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GUIDANCE FOR IMPLEMENTING
PROGRAMS FOR OSHA PSM

OPERATING PROCEDURES

This document contains information that may assist a company in establishing, or
reviewing and updating, the operating procedures element of their process safety
management (PSM) program. The information in this document is based upon the U.S.
Occupational Safety and Health Administration’s regulation, 29 CFR 1910.119, Process
Safety Management of Highly Hazardous Chemicals. However, this information may be
of use to anyone developing or updating a PSM program for any purpose.

In 1983 the U.S. Department of Labor Occupational Safety and Health Administration
(OSHA) commissioned Primatech Inc. to develop a “training material reference manual" -
related to 1910.119. The purpose of the manual is to provide OSHA'’s Office of Training
and Education with a resource for training federal and state OSHA field officers on
enforcing the PSM regulation.

The training material reference manual features an annotated form of the Program-Quality-
Verification (PQV) inspection checklist originally presented in Appendix A of OSHA
Instruction CPL 2-2.45A. Example programs are provided to illustrate the positive and
negative indicators of the checklist questions. OSHA has agreed to allow Primatech to
make this information available to inter=zted parties. This should in no way be construed
as acceptance by OSHA of the suitability of the information or examples provided herein.

The format of this document follows the PQV inspection chezklist presented in Appendix
A of OSHA Instruction CPL 2-2.45A, often referred to as the “compliance directive". For
each question in the PQV inspection checklist, clarification is provided on the checklist
item along with positive program indicators and negative program indicators for each
guestion. The positive and negative program indicators are intended to provide ideas for
the user to help them in assessing their existing or planned program.

The example programs provided in this document illustrate approaches taken by
companies seeking to address the requirements of 1810.119. These examples have not

been reviewed and/or endorsed by OSHA and should not be cons' ..ed as mode!
programs.

The example programs provided herein were developed for specific processes, and are
not generic in nature. Since the OSHA PSM regulation is performance-based, readers
are strongly encouraged to develop programs tailored to their own covered processes.




This document is offered for the user’s general guidance only. This document does not
attempt to provide any interpretation of the OSHA regulations.

Primatech makes no claims regarding the acceptability to OSHA of the information
contained herein to OSHA. Consequently, Primatech can accept no liability for any use
which the user may make of the information contained herein. Note that the information
contained in this manua! does not necessarily represent the opinion of Primatech.
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OVERVIEW

This guidance document is arranged in a tabular format. The following is a description
of each of the column headings used in the table:

PQV Question

The PQV question is derived from the checklist in Appendix A of the OSHA
Compliance Directive (CPL 2-2.45A), which is based on the specific regulatory
requirements for the element. Note that the verification portion of the checklist
includes questions for records review, on-site conditions, and interviews. in order
to avoid unnecessary duplication of information, this guidance document
references the checklist questions from the records review section only. Specific
questions or concerns from the on-site conditions and interviews sections that are
not addressed in the records review section are accounted for in the positive
and/or negative program indicators column.

Explanation

The explanation clarifies or provides additional insight into the PQV question. In
some cases, the explanation provides an interpretation of the PSM requirement.
In no cases should the information contained in this column be viewed as a
substitute for the actua! regulatory requirement.

Positive Program Indicators

The information included in the positive program indicators column is intended to
provide guidance and examples on what to look for in a well developed program.
This column also includes guidance on what to look for when evaluating PSM
programs. This column is not intended to contain all conceivable attributes of a
good program for all industry types. Rather, it is intended to provide suggestions
and ideas on what a good program might include.




Negative Program Indicators
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The information in the negative program indicators column is intended to provide
guidance on possible signs of a poor or incomplete program. This information
could be of assistance for identifying potential problem areas when conducting
PSM program evaluations. A PSM program that contains one or more of these
attributes does not necessarily constitute a poor program. Rather, this information
is intended to serve as a guide on what to look for in a less developed program.

It is important for the user of this manual to understand that over 25,000 employers may
be covered under the PSM standard. Covered facilities range from large complex
chemical, petrochemical, or petroleum facilities, to relatively simple ammonia refrigeration
or chlorination systems. This guidance document cannot cover all of the possible ranges
regarding the content of PSM program elements in the various industry groups,
Additionally, since the PSM standard is a performance based regulation, this guidance
‘document can not address the specific approaches different companies or facilities may
choose to implement in complying with the requirements.

in addition to the table, this guidance document contains several heipful appendices,

including:

Appendix A - List of Acronyms

Appendix B - Glossary of Terms

Appendix C - Technical References

Appendix D - Example Program(s)

Contains description of key acronyms used in
the guidance document.

Contains definitions of key terms used in the
guidance document.

Contains a list of helpful technical references to
support the information presented in the table.

Contains example(s) of how this PSM element
has been adopted. Most of the examples are
acutal programs provided by industrial
companies.
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APPENDIX A

List of Acronyms
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AIChE *
ANS! *
AP *
ASHRAE *
ASME *
ASTM
AWS *
BFD
CCPS *
CGA *
CMA *
DIERS
EPA
FEMA
FMEA
FTA
HAZOP
HHC

IDLH

ABDO00102756

LIST OF ACRONYMS

American Institute of Chemical Engineers
American National Standards Institute
American Petroleum Institute

American Society of Heating, Refrigeration and Air-Conditioning Engineers
American Society of Mechanical Engineers
American Society for Testing and Material
American Welding Society

Block Flow Diagram

Center for Chemical Process Safety
Compressed Gas Association

Chemical Manufacturers Association

Design Institute for Emergency Reliet Systems
Environmental Protection Agency

Federal Emergency Managerﬁent Agency
Failure Mode and Effects Analysis

Fault Tree Analysis

Hazard and Operability Study

Highly Hazardous Chemical

Immediately Dangerous to Life and Health

14
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lIAR * International Institute of Ammonia Refrigeration
ISA Instrument Society of America ;
LC Lethal Concentration !
LD Letha! Dose 4
MSDS Matérial Safety Data Sheet 2
NFPA * National Fire Protection Association |
OSHA Occupational Safety and Health Administration F
P&ID Piping and Instrument Diagram E
PEL Permissible Exposure Limit
PFD Process Flow Diagram k‘
PHA Process Hazard Analysis n
PSM Process Safety Management }
PQV Program-Quality-Verification F
SOCMA Synthetic Organic Chemical Manufacturers Association ﬁ
SOP Standard Operating Procedure |
STEL Short Term Exposure Limit 3
* Mailing address and telephone numbers included ;
]
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Referenced Agency Addresses and Phone Numbers

American Institute of Chemical Engineers
345 East 47th Street

New York, New York 10017

Phone: 212-705-7338

|
AIChE
|
|

ANSI

American National Standards institute
11 West 42nd Street

New York, New York 10036

Phone: 212-642-4900 .

ASHRAE

American Society of Heating, Refrigerating and Air-Conditioning Engineers
1791 Tullie Circle, N.E.

Atlanta, Georgia 30329

Phone: 404-636-8400

ASME

American Society of Mechanical Engineers
22 Law Drive

P. O. Box 2300

Fairfield, New Jersey 07007-2300

Phone: 800-843-2763

AWS

American Welding Society
550 N.W. LeJeune Road
Miami, Florida 33126
Phone: 800-443-9353

CCPS

Center for Chemical Process Safety of the AIChE
345 East 47th Street

New York, New York 10017

Phone: 212-705-7319

16



ABDO0T0275Y e ——————. |

Referenced Agency Addresses and Phone Numbers (Continued)

CGA

Compressed Gas Association

1725 Jefferson Davis Highway, Suite 1004
Arlington, Virginia 22202

Phone: 703-412-0900

CMA

Chemical Manufacturers Association
2501 M Street, N.W.

Washington, D.C. 20037

Phone: 202-887-1100

AR
international Institute of Ammonia Refrigeration
1101 Connecticut Avenue, N.W., Suite 700
Washington, D.C. 20036

Phone: 202-857-1110

---ﬁnmmm

ISA

Instrument Society of America
67 Alexander Drive

P.O. Box 12277 ‘
Research Triangle Park, North Carolina 27709 b
Phone: 919-549-8411 g

NFPA

National Fire Protection Association
1 Batterymarch Park

Quincy, Massachusetts 02169
Phone: 800-344-3555

17
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APPENDIX B

Glossary of Terms
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GLOSSARY OF TERMS

BLOCK FLOW DIAGRAM or BFD'
A diagram used to show the major process equipment and interconnecting
process flow lines as well as flow rates, stream composition, temperatures, and
pressures. The BFD is intended as a simplified diagram.

CHECKLIST?
Detailed list of desired system attributes or steps for a system or operator to
perform. Usually written from experience and used to assess the acceptability or
status of the system or operation compared to established norms.

CONSEQUENCE?

' The direct, undesirable result of an accident sequence usually involving a fire,
explosion, or release of toxic material. Consequence descriptions may be
qualitative or quantitative estimates of the effects of an accident in terms of factors
such as health impacts, economic loss, and environmental damage.

DECISION TREES* :
Decision trees are a special case of event tree models used to guide the user
through multiple questions and provide a course of action based on the outcome
of all of the questions. They provide no logical method of choosing the initiating
event.

ELECTRICAL ONE-LINE DIAGRAM'
A diagram including legend of the electrical power distribution system that could
contribute to a highly hazardous chemical release showing such items as power
consumers, the chain of supply back through starters, distribution centers,
substations to the main feeder, emergency power supply, and connections to
various components. For complex systems, the one-line diagram may be a group
of drawings.

FACILITY?
The buildings, containers and equipment that could reasonably participate in a
catastrophic release as a resuft of being physically interconnected or of their
proximity and in which dangerous substances are used, stored, manutactured,
handled, or moved.

