it works

Provides the monitoring points
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Overview:

Compression is the process of increasing gas pressure by reducing the volume of the container in which the gas is held. In order to learn about Compression Technology, you must first understand pressure. Pressure
is the amount of force acting on a certain area. The figures and text below will help you to understand the concept of pressure.

The water in the blue box is emptied and the box is filled with helium gas.

- 9 or Q - 9 or Q Gas is made up of countless molecules (green circles) constantly
= = 2B @il Y ~o Ow Y o Ow traveling through the space inside of a container. As the gas molecules
orce applied (o a certain area E) 0 B 0 move inside of the container, they collide with the walls of the container
Anotnher te or force elg O»| 6 Qa O» 6 and each other. These collisions exert a force on the inner surface of the
ea at yo eight divided Cf) kO o v cf) o container.

by the area of your fee e

pre e that you exert o e p or d G ‘OC» 3 p S Instead of the weight of water exerting a force on the red area, the

around as vo and sti <O Q *O constant collision of countless helium molecules now exerts a force on the

O”Q 7 red area. If the total force of all of the gas molecule collisions on the red
PO u n SR e EEiE o ko) 4 © surface at any time is one pound, the pressure exerted on the bottom of A A A
ok o e o < the container is one pound per square inch.
i e O °/q o ¥ 5 roviaes tne operators witin a basic
a a a N
average pressure of one pound pe Q <0 @{ @)\ / d d. f . d
e Y understanding of chemistry an
hysics behind major technologies
R ) 8
. 1 . . ] f . 1 . .
As mentioned above, gas is made up of ¢ R S ey e utl IZEd 111 t e aCl lty Or UIllt
countless molecules traveling through the P P deal Gas Law: P R When the pressure of gas must be
space inside of a container. In the Figure 1, B e =l fks (gl eI, [l E el Pressure x Volume gesjpee T CalnE SR increased, there are a few ways to do so.
the container happens to be a compressor = SIS @ el iefe b, o= 2 ) You can either add more gas to the
cylinder that is sealed with a piston and container, heat the gas in the (éontair':er, or 110 S e O era OI' O i 0 e
valves. = the most common way is to reduce the A ‘A} t t t l l I I t
The gas contained in the compressor is at a volume of the container.
constant pressure and temperature. The
space inside of the cylinder is the same as In the figure to the left, the volume inside of l l d f h t
volume of the gas. the cylinder is decreased by the piston <now e e O OW S S em rO Ce S S e S
At these conditions, the gas molecules are moving forward. When this occurs, the
constantly moving around inside of the pressure increases because there is the rl
cylinder. As the gas molecules move inside same amount of gas in a much smaller WO (
of the cylinder, they collide with the walls of space.
the cylinder, the top of the piston, and each
other. These collisions exert a force on the Since the gas molecules don’t have to travel
inner surface of the cylinder and on the top as far to collide with the walls, there are & & & b
surface of the piston. many more collisions at any time. This l l p t I I tl I I lp
This force applied by the gas molecules means that there is more force applied to ISC S S e S O era 10 a re a O S S
over the entire inner surface of the cylinder the inside surface of the cylinder. More force
is the gas pressure. Pressure is simply the applied to any certain area results in a
force that is applied to a certain area. In higher pressure. . s
most cases, it is in units of pounds per E l t h 1 .
square inch, Xample technologies: compression,
f . . .
ractionation, absorptlon,
O )
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adsorption, neutralization




inputs and Outputs Inputs to Atlanta Junction include:

Gasoline
Kerosene
Fuel Oi
Nitrogen

Chemicals used in Atlanta

Atlanta Junction Systems Junction include:

« Drag Reducing Agent (DRA)
Drag Reducing Agent (DRA) _ Chemicals Used

A e T >IN

Manifold
“The Utiites used to enable the
Atlanta Junction facilty to function
Py as intended include:

Outputs Kerosene « Elecicity
o « Hydraulc Oi

Gasaline

Metering Stub Line

g | TN |
Mainline * Fuel Ol
iogen

Plant Inputs and Outputs

Safety Data Sheets (SDSs)

Overview

h of b

Purpose: Safety Dat in Exxon's faciliies and the hazards associated with them.

them out n the fied. I the

Uses: Safety Data Sheets alow employees to be prepared for the hazards they
0 the chemicals and their

eventof aspil o injury, the information in
properties in order to hande the situation appropriately.

Format: Unlike the former Material Safety Data Sheets (MSDSs), SDSs are displayed in a uniform format and include the following 16 sections.
An (% denotes a non-mandatory section of the SDS.