19
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FAILURE MODE AND EFFECTS ANALYSIS or FMEA’

A specifically designed method to identify the conceivable ways that a highly
hazardous chemical equipment or its components can fail and the effect of the
failure on the system with respect to a release. The failure and effects are
determined in a study of updated piping and instrument diagrams that describe
the facility taking into consideration process chemistry, standard operating
procedures, maintenance procedures, operator job descriptions, process fiow
diagrams, inventory tabulations, electrical one-line diagrams and other documents.
The resulting qualitative analysis is translated into a quantitative FMEA when
probabilities of the failure of components are assigned. The resuits of the FMEA
are reported for a unit or system of a facility on an FMEA table. The results are
entered on a FMEA table for each equipment item or component studied are as
follows: the identification number of the item, the name of the item, the other
equipment potentially affected with the equipment identification number and the
effect of the failure on that equipment, a classification of the criticality ranking of
the failure based on quantity or rate of the potential release, the probability of the
failure and the suggested action in terms of equipment or procedure to prevent
the failure or to mitigate the results of the failure.

FAULT TREE ANALYSIS or FTA'

The analysis of the logic diagram constructed from a study of the updated piping
and instrument diagrams that describe the facility taking into consideration process
chemistry, standard operating procedures, maintenance procedures, operator job
descriptions, process flow diagrams, inventory tabulations, electrical one-line
diagrams and other documents. The logic diagram is called a fault tree and
represents a qualitative analysis of the hazards. Results of the FTA are reported
for a unit or system on a table. Entered on the table are the descriptions of the
various combinations of equipment or procedural failures that can lead to a
release. The combinations are determined by solving the fault tree logic diagram
for the minimal cut sets, that is, the smallest combination of equipment or
procedural failures, which if all occur, will result in the "top event”, that is the highly
hazardous chemical release. The table is also entered with a criticality ranking
based on the quantity or rate of the potential release, a probability for the
respective failures and the suggested action in terms of equipment or procedure
to prevent the failure or to mitigate the results of the failure. The analysis of the
logic diagram includes the identification of "minimai cut sets." When probabilities
are assigned to each element of the event sequence, a qualitative fault tree is
obtained which gives the probability or frequency of occurrence of the release.

HAZARD?
An inherent physical or chemical characteristic that has the potential for causing
harm to people, property, or the environment.

m!__!-l----u--[
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HAZARD ANALYSIS'
A systematic identification of the potential conditions that may result in an EHS

accident.

HAZARD AND OPERABILITY STUDY or HAZOP'

A systematic study of updating piping and instrument diagrams that describe the
highly hazardous chemical facility taking into consideration process chemistry,
standard operating procedures, maintenance procedures, operator job
descriptions, process flow diagrams, chemical inventory tabulations, electrical one-
fine diagrams and other documents. The study is performed by a multidisciplinary
team to identify hazard or. operability problems that would result in a highly
hazardous chemical accident. Deviations from the design vaiue of key parameters
(flow, temperature, composition, time, quantity, etc.) of each segment of the highly
hazardous chemical facility and its procedures are studied using guide words
(such as, more of, less of, none of, part of, more than and other) to contro! the
examination and evaluation. The study team shall consist of traix2d personnel
knowledgeable in the technology and operations, such as process chemistry, the
design of the system, the procedures of its operation and maintenance, and the
related codes, standards and practices. In addition, the study team shall have
technical expertise to answer most questions of the review without resorting to
further expertise. The study team shall include a study leader specifically qualified
for his or her leadership role by training or previous experience in HAZOP studies
and a team secretary who shall record the results of the study. Persons who
occupy these team study positions shall be technically trained and be available for
the duration of the study. Results of the HAZOP study shall be reported by
tabulation for a unit by key equipment, such as vessels or pipelines, and process
parameter. The results are entered on the table as follows: guide word, causes
of the deviation, consequences of the deviation in terms of a potential release, the
criticality based on the quantity or rate of potential release and the suggested
action in terms of equipment or procedure to mitigate the deviation.

HIGHLY HAZARDOUS CHEMICAL or HHC?
A substance possessing toxic, reactive, flammable, or explosive properties.

HUMAN ERROR?
Actions by or failures to act on the part of designers, operators, manzgers, or
other individuals that may contribute to or result in accidents.

MATERIAL SAFETY DATA SHEET or MSDS'

21
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A document which describes, at a minimum, the chemical and physical properties
and the physical and health hazards of a substance.
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MODIFICATION®
Any change in existing equipment or procedures that would require a change in
process safety information and/or operating procedures. Modification does not
include routine maintenance or replacement in kind.

OPERATOR?
An individual responsible for monitoring, controlling, and performing other tasks
as necessary to accomplish the productive activities of a system. Often used in
a generic sense to include people who perform various tasks (e.g.; reading,
calibration, maintenance).

PIPING AND INSTRUMENT DIAGRAM or P&ID'

One or more detailed drawings including legends and citations of referenced
documents showing: every item of highly hazardous chemical equipment and its
identification number (including installed spare equipment); every pipe size, flow -
direction, identification number and identification of ANSI piping specification and
break between piping specifications; symbols and identification of every instrument
including instrument function to show trips and interlocks represented in
accordance with Instrument Society of America standards or a standard adequate
for the conduct of a safety review or hazard analysis with an appropriate symbol
legend shown, every valve, the failsafe position of control valves or non-hand
operated valves in the case of instrument air or power failure; steam traps;
representation of insulation or heat tracing of piping, highly hazardous chemical
equipment and instruments; sizes of all important equipment nozzles with location
shown schematically to reflect function and elevation, such as, drains, vents,
flushing connections and steam connections; references to inter-facing with other
diagrams describing process, service, treatment, disposal, or utility systems; data
on type, size, and set pressures of every relief valve and relieving device;
instruments to monitor early detection of abnormal conditions or a highly
hazardous chemical release; where critical, the relative elevations between
equipment and of key piping; notes or symbols on such items as slope of critical
piping to avoid pockets, or, where critical symmetrical piping; notes on each item
of highly hazardous chemical equipment, such as, material of construction, design
temperature, design pressure, design thermal duty of heat exchangers, design
capacity and dynamic head of rotating equipment, etc.

PRELIMINARY HAZARD ANALYSIS?
A technique that is derived from the U.S. Military Standard System Safety Program
Requirements. Focuses in a general way on the hazardous materials and major
process areas of a plant, and is often used as a precursor to further hazard
analyses.
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PROCESS CHEMISTRY' :
The chemical reactions which are relevant to possible scenarios of highly
hazardous chemical releases, including information on raw materials, intermediates,
products, and waste products.

PROCESS FLOW DIAGRAM or PFD'
A diagram including a legend of a facility which depicts the use, generation,
storage or handling of a highly hazardous chemical showing items of equipment
(groups of duplicate equipment may be represented by one symbol if desired),
flow of material from item to item, simplified basic control loops or major control
schemes, points of discharge to the environment, and showing or cross-
referencing documents which give details of material balance, flows, raw materials,
products, intermediates, treatment chemicals, operating conditions of temperature,
pressure and steam characteristics, operating cycles and batch sizes where
applicable. A process flow diagram includes, or references, a block flow diagram
that depicts the receipt, handling and storage steps at the site of shipping -
containers of the highly hazardous chemical.

PROCESS SAFETY MANAGEMENT?
The application of management systems to the identification, understanding, and
contro! of process hazards to prevent process-refated incidents and injuries.

REPLACEMENT IN KIND'
The replacement of existing highly hazardous chemical equipment with identical
or equivalent highly hazardous chemical equipment, and instaliation according to
criteria for design and operation.

RISK?
Combination of the expected frequency (events/year) and the consequence
(effects/event) of a single accident or a group of accidents.

STANDARD OPERATING PROCEDURE!'
The document setting forth the operating procedures covering all details of the
operation involving highly hazardous materials that are currently in effect at the
facility.

TRUTH TABLES*

24
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A listing of ali combinations of the states of basic events, the resulting occurrence
or non-occurrence of a top event, and the corresponding probabilities for the
combinations. ,

25




WHAT-IF CHECKLIST'

A method of hazard analysis based on a systematic study of updated piping and
instrument diagrams that describe the highly hazardous chemical facility taking into
consideration process chemistry, standard operating procedures, maintenance
procedures, operator job descriptions, process flow diagrams, inventory
tabulations, electrical one-line diagrams and other documents. The study is
performed by a muttidisciplinary team to identify hazards or operability problems
that could result in a highly hazardous chemical accident. The study is composed
of a comprehensive list of questions prepared in advance from study of
documents by team members either in conference or independently usually
corresponding to their individual background. The study team shall consist of
trained personne! knowledgeable in the technology and operations, such as
process chemistry, the design of the equipment, the procedures of operation and
maintenance and the related criteria for design and operation. In addition they
shali have technical expertise to answer most of the questions of the review
without recourse to further expertise. The team shall include a person assigned
to lead the study and a person to record the results who are technically trained
and will be available for the duration of the study. Results of the study shall be
reported for a unit on a table. The results are entered on the table as follows: the
"what if' question and its corresponding consequence/hazard, the criticality based
on the quantity or rate of the potential release and the recommended action in
terms of equipment or procedure to mitigate the consequence/hazard.

New Jersey Toxic Catastrophe Prevention Act, N.JA.C. 7:31, New Jersey
Department of Environmenta!l Protection and Energy, June 18, 1993.

Guidefines for Hazard Evaluation Procedures, 2nd. ed., Center for Chemical
Process Safety of the American Institute of Chemical Engineers, 1992.

Process Safety Management of Highly Hazardous Chemicals, 29 CFR Pan
1910.119, Occupational Safety and Health Administration, February 24, 1992.