Section 1: Idenification Section 9:  Physical and Chemical Properties
Section 2: Hazard(s) Identification Section 10: Stability and Reactivi

Section 3 Composition/information on Ingredients  Section 11 Toxicological Information
Section 4: First-Aid Measures. Section 12: Ecological Information*

Section 5: Fire-Fighing Measures Section 13: Disposal Information®

Section 6: Accidental Release Measures Secti

Section 7: Handing and Storage Section 15: Regulatory Information*
Nusnters i the thres colored sections (T TY Section 8: Exposure Controls/Personal Protection  Section 16: Other information

0.4 with the following definiions:

The NFPA diamond is broken into four colored
sections, each representing a specific hazard.

fealth, Flammability, and Instabilty are rated
numerically, and special hazards are idenfied with
symbols or abbreviations.

Location: Safety Data Sheefs for al of Exxon's facilies are maintained onlin.

0=Minimal 1=Slight 2 = Moderate

NFPA

Material CAS Number(s)  poiie

Major Hazards Special PPE/Controls Location

s adequte veniaton o beep g andvagar

Cambustile . May cause cancer | G g o e,
oo, o i

et g unborn chid,
e T o hs sareten er,

pormiceb expoae ki 3 posie pesse
SCB o Type C suppled at respision i
eccape botl e e gty
Brocton Il yaogen sl concetasons

hrolgh prolonged o epested
xposire, Hermul  nheled. Harmiul
1o aquatc ife Skin and e ntan,

e g oy b accepae o oo
Coni, bt Contuu i 428 o

—

Material Hazards
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Centrifugal Pump

Centrifugal pumps are used to move liquid
streams throughout the facity. The spinning
impeller on the pump gives the liquid velocity
energy. Velocity is converted to pressure as
the liquid leaves the pump. This increased
pressure drives the liquid to flow to ts lower
pressure destination. Centrifugal pumps are
useful for moving liquids at high flow rates
with alow to moderate pressure increase.

Overview
A Physical Hazard is defined as *A factor with
environment that can harm the body without

necessarily touching

Physical hazards include, but aren't

electrciy, radiation, pressure, and
many others.

“The Atlanta Junction contains mutple physical
hazards. They can cause harm to yourself or your
co-workers, if not controlled. The main physical
marized i the table to the
and paying attention to
your suroundings, you can apply the appropriate
controls 1o keep everyone safe.

Danger
High voltage

No access
for unauthorised
persons

Oil/Water Separator

Qil/Water Separator Strainer

OillWater Separators are vessels that rely on Strainers are filtering devices that remove

the differences in specific gravity to remove. particles and debris from the system flow

ails, scum, and solids from wastewater. Due path and protect downstream equipment. The

10 the different specific gravities, oil will strainers contain a fine mesh, removable

naturally fioat on top of the water, while basket sized to remove larger particles from

heavier solids will sink to the botiom,

the liquid stream.

Equipment

Physical Hazards

Explanation Major Hazard Control

lavers o
boling pain. Ensure thatal
ol lquid or gas)

High Pressure

workng or
{he sk o ntothe blood sream, Overpressure of a |  underneath, hat 1 remains lock o car
‘Open il vaves

explosion, et pressure.

o, water, or
acoess o all pans of e fciy. These.

ather subsiances.Er
Elevated Platforms

Razards s weather condiions change railog s secured.

pumps and compressors, can be deady | i, or body pars. are nstucied 1 s proper use Do not
because of e motion remove guards or
e e Use the appropriae personal protective

oo brouget capaciy, he frec par
o). Rest periods

ot humid weather
Under e

Suface. Wil so Much bood gong o e | and possile daih.
of e body,relatvely
Heat Swess less goes o he acive musdies,
bran, and other ternal ogars, As 8
s, strength decles and faue.
occurs sooner than it would ohervise.

Drik plntyof water about 1.cup every 15
miuAes. Avid caffenated crnks o ey

nfomaton

Physical Hazards

Facility/Unit
Overview

Provides a brief overview of the
facilit

Discusses facility inputs and outputs

Briefly discusses the tyges_ of
equipment used in the facility

Depicts a simplified flow throug
the facility

Discusses material and physical
hazards

Discusses general safety and healt
considerations associated with the
facility



Overview:

Materials Required

* API Correction to 60°F Chart e Hydrometer
* Stopwatch or clock e Sample well

The American Petroleum Institute (API) Gravity Test is performed at Pipeline in order to compare the density of an oil product sample to that of water. APl Gravity is unitless but is often referred to as having units of
temperature (°F). This test is performed in the Atlanta Junction Lab Building once a shift to compare against the API gravity value in the control room, during every batch change, and when tank products are switched.

Reading and Correcting the Observed API Gravity

@ Once the hydrometer stops bobbing, read the gravity at the top of the liquid level, as well as the
temperature.

Obtain the API Correction to 60°F Chart. Because API gravity is temperature dependent, the

@ observed API gravity measurement must be corrected to a temperature of 60°F. Temperature is
located on the left or right side of the chart (y axis), and observed gravity is located on the top of
the chart (x axis).