Reliability Engineering and Risk_Assessment, Ernest J. Henley and Hiromitsu
Kumamoto, Princeton-Hali, Inc., 1981.
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APPENDIX C

Technical References
OPERATING PROCEDURES
"Standard for MSDSs," ANSI| RP 2400.1

"Procedures for Welding or Hot Tapping On Equipment Containing Flammables," API
Publication 2201, Third Edition, October 1985.

"Sizing, Selection, and Installation of Pressure Relieving Devices,"” Part 1, APl RP 520, July
1990.

“Guide for Pressure Relieving and Depressuring System,” APi RP 521, November 1990.

"Venting Atmospheric and Low Pressure Storage Tanks (Nonrefrigerated and
Refrigerated)" Third Edition, API Std 2000-82, (R 1987).

"Overfill Protection from Petroleum Storage Tanks" First Edition, APl RP 2350-87.
"Management Practices, Self-Assessment Process and Resource," APl RP 9000.
"Safe Maintenance Practices in Refineries,"” APl RP 2007, 1983.

"ASME Boiler and Pressure Vessel Code, Section VI, Division | - Pressure Vessel
Requirements," American Society of Mechanical Engineers, New York, NY, 1968.

Guidelines for Hazard Evaluation Procedures, 2nd ed., Center for Chemical Process
Safety of the American Institute of Chemical Engineers, 1992.

Plant_Guidelines for Technical Management of Chemical Process Safety, Center for
Chemical Process Safety of the American Institute of Chemical Engineers, 1992.

"OAQPS Control Cost Manual," EPA 450/3-90-006, January 1930, U.S.E.P.A., Office of Air
Quality Planning And Standards, Research Triangle Park, North Carolina, 27711.

"A Guide to Good Practices for the Operation of an Ammonia Refrigeration System," lIAR
1983.

"Guide for Venting Deflagrations," NFPA 68-1988.
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OPERATING PROCEDURES (cont'd.)

"Standard fﬁr MSDSs," 29 CFR 1910.1200

"Confined Space Entry Program," 29 CFR 1910.146

"The Control of Hazardous Energy (Lockout/Tagout) 28 CFR 1910.147
"Hot Work Fire Prevention and Protection,” 29 CFR 1910.252

WAC 296-67-021 Operating Procedures

WAC 296-67-054 Hazard Communication

-WAC 296-67-075 Air Contaminates

WAC 296-67-300 Hazardous Waste Operations and Emergency Response
WAC 296-67-145 Confined Spaces

WAC 296-24-110 Lockout/Tagout
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GENERAL REFERENCES

Ammonia Plant Safety (and related facilities), vol. 23, American Instltute of Chemical
Engineers, 1981.

Ammonia Plant Safety (and related facilities), vol. 24, American Institute of Chemical
Engineers, 1984.

Ammonia Plant Safety (and related facilities), vol. 27, American Institute of Chemical
" Engineers, 1987.

Ammonia_ Plant Safety (and related facilities), vol. 28, American Institute of Chemical
Engineers, 1988. .

Ammonia Plant Safety (and related facilities), vol. 31, American Institute of Chemical
Engineers, 1988.

"Guidelines for Safe Automation of Chemical Processes," American Institute of Chemical
Engineers, 220p.

"Guidelines for Investigating Chemical Process Incidents," American institute of Chemical
Engineers, 347p.

"Guidelines for Auditing Process Safety Management Systems," American Institute of
Chemical Engineers, 136p.

"Management of Process Hazards," American Petroleum Institute, Recommended Practice
750.

"Process Safety Management (Control of Acute Hazards)," CMA. -

Chemical Manufacturers Association (CMA’s Manager Guide), First Edition, September
1991. '

"The Revised Field Operations Manual (FOM)," OSHA Instruction CPL 2.54B, June 15,
1988.

"State Plan Policies and Procedures Manual," OSHA Instructions STP 2.22A, Ch-2,
January 29, 1990.

"Integrated Management Information Systems (IMIS) Forms ManuaI Chapter V " OSHA
Instruction ADM 1-1.12B, December 29, 1989.
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on of Operations with Catastrophic Potential, OSHA Instruction
3, 1988.

Tent Guidelines for Compliance,” OSHA 3133; U.S. DOL, 1992.
Tent,” OSHA 3132; U.S. DOL, 1992.
am Management Guidelines," U.S. DOL, 19889.

Systems," June 1988; U.S. EPA, Office of Solid Waste and
Jashington DC 20480.

" Dow Chemical Co., May 1988.
* * A New Approach," National Safety Council, 1983.
:ment Resources from the American Institute of Chemical

ustrial Hygienists, James A. Gideon and Thomas W. Carmody,
2ne Association Journal (53), June 1992.

Safety Performance," Report A-3, The Business Roundtable.
es for Contractor Safety and Health," Texas Chemical Council.

rocess Industries," Volumes | and li, Frank P. Lees, Butterworth,

ng Design for Process Safety," 500p.
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APPENDIX D

Example Programs

The following exampiles illustrate approaches taken by companies seeking to address the

. Operating Procedures requirements of 23 CFR 1910.119. These examples have not been

reviewed and/or endorsed by OSHA and should not be construed as model programs.
Primatech makes no claims regarding the acceptability to OSHA of the information

contained herein.

The example programs provided herein were developed for specific processes, and are
not generic in nature. Since the OSHA PSM regulation is performance-based, readers

are strongly encouraged to develop programs tailored to their own covered processes.

CONTENTS
D-1  Operating procedures - amine unit (shut-down)
D-2 Operating procedures - amine unit (start-up)
D-3 Operating procedures - crude unit (start-up)
D-4 Operating procedures - crude unit (emergency procedures)
D-5 Operating procedures - chemical transfer process
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D-1 Operating Procedures - Amine Unit (Shut-down)

The following is an example of operating procedures used in a petroleum refinery. The
procedures outline the specific steps to be taken for the shut-down of an amine unit. It
includes safety requirements, special tools or equipment required and special

considerations for the safe shutdown of the unit.




NAME QF PROCEDURE:

A.

B.

ABDO00102776

REFINERY

PURPOSE: TO PROVIDE PROCEDURES FOR A SAFE SHUT DOWN OF THE NORTH
AMINE UNIT.
REFERENCES: P&ID'S ¥ 4874-5-10-011-1

PROCESS FLOW DIAGRAM

APPROVALS:

SHUT-DOWN OF THE NORTH AMINE UNIT

# 4874-5-10-011-2
# 4874-5-10-011-3
# 4874-5-10-011-4
# 4874-5-10-011-5
# 4874-5-10-011-6
# E-11838-60-0101

COMPLEX SHIFT SUPERVISOR
A-CREW

COMPLEX SHIFT SUPERVISOR
8-CREW

COMPLEX SHIFT SUPERVISOR
C-CREW .

COMPLEX SHIFT SUPERVISOR
D-CREW

COMPLEX SUPERVISOR
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SAFETY REQUIREMENTS:

1.

2.

Follow all refinery safety policies and procsdures during shut down
of the North Amine Unit.

All personal protective equipment must be worn, where applicable.

Ascertain  that H,S alarm system is operable and SCBA Dbreathing
aDparatus units are availabie and ready to use.

Check that ail fire fighting equioment is in the correct location and
reaoy for service.

Scaffolding must be installed at predetermined locations and 3
portable scatfold available for wunit technicians to safely gain
access to valves and equipment.

Full Body Hamess must be worm when Scaffoiding or Platforms are not
available above 4 feet.

SPECIAL TOQLS OR EQUIPMENT REQUIRED:

1.

4.

5.

18, Chemical drain hoses for draining Amine & condensate

5, 3/4° check vaives and 5. pressure regulators set at 10 psig.
S, green N, hoses.

1, stnpping pump and 4, 3° x 20" lengths of reinforced vacuum hose.

1. PorntaScaffold.

PRE-SHUTDOWN PROCSDURES AND SPECIAL CONSIDERATIONS:

1.

Work list on specific items that involve entry, draining, etc.,
should have been gone over thoroughly, (on site}, with the Unit
Supervisor, Console Shift Supervisor, and the Maintenance Supervisor
in charge to review any itermn that may need clarification.

A current blind list that applies t the North Amine Unit must be
issued 10 the Maintenance department.

A master blind list will be kept available and up to date by the Sultur

Recovery Unit Senior Technician in charge of the North Amine Unit shut
down.

Maintain level in Lean DEA Surge Tank, 10-F~20, at 4 fest.

Check that ail the Lean Amine from the Lean Amine Pumps 10-G-21ABC is

going through the Lean Amine Coolers, 10-E-23A/B. and 8" bypass is
closed.

Assure that level in Amine Sump, 10-F21, is pumped down, line up 10-

2




10.
11.
12.
13.

14.

185.

16.
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G-24 t0 pump back to 10-F~20 and block in discharge back to Rich Amine
line D/S of H.1.C-250.

Have filter elements available on hand to do complete filter change
out for Lean Amine Filter, 10-J-20 & Amine Sump Filter, 10-J-22.

Review Toxic Gas Procedure and hazards of H,S with all unit personnel.

With the Nomh Amine Unit shutting down it will be necessary 1o have

the Unsaturate Gas Plant line up the Amine system to the East and Wes:
Amine Trains.

North Sulfur Unit will no longer have acid gas supply from the Ngmh
Amine Unit. However, acid gas can be routed from the east or west
Amine unnits 10 keep the North SRU operating if desired.

North Amine Unit will be circulated until unit is cool.

Drain all Amine to closed amine sewer. (Do not drain Amine to the OWS,
Utilities cannot treat amine at the Waste Water Treatment Plant.}

Unit will be depressured. steamed out to gas free and water washed to
remove siudge deposits from equipment.

Personnel will be familiar with physical locations of shutdown lines,
drains and vents in order that the unit will be shut down safely and
efficiently. C .

Run chemical drain hoses to the specific locations as describe& in
section G, sub-section 3. Do not hook up hoses at this time.