Using the chart, find the temperature recorded in Step @ Then, locate the recorded observed
gravity value along the top of the chart. The cell at which the temperature row and observed
gravity column meet will show the corrected API gravity.

@ Record the API gravity value. This value will later be compared to the API gravity value in the
control room to ensure consistency of product.

Place the ball valve in the closed position. Drain the sample, and remove the hydrometer.

Duties

@ In the hood, open the ball valve for the line being sampled. Allow the product to fill the sample well.

@ Choose a hydrometer that will measure gravity in the expected product range. Carefully slip the hydrometer

into the sample well.

@ Flush the sample by allowing fresh product to flow through the sample well for 2-3 minutes. This will ensure a
representative sample.

@ The hydrometer will bob up and down in the cylinder as the sample is flushed.
@ Shut off product flow through the cylinder. Allow the hydrometer to stabilize.

API Gravity Measurement
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Used as a job aid to provide step-
by-step instructions on how to
perform specific tasks

Includes the materials needed to
perform the task, instructions, and
associated pictures to guide the
operator




Relief Valves

LY

Thermal Relief Valves

The Brodie Relief Valves protect pipelines from being over pressured by a
transit or other pressure anomaly. For pipeline and subline facilities, relief
valves are installed on the suction side. At deliveries and end point facilities,
they are installed upstream of the take-off valve.

High ambient air temperature and radiant heat from the sun can raise the
pressure of the product in exposed pipe due to thermal expansion. Thermal
Relief Valves are located on sections of piping that may become isolated from
Brodie Relief Valves to provided over pressure protection and are set to open
and vent to a relief tank or sump if a predetermined pressure is reached to
prevent damage.

becomes necessary, some main line isolation valves can be closed remotely.

When a Brodie Relief Valve opens, the pipeline operation enters “AOP-CC-J50, Operation of Any Safety Device.” The relief systems include isolation vaives that
are normally open fo provide a clear path to a relief tank or sump; these valves are closed to isolate the relief valve from the line or tank for maintenance. If it

@ Brodie Relief Valve Parts O

s Nitrogen

s Product

Key Thermal Relief Valve Parts

ol Pressure

Adjustment

Closed

Screw

Spring

JAAGLLALLT

1
Seal

Seat
Holder

Valve Seat

Closed

How It Works — Brodie Relief Valve

/) closed position. The pressure of the nitrogen gas in addition to the force of the valve

Nitrogen gas is used to pressurize the valve piston in order to keep the valve in the

spring is the valve set point.

Below the nitrogen is a level of oil that provides lubrication to the valve components,
such as the spring and piston, to ensure the valve will open and close when required.
The oil also provides a tight seal and acts as a barrier between the nitrogen gas and the
valve’s piston and cylinder.

When the fluid pressure in the pipeline is not enough to overcome the valve set point, the
valve remains tightly closed.

As pipeline pressure increases to a level requiring surge relief, the spring and gas
pressure are overcome, causing the spring to compress. The valve opens and product
flows through ports in the cylinder, exiting to a relief tank

When the valve opens, nitrogen gas exits from the top of the valve, expelling the gas
pressure. Once the pipeline pressure decreases below the set point, the nitrogen
pressure and spring cause the valve fo close.

A check valve mounted to the internal surface of the cylinder head controls the opening
and closing speed of the valve. The result is a fast-opening response.

How It Works — Thermal Relief Valve

The force that keeps the valve in the closed position is provided by a helical spring that is
compressed by an adjusting screw.

‘When the fluid pressure in the pipeline is not enough to overcome the spring force, the
valve remains in the closed position. The valve seat is pressed against the inlet nozzle,
so fluid cannot pass through.

If the pipeline pressure increases to the point where the total upward force is greater
than the spring force due to thermal expansion, the valve seat lifis from the inlet nozzle
and the spring compresses.

Product flows through the valve to a relief tank or sump. By providing an altemate path for
the pressurized fluid, pipeline pressure is relieved. A seal around the top of the valve seat
holder prevents liquid from flowing into the upper portion of the valve.

Once the pipeline pressure decreases below the spring force, the valve returns to the
closed position.

Monitoring Responsibilities — Brodie

Monitored Variable Location Notes
Nitrogen Pressure Field Low ;e;?e;fufe?‘gissg:v‘;fv'ﬁ;°og’;ﬁ"] ey
Sight Glass for Oil Level Field To ensure proper lubrication in the valve
Stains Around Valve Field Indication that vaive is leaking
Manual Isolation Valve Locked in Field
Open Position
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Relief Valves

One-Pagers

A brief overview of a topic,
equipment item, or task

Include images and drawings,

Explain the purpose and function
(how it works) of the discussed
- topic,

List main components and
monitoring or inspection
responsibilities