PREPARE UNIT FOR SHUTDOWN:
a. Rich DEA Flash Drum, 10-D-20. .
From the Master Blind List remove drain spec blinds
per the following:

(1 3. 2° and 1, 4° blinds at gate vaives on botom drains to
Ciosed DEA Sewer for Rich DEA Flash Drum, 10-D-20.

{2} 1, 2° blind at gate vaive on bmm drain to the Closed DEA
Sewer for the Entrained Amine Separator, 10-D-48.

(31 install 0-100 psig pressure gauge on D/S ball vaive for
Pi1C-2508B conrrol loop.

b. Lean/Rich Amine Exchangers, 10-E-20A/D.

From the Master Blind List remove drain blinds per the
following:

(mn 2.. 2" blinds at gate vaives for twbe side drains to Closed
DEA Sewer for Lesn/Rich Amine Exchangers, 10-E-20A/D.

{2) 2, 2° blinds at gate valves for shell side drains 10

3




G.

17. Install
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Closed DEA Sewer for Lean/Rich Amine Exchangers, 10-E-
20A/D.

Regenerator Reboilers. 10-E-22A/B.

From the Master Blind List remove drain spec blinds per
the following:

N 3" blind at gate valve for shell side common inlet drain

to the Close DEA Sewer for Regenerator Reboilers, 10-E-
22A/8B. '

(2) 2° blind at gate valve for reboiler common outiet drain to
the Closed DEA Sewer for Regenerator Reboilers, 10-E-
22A/B.

Regenerator Ovhd Accumulator, 10-D-22.

From the Master Blind List remove drain spec blinds per the
following: .

n 2" blind at gate valve for bortom drain to Closed DEA
Sewer for Regenerator Ovhd Accumulator, 10-D-22.

(2 1 /2" blind at gate valve for drain to OWS for LT-261 &
LG-558 levei bridle on 10-D- 22

Regenerator Reflux Pumps., 10-G-20A/B and Regenerator Ovhd
Hydrocarbon Pump, 10-G-22A.

From the Master Blind List remove drain spec blinds per the
tollowing:

N 3/4° plinds st gate valves for drains to OWS for 10-G-

20A/B.
{2} 1 1/2° blind at gate valve for drain to OWS for 10-G-22A.

N, hoses with check valves and regulators set a3t 15_ psig at

following locatnions:

a. 3/4° bleeder at U/S of PIC-2E50A control vaive.
b. 3/4* U/S bleeder tor PIC-2E3A control ioop off of 10-D-22.
c. 3/4° bleeger U/S of FIC-258 control valve for Lean Amine spill
back 10 10-F-20.
d. 3/4° high point vent on suction line for 10-G-268A, Lean Amine
Filter Pump.
NORTH AMIN NiIT SKUTDOWN:
1. Reduce Rares And Amine Circulation:

4
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Notify the Utilities section of the reduction in 40# steam usaoe
and condensate production.

Notify the Console Shift Supervisor for the FCC and the Night
Superviser of the planned Amine Unit shurdown.

Have the Saturate Gas Plant, Unsaturste Gas Plant. Merox and
C.H.D Unit slowly reducs the total Lean Amine charge rate to 45
M B/D to thair respective contactors and absorbers. This  will
lower the 3amine circulation on the East and West Amine Units 1o
sccommogate the Unsaturate Gas Plant Amine Absorber, 5-D-6 when
they switch to the amine headers from the East and West Amine
units.  As circulation is adjusted the Amine Surge & Mix Tank,
10-F-1, level will fluctuate.

Close console monitoring of the North Amine unit and the East
and West Amine unit must be done during the bypass of the Norh
Amine Lean to Rich piping.

When the total amine circulation is reduced t© 45 M B/D 1o the
East & West Amine Units, have the FCC Consocie Supervisor direct
the Sr. Tech and Process Technicians to switch S5-D-6 trom the
North Amine Unit to the East and West Amine Units per procedure.

When the swirch is compiete and circulation is being maintgined
through the 6" bypass. start reducing the circulation with HIC
250 and F.V-251 at a rawe of 10 M B/D per hour down 0 13-15 M B/D.

When the Rich Amine FAow HRC-251 to the DEA Regenerator has
dropped to 20 M B/D shut down one Lean Amine Pump, 10-G-21ABC.

Insure that FIC-258 is spilling back more Lean Amine 10 10-F-20
as amine circulation is lowered.

When amine circulation has been reduced t© 13 M B8/D. the Nornh
Amine Unit will be at minimum circulation.

Put steam/feed conuollers on ratio control for the Regenerator
Reboilers, 10-8-22A/B and set it at 1.0. This will reguce
steam automatically 3s rate is reduced with FV-251

Continue to circulate the amine unit in this manner unul PIC-
253A is closed and Accumulator pressure starts to  fall.  This
will indicate that Acid Gas production has stopped.

Close the acid gas burterfly valve 0/S of P.V-253A controt leoo
on acid g3s piping to the North Sultur at battery limits.

Set PV-253B at 11-15 psig to vent excess pressure to the LP
flare for Regenerator Ovhd Accumulator, 10-D-22.

Close 2° ogate vaive D/S of LV-250 for MHydrocarbon from
Regenerator Ovhd Accumuiator. Put 10-G-22A in the off position.
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Lower levei 1o 0/, on LT-250 block in the 3° bawery limits vaive
for hydrocarbon line to F.C.C unit {or Coker) from 10-D-20, when
hydrocarbon has been displaced from the level glass.

Maintain PIC-250 at 60 psig by allowing. fuel gas to control 10-
D-20 pressure from P.V-2508.

Lteave LT-251 for the Rich DEA Fash Drum, 10-D-20 set on cascade
mode with FV-251 on the control console, this will control the
level in the Rich DEA Flash Drum and maintain a3 somewhat sisble
Rich Amine Feed to the DEA Regenerator, 10-D-21. if LT-251 levei
starts to become erratic HIC-250 can be closed down to reduce
the amount of rich amine 10 10-D-20,

Reduce Temperature to Cool Down the Unit:

i

When 35 psig steam flow is at 10-15 M LB/HR for each FT-282 & F7-

- 259 10 10-E-22A/B, take steam

control valves off ratic control and slowly reduce the steam
flow in manual to both reboilers.

Lower level siowiy to 10*, in 10-E-22A/B Regenerator reboilers,
LT-2582A & LT-252B msking sure thast process gases do not biow
through to the Lean DEA Surge Tank, 10-F-20.

Adjust variable speed fans for 10-E-21A/B as necessary 10 keep
vvhd temp at 115°F per T1-258.

Close 1 1/2° reflux bleed line to 11-G-30, D/S of discharge
lines tor the Regenerator ‘Reﬂux Pump, 10-G-20A/8.

Block in condensate supply line w0 10-M-20 desuperhearter,ciose

1 1/2° gate vaive for 150# velocity steam to 10-M-20
desuperheater.

At this time close off all steam to 10-D-22A/B Regenerator
Reboilers. Block in FIC-252 & FIC-258 steam contre: valves ang

LIC-265 levei control ioop for 10-D-23 condensate pot, crack
open 3° condensate valve to OWS U/S of LIC-265 level contua!
vaive,

When no more reflux is being produced, pump the level LIC-253
from the Regenerator Ovhd Accumulator, 10-D-22 to the
regenerator  and shut down the Regenerator Reflux Pumps 10-G-
20A/B when pumps lose suction.

With N, injection 'hoses installed at low point bieeder U/S of
PIC-253A control vaive., slowly start t pressure up the entire
Amine system t0 10 psig.

Circulate the amine through the system untii rebolier outet
temperatures fatl below 125°F per T1-2586.

When reboiler outlet temperatures have falien below 125°F shut
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down 10-G-21 ABC Lean Amine Pumps.

When LT-251 level for 10-D-20 reaches 0%/, and level gjass
indicates 0°,. Lline wup 10-D-20 to displace the remainger of
amine by opening the top 2° drain valves from the stilling wey,
main compartment to the rich amine outlet section of 10.p-20,
Keep drain line closed to the Closed DEA Sewaer.

Crack open 2° drain valves for tube side iniets on 10-E-20AmD
drain valves are gassing through then close the 1 1/2°
valve at battery limits for fuel gas make up to Rich DEA Fiaen
Drum, 10-D-20. Open PIC-2508 to 100/, and depressure the fuel

gas line from battery fimits into the Rich DEA Fash Drum, 10.p.
20.

Monitor the local 0-100 psig gauge installed on the 3/4* pyg
ball vaive on PIC-2508 control ioop. when the local pressure
gauge has equalized with PT-250 transmitter for the Rich DEA

Flash Drum close the 1 1/2° gate vaive D/S of PIC-250B conwal
loop for Fuel Gas make-up to 10-D-20.

Close 12° burterfly vaive for Lean DEA inlet to Lean DEA Surge
Tank 10-F-20 after the Regenerator Reboilers, 10-D-22A/B  hava
stopped gaining level.

Open the 67 gate valve for the Fitered Lean Amine jumpover

to
the spill back line to the Lean DEA Surge Tank, 10-F-20. '

Close the 3, 6% gate vaives for Fitered Lean Amine 1o the.

suction lines to the Lean Amine Pumps, 10-G-21ABC.

Close 3.. 10® suction butterfly vaives at 10-F~20 for the Lean

- Amine Pumps, 10-G-21ABC.

Close 10 D/S butterfty vaive and 6* bypass vaive at FiC-258
Lean Amine Spill Back control loop.

Close 10° burterfly valve at barttery limits for lean Amine To
Units.

Close 10" butterfly vaive at battery fimits for Rich Amine to
10-D-20 Rich DEA Flash drum.

Close 3" gate vaive at bartery limits for Amins Fash gas 1o
F.C.C unit (or Coker) from 10-D-20.

Continue filtering amine through the Lsan Amine Filter system
dunng the unit draining process.

Prepare To Drain ﬁown Unit:

There are no provisions for pumping out the amine unit. It must
be drained through the closed DEA sswer system to the Amine
Sump, 10-F-21 and pumped 10 the Lean DEA Surge Tank. 10-~20.

-
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Proceed to the following steps .t0 prepare equipoment for

draining.

(1)

(2)

{31

.

Rich DEA Flash Drum, 10-D-20.

install chemical drain hoses on low point bieeders and
route to Amine Sump, 10-F-21 per the foliowing:

(@) 3/4" Dbleeder D/S of HIC-250 control loop Rich DEA
10 10-D-20.

ib) 3/4" bieeder at bartery limits U/S of 3I° isoiation
vaive for liquid hydrocaroon to FCC./Coker.

(e} install chemical drain hose to 3/4" ball vaive U/S
of fuel gas makeup PIC-250B and route to 3/4°
bleeder D/S of PSV-10067 to the LP Flare.

{d) 3/4° bleeder at battery limits D/S of 14°
burtertly vaive for Rich DEA to 10-D-20.

(e} 3/4" Dbleeder at Dbattery limits U/S of bartery

limits isolanon vaive for PIC-250 Amine Fasn Gas
1o the FCC/Coker unit.
Regenerator Ovhd Accumulator, 10-D-22.

install chemical drain hoses ont low point bleeders angd
route to Amine Sump,. 10-F-21 per the following:

{a) 3/4° bleeder 0/S of UIC-254, Regenerator Reflux to
DEA Regeneraror, 10-D-21.

{b) 3/4° bleeder D/S of PIC-253A and 14" check vaive on
acid gas line at bartery limits.

(e} 3/4° bleeder D/S of PIC-253B control valve on acid
gas line at bartery iimits.

Lean DEA Coolers, 10-E-23A/B.

install chemical drain hoses on low point bleeders ang
route to Amine Sump. 10-F-21 per the foliowing:

{a) 3/4° low 6oint bleecer on shell side of Lean OEA
cooler, 10-E-23A/B.

{b) 3/4° bieeder for Lean Amine to units at bartery
imits U/S of 10" butterfly valve for Lean Amine to
units.

{¢c) 3/4° bleeder D/S of FIC-258 for Lean Amine spill

back to 10-F-20, Lean DEA Surge Tank.




(4)

(5)

(6)
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Lean/Rich Exchangers. 10-E-20A/0.

Install chemical drain hoses on low point bleeders and
route to Amine Sump, 10-F-21 per the following: :

{a) 3/4° bleeder D/S of FV-251 DEA Regen Feed control
valve.

it 3/8° bleeder U/S of LIC-252 Regen Rebgiler ievel
control vaive.

{5 3/4" high point vent U/S of 12° burterfly valve for
Lean Amine to 10-F-20 Lean DEA Surge Tank.

Amine Sump Pump, 10-G-24 discharge line.

install chemical drain hoses on 3/4" bleeder and route te
the Amine Sump, 10-F-21 per the following:

{(a) 3/4" bieeder on filter outlet piping at the Rich
Amine line D/S of HIC-250.

install Chemical drain hoses on the vent and drain
manifoid to the LP Rare per the foliowing:

{a} Rich DEA Fash ODrum, 10-D.20.

1) 3/4" ball vaive U/S of fuel gas make-up PIC-
2508 and route to the 3/4° blieeder D/S of
PSV-10067 to the LP Flare.

2) 3/4® bleeder at battery limits U/S of
battery limits isolation vaive for PIC-250A
Amine Hash Gas 1o the FCC/Coker.

3 3/4® Dbleeder 3t bartery Ilimits U/S of 3°

isolation vaive for liquid hydrocarbon to
the FCC/Coker.

4) 3/4° bleeder on common 2 drain piping to the
Closed OEA Sewer for the Entrained Amine
Separaror, 10-D-49.

b. Regenerator Overhead Accumuistor, 10-D-22.

1) 2, 3/4 bleeders on discharge line of 10-G-
22A back to D/S side of LIC-250 control loop
and HIC-250 control loop.

2 Remove 1 1/2° drain detail D/S of 1 1/2° gate
valve on drain piping to the OWS for LT-282 &
LG-558 level bridle assy. Install 3/4°
chemical hose 1to drain Hydrocarbon side of

9
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10-D-22 o the LP Flare.

3) Remove the 1 1/2° drain detaii D/S of the 1
1/2* gate valve on drain piping to the OWS
for the Regenerator Ovhd Hydrocarbon pump,
10-G-22A. Install 3/4° chemical hose t0

drain the -Hydrocarbon side of 10-D-22
, to the LP Flare.
4. Draining Down Of Unit:
a. Speciai Consideration prior to Draining down the unit.
—_ {1) Verity that all battery limit isolation valves have been

closed as outfined in section G.

{2) Flag off area around the North Amine Unit - USE THE BUDDY
SYSTEM DURING ALL DRAINING. Note: Have extra SCBA air
packs avaiiable at the unit.

(3 With N, injection hoses installed at low point bieeger U/S
of PIC-250A control valve, stowly start to pressure up
the entire Amine system to 15 psig.

—_ (4} When N, pressure has been established and is maintaining
1S psig on PT-250 for 10-D-20, Rich DEA Flash Drum, PI-251
for 10-D-21. DEA Regenerator, PT-253 for 10-D-22,
Regenerator Ovhd Accumulator. Check valve position for
PIC-2538 on the control console. if vaive is open set PIC-
2538 up to 20 psig to stop excess flaring.

Note: (5} Unit draining must be monitored so 10-F-20, Lean DEA Surge
Tank & 10-F-21, Amine Sump, does not over fill. Adjust
unit draining to Closed DEA sewer t0 keep level below

80°/.. Assure that 10-G-24 DEA Sump Pump is working
properiy. )

b. Draining Equioment Per The Foilowing:

Note: Do not overfil the Amine Sump, 10-F-21 and the Lean DEA Surge
Tank, 10-F-20.

{1 Rich DEA Fash Drum, 10-D-20.

—_— (a) Zrack open 3, 2° bottom gate vaives and 1., 4°
portom gate vaive and the 4° common drain vaive to
stat draining the Rich DEA Flash Drum, 10-D-20 to
the Closad DEA sewer.

— i}  Crack open and drain level bridles for LT-251, L7-
250, and LG-562 for Rich DEA Rash Drum to the
Cilosed DEA Sewer.

—_— {c} Open HIC-250 controi valve to 100°, on the console
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(2)

(d)

{f)

{9)
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and crack open 8" bypass valve. Open 3/4° |ow poimy
bieeder D/S of HIC-250 control loop to stane
draining down Rich Amine line through attacheg
chemical hose to Amine Sump. Note: Check drain
hose at Amine Sump if hose is blowing gas bloeck in
3/4" bleeder at HIC-250.

Open 3/4" ball vaive on D/S side of PIC.2508
control loop, and the 3/4° gate valve 0/S of psy.
10067. Depressure remainder of fuel gas line from
bartery limits through the artached hose to the Lp
flare. When PIC-2508B fuel gas line is depressureg
ciose 1 1/2° U/S and D/S- ball vaives and 1 1/2°
bypass valve on the control loop to isolate fye
gas line, .

Open 3/4° bleeder at bartrery limits D/S of 14°
butterfly vaive for Rich DEA to 10-D-20 2and drain
down through attached chemical hose to the Amine
Sump. . )

Oocen 3/4 bleeder at battery limits U/S of 3° gate
vaive for liquid hydrocarbon to the FCC/Coker from
10-D-20 and DRAIN DOWN THROUGH ATTACHED CHEMICAL
HQOSE TO THE VENT AND DRAIN MANIFOLD TO THE LP
FLARE. Note: Check drain hose st vent and drain
manifold if hoss is Dblowing gas block in 3/4"
bleeder at battery limits.

Crack open 3/4" bleeder 3t battery limits U/S of " 3"
isolation vaive for Amine Fash Gas to FCC/Coker
unit and DRAIN DOWN THRQUGH ATTACHED CHEMICAL HOSE
TO THE VENT AND DRAIN MANIFOLD TO THE LP FLARE.
Note: Check dran hose at vent and drain manifold
it hose is blowing gas biock in 3/4° bleeder at
battery limits.

Entrained Amine Separator, 10-D-49.

{(a)

(b}

e}

Crack open 2° gate vaive on bortom of Entrained
Amine Separator, 10-D-49. Drain the Amine
Imerface to the Closed DEA Sewer untl the level
sight glass shows only hydrocarbon is prasent.
CLOSE OFF THE COMMON DRAIN UNE TO THE CLOSED DEA
SEWER AND FINISH DRAINING THE HYDROCARBON THROUGH
THE VENT AND DRAIN MANIFOLD TO THE LP RLARE. Note:
if drain sounds like gas iz blowing through biock
in 2° botrom drain to LP Fare.

Crack open and drain LT-259 LEVEL BRIDLES FOR 10-
D-49 TO THE VENT AND DRAIN MANIFOLD TO THE LP
FLARE.

Monitor Amine Sump, 10-F~21 level Li-254 on the

11
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Note:
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conscle and in the fieid. Verify that 10-G-24 s
running in  automatic and is able to maintain a
constant level. Note: Do not overfill the Amine
Sump.

Lean/Rich Exchangers, 10-E-20A/D.

ta)

(b}

(el

(@)

{e}

Crack open 2, 2° gate valves to drain tube side of
Lean/Rich Exchangers, 10-E-20A/D to the Closed DEA
Sewer.

Open Regenerator feed control valve FIC-251 1o
100*/, and crack open 8% bypass vaive. Crack open
3/4* DI/IS bleecer on FIC-251 control valve and
drain through arntached chemical hose to the Amine
Sump, 10-F-21. Note: Check drain hose at Amine
Sump if hose is blowing gas block in 3/4" bieeder.

Crack open 2, 2° gate vaives to drain shell sidé of
Lean/Ricn Exchangers, 10-E-20A/C 0 the Closed DEA
Sewer.

Open LIC-252 control vaive from the console to
100*,, crack open 10° bypass. Crack open 3/4°
bleeder U/S of LIC-252 control vaive, drain
through attached chemical hose 0 the Amine Sump.
Note: Chack drain hose 3t Amne Sump i hose is
blowing gas block in 3/4" bleeder.

Open 3/4" high point vent WS of 12° burtertly
valve for Lean Amine to 10-F-20, drain through
antacned chemical hose tc the Amine Sump. Note:
Check drain hose at Amine Sump, if hose is blowing
gas block in 3/47 ble«::ar.

DEA Regenerstor, 10-D-21.

{b)

Crack open and drain LT-258 & LG-556 level Dbridles
to the Closed DEA Sewer.

Unit draining must be monitored so 10-F-20. Lean
DEA Surge Tank & 10-F-21. Amine Sump. do not
overfill. Adjust unit draining to Closed DEA
Sewer 10 keep ievel beiow 80°/..

Regenerator Reboilers, 10-E-22A/B

b

Crack open 3® gate vaive to drain common sheil side
inlet of the Regenerstor Reboilers,10-E-22A/B and
DEA Regenerator, 10-D-21 to the Closed DEA Sewer.

Crack open 2° gate valve t0 drain common sheil side
outiet of the Regenerator Reboiiers, 10-E-22A/B to

. the Amine Sump.

12
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Open the 2" start-up equalizing line berween 1the
shell inlet and the shell outlet of the
Regenerator Reboilers, 10-E-22A/B.

Crack open and drain LT-252A/8 level bridles for
Regenerator Reboilers, 10-E-22A/B 10 the Closed
DEA Sewer. ,

Regenerator Dvhd Accumuistor, 10-D-22.

(a)

(b}

{e)

ia)

te)

()

9}

(h)

{i)

Crack open 2° bottom gate vaive 1o drain
Regenerator Ovhd Accumulator, 10-D-22 to the
Closed DEA Sewer. Note: If gas is blowing througn
to DEA Sewer, block in drain.

Crack open 3/4° gate valve to drain acid gas line
at bamery limits 0O/S of PIC-283A control ioop,
drain through attached chemicai hose to the Amine
Sump, 10-~21. Block in when draining is complete.

Open 1 1/2° gate valve to drain level column assy.
for LIC-262 on hydrocarbon side of 10-D-22 to the
VENT AND DRAIN MANIFOLD TO THE LP FLARE. Block in
when drzin is biawing gas.

Open 3/4° daxe vaives to drain LT-253 & LG-557
levei bridle assy, to the Closed DEA Sewer.

Open 3/4® gate valves to drain LT-263 & LG-587
levei bridle assy, t the Closed DEA Sewer. Block
in when draining is complete,

Crack open 2, 3/4" bieeders for case drains 1o
Regenerator Refiux Pumps, 10-G-20A/8 and drain
down to the Oily Water Sewer. Note: !f gas is

blowing through to the Oiy Water Sewer block in
case drains.

Open 2, 3/4° gate vaives for warm up bypasses
around check vaives for 10-G-20A/B, drain
discharge piping to the OWS Sewer. Note: !f gas is
blowing through to the Oily Water Sewer block in
case drains.

Open 1, 3/4" gate vaive on hydrocarbon piping from
10-G-22A back to D/S side of LIC-280 for
hydrocarbon withdrawai to the FCC/Coker unit,
DRAIN THROUGH THE ATTACHED CHEMICAL HOSE TO THE
VENT AND DRAIN MANIFOLD TO THE LP FLARE. Block in
whan draining is complete

Open 1, 3/4" gate vaive on hydrocarbon piping from
10-G-22A back to D/S side of HIC-250 for Rich DEA

to 10-D-20. DRAIN THROUGH ATTACHED CHEMICAL HOSE

13
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TO THE VENT AND DRAIN MANIFOLD TO THE LP FLARE.
Block in when draining is compiete.

0] Crack open 3/&" case drain bleeder and 1 1/2° gate
valve on suction line to Regenerator Ovhd
Hydrocarbon Pump, 10-G-22A and DRAIN THROUGH THE
VENT AND DRAIN MANIFOLD TO THE LP FLARE. Note: !f
gas is biowing through to the Oily Water Sewer
block in case drains.

(k} Qpen 1, 3/4" gate valves for warm up bypasses
around check vaives for 10-G-22A, DRAIN DISCHARGE
PIPING TO THE VENT AND DRAIN MANIFOLD TO THE LP
FLARE.

{n Crack open 3/4° Dbleeder U/S of FiC-254 contro!
valve for Regenerator Reflux to 10-D-21 and drsin
through attached chemical hose to the Amine Sump.
Crack open 2" bypass for FIC-254 controf loop.

{m} Monitor the Differential Pressure across the
Fiters 10-J-22. 10~J-20 & 10-J-21. when the DP
exceeds 25 pii; remove the filter from service ang
replace the filter eiements per the procedure.

{n) Continue draining the unit. When N, appears 3t sach
sight ¢lass bulls eye, close each dran valve on
equipment t0 maimain N, pressure on the unit at 15
osig. Do not allow excess N, to biow to the Amine
Sump or LP FlLare.

(o} When amine has been drained from the unit, go
through once more and check every piece of
equipment 10 verify that unit is drained. Leave

drains ciosed after checking drains.

{p) After unit has been assured to be liquid free, stop
N, injection g3t PIC-250A control vaive, PIC-253A
control loop off of 10-D-22, slowly reduce the

set point of PIC-253B down t0 5 psig on the console
to ‘depressure the unit. Note: Do not depressure
the unit through open bleeders to the atmosphere,
high concentrations of H,s are still present in all the

aguipment.
Shut Down Lesn DEA Fiter System, 10-J-20 & 10-J-21:

Note: The Lean Aming Filter System has been used to heip
filter Qut anvy solids that may have been drained to
the Closed DEA Sewer or the surge tank during the
draining segquence of the Amine shutdown. Note: The
isan Ammne Fiter systam can bs taken out of
service prior to shut down, or can be left
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circulating if no repair work is to bs done.

Slowly reduce FIC-255 fiow on the control console
to '2 M B/D through the Lean Amine Filter System,
then shut down 10-G-26A, Lean Amine Filter
Pumgp.

Close the 8" burterfly valve 3t 10-F20 for the
suction line to 10-G-26A.

Close the 8* return butterfly vaive for the Spill
Back line 10 the Laan DEA Surge Tank, 10-F-20.

Draining Down 10-J-20 & 10-J-21 Filter System:

1

{2)

(3

{4)

(5}

6

N

(8)

Start N, injection to high point vent 3t 10-G-26A
Lean Amine Fiter Pump. Verify that pressure gauge
on inlet to 10-J-20 is good., replace if necessary.
Monitor local pressure gauge on inlet to 10-J-20,
maintain under 10 psig by adjusting pressure
reguiator on the N, hose,

Crack open 3/4° gate valve to drain 10-G-26A, Lean
Amine Riter Pumpto the Closed DEA Sewer.

Crack open 3/4° bleeder U/S of FIC-255 control
vilve for Lesn Amine to 10-J-20 and drain through
arntached chemical hose to the Amine Sump.

Open FIC-255 contral vaive on the consoie to 100/,
and open the 4° hypass for FIC-2585.

Open the 1 1/2" bottom gate valve to drain 10-J-20
Lean Amine FRiter 1o the Closed DEA Sewer. {(When N,
is blowing through to the Closed DEA Sewer, ciose
the 1 1/27 drain vaive.)

Open the 1 1/2° bottom gate vaive to drain 10-J-2%
Lean Amine Carbon Fiter t the Closed DEA Sewer.
{ When N, is blowing through to the Closed DEA
Sewer, close the 1 1/2” drain vaive,

Start N, injecton to J3/4 Dbleeder D/S of line
strainer on 10-J-21.

Open the 3, 6" gate valves for carbon filtered lean
amine from 10-J-21. Drain through to suction lines
for the Lsan Amme Pump-, 10-G-21ABC 10 the Closed
DEA Sewer.

Lean Amine Pumps. 10-G-21ABC.

2)]

QOpen 3, 3/4" gate vaives to drain pump cases for
10-G-21ABC w the Closed DEA Sewer. Insure that
the 3. 10° pump suction butterfly vaives are open.
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Open 3, 3/4° gate valves for warm uo bypasses
around check valves for 10-G-212£:C, drain
discharge piping 10 the Closed DEA Sewer.

Open 3, 3/4° gate valves to drain suction lines U/S
of 10-G-21ABC to the Closes DEA Sewer.

When N, is blowing sthrough to case drains and
suction drains “ftor 10-G-21ABC, ciose off 3, 3/4°
gate vaives for case drains and suction drains to
the Closed DEA Sewer, this will help and force N, to

swees aming liguid from the 10-E-23A/B, Lean Amine
Exchangers.

Verify that 8" butterfly valve is closed next 1o
10-F-20, Lean DEA Surge Tank. Open 3/4® gate vaive
to drain FIC-288 Spill Back control loop through
the attached chemical hose to the Amine Sump.

Open FIC-258 Spili Back control vaive on the
console to 100/, crack open the 6° bypass for FIC-
258 control loop.

Lean DEA Coolers. 10-E-23A/B.

m

(2)

(31

(4)

(5}

{6}

(7

{8)

Open 3/4° gate valve to drain shell side outlet,
through attached chemicat hose 10 the Amine Sump.

Open 3/4° gate valve U/S of 10° burterfly vaive at
battery kmits to drain lean Arine piping through
artached chemical hose to the Amine Sump.

Crack open 8° bypass on Lean Amine around 10-E-
23A/8, Lean Amine Coolers.

When N, appears at low point drain far 10-8-23A/8,
Lean Amine Coolers and at battery limits bieeder,
ciose oft drains wuntil valves are just open
slightly to keep N, purge on Lean Amine piping and
coolers.

Once the Lean Amine section of the unit is drained,
go through once more and check every piece of
equipment to verify that unit is drained.

Cpen the 1 1/2° bortom gate vaive to drain 10-J-21
Lean Amine Cgarbon Filter to the Closed DEA Sewer.
{ When N, is blowing through to ths Closed DEA
Sewer, close the 1 1/2" drain vaive,

Start N, injection to 3/4° Dbleeder D/S of line
strainer on 10-J-21.

Open the 3, 6" gate valves tor carbon fikkered lean
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amine from 10-J-21. Drain through 1o suction lines
for the Lean Amine Pumps, 10-G-21ABC t0- the Closed
DEA Sewer.

d. Drain 10-F-21 Sump Filter System Discharge Line.

n

{2}

31

{4

INSTALL ISOLATION BLINDS:

To isolate the unit from

Pump the level in the Amine Sump. 10-F-21 untl a
low level of 10°/, is reached on LI-254 then shut
down 10-G-24, Amine Sump Pump. Close the 2° iniet

and the 2" outlet valve for the Amine sump Fiter,
10-J-22.

Close the 2° gate valve D/S of the check valve for
filtered amine from 10-F-21 to the Lean DEA Surge
Tank' 1 °'F°2°.

Open the 2° jumpover around 10-G-24 discharge
check valve. With the 2° gate vaive closed for the
fitered amine to the 0/S side of HIC-250, drain
down the amine piping back into the Amine Sump, 10-
F-21. Drain unmtil the local pressure gauge on 10-
G-24 reads O psig.

Crack open the 3/4" bleeder D/S of the 2° check
valve on the filtered amine from the Amine Sump 10
the Rich Amine Line 0/S of HIC-250. Drain 10 the
Closed DEA Sewer. When the discharge fine s
drained. line the discharge line back up to 10-
F-20. :

the rest of the refinery the following Blinds will

be installed from the Master Bling List at barttery limits.

1. Liquid Hydrocarbon to the FCC./Coker.

2. FRash Gas o the FCC/Coker units.
3

. Rich Amine.
4. Lean Amine.
5. Acid Gas D/S of PIC-253A conrrot loop.
6. Make-up Fuel Gas PIC-2508 doubie biock and bleed.
7. R:;;et;eargtor Ovhd Accumulator Bleed Line to the Amine Acid Gas KO Drum

PREPARE UNIT FOR STEAM QUT:

1. From the Master Bling List remove tower blinds Per The Foliowing:

a. Rich DEA Rash Orum. 10-D-20.

17

SR ERREEEEEEEEREEREER



woraum ——— o [~ —'
.

ABD00102793

(1 2" blind for 40 psig steam to bortom of vessel.
(2) 3" blind for vent on top of vessel.
b. Entrained Amine Separator, :10-0-49.
(1 2" dlind for 40 psig steam 1o bottomn of vessel.
c. DEA Regenerator, 10-D-21.
{n 3" blind for 150 psig steam 10 bortom of tower.
(2) 3 blind for top vent on tower.
d. Recenerator‘ Ovhd Accumuiator, 10-D-22.
(m 2" blind for 40 psig steam to bottom of vessel.
(2 2" blind flange for top vent of vessel.

Have a 150 psig steam supply connected 0 piping per the following:

a. Rich DEA Flash Drum, 10-D-20.
(N 3/4" bleeder U/S of PIC-250A conrrol iaop.
b. Regeneratar Qvhd Hydrocarbon Pump, 10-G-22A,.

{1 3/4° suction bleeder U/S of pump, install 150 psig steam
hose.

c. Regenerator Ovhg Reflux Pumps, 10-G-20A/B.

M 2. 3/4 suction bleeders U/S of pumps, instatl 2. 150 psig
steam nose.

d. Lean Amine Pumps, 10-G-21ABC.

8} 3. 3/4° suction bleeders U/S of pumps, install 3, 150 psig
steam hose.

e. Amine Sump Pump. 10-G-24.

{1 3/4" bleeder on 2° jumpover D/S of 10-G-24, instail 1, 150
psig steam hose.

nden Wash of Ri Fagh .

a. The Rich DEA Fflash Drum, 10-D-20, will be condensate washed
prior to the Steam Qut Procedure, to dilute any siudge deposits
that remain on the bottom of the vessel. To do this it will be
necessary 110 install condensate hoses from discharge side of
10-G-23A/B. Condensate Pumps to the following locations:
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(n 3/4° Dpattery limits bleeder /S of 107 butterfiy vaive
for Rich DEA to 10-D-20.

{2} Close 2. 8° Rich DEA inlets to tube side of 10-E-20A/D.

Rash Drum, 10-0-20.

b. When condensate hoses have been installed and drains hav n
verified as being closed. start condensate wash 1t Rich DEA

(1 Start condensate to Rich DEA fine at batntery limits, fill
from bartery limits through HIC-250 control loop ang

into
10-D-20.
(2} Open 3/4° cold condensate to LG-562. LT-250, LG-550. LT.
251, . LG-551 level bridle assy, flush into vessel side
of 10-0-20.

{3 When all condensate connection have been tumed on to 10-
D-20, fill for 2 hours.

4 Atter 2 hour fill, stop condensate flush to Rich DEA line,
ang LG-562 level glasses drain 10-D-20 and 10-D-49
through bottom drains, slowly to the Amine Sump. 10-F-21.

(5} Open 2. 8° butterfly vaives to iniet of tube side of the

Lean/Rich Exchangers, 10-£-20A/D, drain down inlet
piping to the Closed DEA Sewer.

(6)  With the Rich DEA FHRash Drum, 10-D-20 draining down
diluted sludge deposits to the closed DEA Sewer, monitor
the differental pressure across the Amine Sump Riter,
10-J-22. When the DP is 25 psig across the filter, stop
draining down 10-D-20 and twake 10-J-22 out of service and
repiace filter elements per the procedure.

N When 10-0-20 is drained, remove condensate hoses from
Rich DEA piping at bartery limits, reinstall chemicai
hose at barery limits that was used during the unit

draning process. DOrain down the Rich DEA piping controf
ioop to the Amine Sump, 10-F21,

TEAM T OF UNIT:
m { Hydrocarbon R -

Note: When the steam out sequence starts, all steaming out of vessels,
lines, pumps, etc, wil be staaming to the Amine Sump, 10-F-21,
snd condensate wili bs pumped t the Lran DEA Surge Tank. Dg not
gverfill the Amine Sump or she Leen DEA Surge Tank, watch leveis

dosely,

The sump pressure will need to be monitored closely by the local

pressure gosuges mstalled on iniet line to the Amine Sump Carbon
Fiter, 10-J-25, adjust '

drains and bieeders on equipment to prevent over pressuring as
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needed 10 keep PSV-10055 from relieving to the stmosphere.

Start steam purge to 10-D-20, open 2° steam at bortom of vessel
ang at steam hose connected to PIC-250A conrtro! looo.

Start steam purge to 10-D-49, open 2° drain slightty to steam
out and drain condensate. ’

Crack open and steam out level bridles for LT-258 & LG-565 for
10-D-49 to the Closed DEA Sewer.

Open KHIC-251 on top of 10-D-20 steam to LP flare for 2 hrs.

Open 2° and 4* drains on 10-D-20 as needed to drain condensate
from vessei. Do not lesve draing open unsttended.

As 10-D-20 starts to heat up and build pressure, steam out to

battery limits to Rich DEA piping, Fash Gas to FCC/Coker and
Liquid Hydrocarbon to FCC/Coker.

.Crack open and steam out level bridies for LT-291, LT-250 ang

LG-562 for Rich DEA Flash Drum to the Closed DEA Sewer.

f 10-E-20A/ {Rich €x And 9 -21 D Regenerator:

After 10-D-20 has been steaming for 2 hours. open 2, B*

butterfly valves on tbe side inlets for 10-E-20A/0 Lean/Rich
exchangers.

Close 4" gate vaive D/S of HIC-251 to0 the LP flare and swn
steaming from 10-D-20 through exchangers and Rich Amine feed
line 1o 10-D-21, open 2° drain lines U/S of 10-E-20A/D 10 Closed
DEA Sewer as needed t0 drain condensate out.

Open 3° 150 psig steam to DEA Regenerator, 10-D-21, steam
through 10-E-22A/B reboilers 10 shell side inlets to 10-E-
20A/D Lean/Rich exchangers.

Open 2. 2° sheli side outlet drains on 10-E-20A/0 ang steam
through to the Closed DEA Sewer. Open 3/4° low point bieeder U/S
of LIC.252 conrmrol vaive.(Lesve 10° D/S butterfly vaive cilosed
for LV.252 until overnead circuit is steam purged.)

Open ang steam through the 2" equalizing line for start-up
between the inier ang outietr amine lines to and from 10-E-22A/8.

Crack open and steam out level bridies for LT-258B & LG 556 for
10-D-21 to the Closed DEA Sewer.

Drain condensate through Ilow point drains until dry steam s

present at 2" drain D/S of 10-E-22A/B, and at 3 bortom drain
U/S of 10-E-22A/B.
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h. Crack open steam 't0 the Regenerator Reboilers. 10-0-22A/8
through FIC-252 & FIC-258 conwot valves to keep reboilers
warm, drain out the condensate through the 3° drain to the QWS

U/S of LIC-265.
m { 10.E-21A/B QOverh nden And 10-D. Regenersror

Qverhggg Accyumuiator: )

a. Steam from 10-D-21 will start to heat up the 10-E-21 Overhead
Condensers. Leave fans off during steam purge and louvers
ciosed. Stearn c¢oils can be putr in  service to  helpin
preventing condensation through the condensers during steam
purge.

b. Open the 2" gate valve for the 40 psig Steam Out to the
Regenerator QOvhd Accumulator, 10-D-22. steam and condensare
shouid start t0 appear at 10-D-22. crack open case drains

on 10-G-20A/B and 10-G-22A as needed to drain condensate ouyt.
Set PIC-2538 control vaive on the consote down to 2 psig.

<. Start steam purge to suctons of 10-G-20A/B Regenerator Refiux
Pumps. Parually close off 4 sucton plug valves for bom
pumps. This - will force steam through FIC-254 control loop for
Regenerator Reflux to the DEA Regenerator, 10-D-21.

d. Start Steam purge to sucton af 10-G-22A Regeneratocr QOvhg
Hydrocarbon Pump. Partially close ‘off 3° suction gate valve.
Open the 1 1/2° gate vaive for hydrocarbon to the D/S side of
LIC-250 control loop. Purge - through discharge of 10-G-22A 1o
the barttery limits D/S of LIC-250 Hydrocarbon to the FCC/Coker.

. VERIFY THAT THE VENT AND DRAIN HOSE IS CRACKED OPEN TO THE LP
FLARE. When the steam is dry or chemical drain hose is hot going
to the LP Figre at battery limits, close down on the 1 1/2° gate
vaive untl the wvalve is just cracked open on the aliternate
hydrocarbon piping to the D/S side of L1C-280 control locp.

e. Open 1 1/2° gate vaive to purge hydrocarbon piping from
discharge of 10-G-22A back to Rich DEA piping. Leave the 1
1/2®* gate vaive for the afternate hydrocarbon piping cracked
open to stean out both sections of discharge piping.

£ Open 3/4° gate valves t steam out LT-253 & LG-557 level bridle
assy ang drain to the Closed DEA Sewer,

Q. Open 3/4° gate vaives to steam out LT-263 & LG-567 level bridie
assy and drain to the Closed DEA Sewer,

. When Regenerator Ovhd Condensers, 10-£-21A/B and Regenerator
Ovhd Accumuigtor, 10-D-22 are hot and pressure is building on
the system, set PIC-253B at 5 psig to vent to the LP flare as

needed 0 hold pressure on unit. Steam to the LP Farae for 2 hours.

i. After unit has been steaming ™ the LP flare for 2-3 hours.
Close the steam sources for unit steaming untii the unit has
depressured down to under 1 PSIG, then ingtail isolation blinds
a3 they appear in order in Section K below.

i Prior to opening vessel top vents, close isolation vaives per
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Rich DEA Flash Drum, 10-D-20.

{a)
ib)

(4]

2. 8° burterfly valves U/S and D/S of PSV-10067.
2. 8° bunterfly vaives U/S and D/S of PSV-10068.

4° gate valve on U/S side of HIC-251.

DEA Regenerstor, 10-0-21.

tal

(b}

1, 8% WS gate valve and 1, 8" bumerfty vaive D/S
of PSV-10053A.

1. 6" U/S gate valve and 1, 8" burterfly vaive D/S
of PSV-10083B.

Regenerator Ovhd Accumulator, 10-D-22.

ta}

(b

10

10° U/S & D/S butterfly vaives and 8" bypass valve
on P!IC-2538 1o the LP flare.

14° U/S & D/S buttertly valves and 14° bypass vaive
for PIC-283A.

opening  vents. install flare blinds  from the Master

" Blind List per the Following:

(1
—_— (21
—_— (3!
N When
been

Rich DEA Flash Drum, 10-D-20.

(a)
(bl

(e}

8" biing U/S of PSV-10067.
8° biind U/S of PSV-10068.

4* hlind U/S of HIC-251 control vaive.

DEA Regenerztor, 10-D-21.

ai

(b}

6" blind U/S of PSV-10053A.

€" blind U/S of PSV-100538.

Regeneretor Ovhd Accumuistor, 10.0-22.

{a)

{b)

10° blind D/S of PIC-253B control  vaive. Install
blind on U/S side of D/S 10° butterfiy vaive.

8° blind on U/S side of bypass to the LF Flare for
PIC-253B.

isolation vaives have been ciosed and LP Flare blinds have
instalied, the vessei top vents can be opened and the unit
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steam out to the atmosphere can proceed. Unit technician and
stand by person will use SCBA to open vessel top vents per th
foilowing: ’

3R 3* gate vaive on top of Rich DEA Fiash Drum, 10-D-20.
2 3° gate valve on top of DE.A Regenerator, 10-D-21.

(3) 2" gate vaive on top of Regenerator Ovhd Accumulator, 10-

0-22.
{4) Crack open 1 1/2" gate vaive to steam out levei coiumn
assy for LIC-262 on hydrocarbon side of 10-D-22 1o
the OWS.
m. When vessei vents have been opened on 10-D-20, 10-D-21 and 10-D-

22. Open 3/4" bleeder D/S of PIC-253B control valve to steam tp
the atmosphere.

n. Open LV.252 control loop and start steam purge to high point
vent on Lean Amine inlet piping to 10-F-20, Lean Amine Surge
Tank.
eam { 10-G-21ABC lean Amine Pum & 10-E-23A/B n_Amine
Cooter.
a. Verify that 10-F-20 Lean Amine Surge Tank is isolated as

described in section G of the Unit Shutdown and N, is holding
posstive pressure on 10-F20.

b. Ciose cooling water inlet and cooling water outiet on 10-g-
23A/B Lean Amine Coolers and drain down.

c. Open 150 psig steam to suction of 10-G-21ABC and purge through
suction piping out warm-up jumpover to the Closed DEA Sewer.
Open discharge burterfly valves and opurge through discharge
piping to 10-E-23A/B, Lean Amine Coolers. Leave 8" bypass

piping around c¢oolers cracked open to battery limits
bieeder.

d. Open F.V.258 control vaive for Lean Amine spili back to 10-~20,
steam purge out 10 O/S bieeder on control loop.

e. Altemate discharge location of the Amine Sump Pump, 10-G-24

back to the 3/4" bieeder at the Rich Amine Line and to the Lean
DEA Surge Tank.

f. " Continue steaming the Amine Unit to the atmosphere for 4-6 hours
unul it has been derermined that ail -~ystems have been steamed.

Jo_verity that the ynit has been thoroughly steamed out an H.S check
will _be done by a3 Fire & Sefery inspector wearing Fresh Air_on the
oliowimg;

a. Top vent on 10-D-20.

23

E A EE R B ERERERESB E®SRE®RMS§



-—,.

ABD00102799

Top vent on 10-D-21.

Top vent on 10-D-22.

When it has been determined through testing that the unit is
virtually H,S free, the wunit steam out sequence is considered
complete. Note: If H,S testing indicates that H,S content is not

st safe level continue to sieam unit untl it is at a acceptable
level.

After testing on unit vessels indicate that H,S is at a safe
lavel shut off afl steam sources that were used for stearming,

open ali low point bleeders to drain down and depressure the
unit.

Drain Down Amine Symp Filter System:

a.

Manually start DEA Sump Pump, 10-G-24 run until sump is empty.
When 10-G-24 looses suction shut down the pump. Close the 2°

gate valve D/S of check vaive at 10-F-20 for filtered amine from
10-F-21.

Open 1 1/2° gate vaive to drain 10-J-22, Amine Sump Filter.

Qoen 3/4° low point bleeger D/S of 2° filter bypass to drain
down filter cutiet piping.

Open 2° jumpover around discharge check valve on 10-G-24, DEA
Sump Pump 10 drain discharge piping back to Amine Sump.

QOpen 3/4° bleeder 10 drain 10-J-21 fiker outlet piping at Rich
Amine Line at South end of Unit. Drain through the attached
chemical hase o the Amine Sump.

When the opressure drops to O psig on the locai pressure gauge

for 10-G-J: close the 2" jumpover around the check vaive for
10-G-24.

When the Amine Sump Filter System is drained proceed with the N,
purge sequence.

{ The Amin T :

The Amine Sump Fiter, 10-J-22 will not be steam purged the
fiter elements cannot tolerate the high steam temperature. To
protect filter elements from damage, close the 2° inlet and the

2° outlet vaive to 10-J-22, Amine Sump Fiter and then open the
2° filter bypass vaive.

Start steam injection two 3/4° blesder on 2° jumpover D/S of 10-
G-24, steam from discharge of 10-G-24 through the bypass around
the Amine Sump Riter, 10-J-22 out to the 3/4° low point bleeder
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U/S of 2" gate valve for discharge to 10-F-20.

c. Verity that the 2° gate valve is closed for 10-G-24 pump
discharge to the Rich DEA piping D/S of HIC-250. Steam througn
10-J-22 outlet piping to 3/4° low point bleeder D/S of 2° fijter
bypass and the 3/4" biseder for 10-G-24 discharge back to the
Rich DEA piping at the south end of the unit. Drain condansate
through attached chemical hoses to the Qily Water Sewer.

d. When 10-J-22 is hot and steam is blowing through to Amine Sump
from low point bleeder D/S of 2% filter bypass. and at discharge
piping back to Rich DEA line, crack open the 2% bypass 1o purge

bypass line.

e. After afl the liguid has drained and steam is present at low
point bleeders stop steam injection at 10-G-24 DEA Sump Pump and
remove steam hose on 10-G-24 discharge line.

f. "Cpen 2° jumpover around 10-G-24 discharoe check valve and drain
piping back into the Amine Sump.

Q. Filter is now ready to be isolated and filter elements can be
removed for change out.

A RECENERATOR, 10-0-21 N ATE WASH:
Close isolation vaives per the following:
1. Regenerator Reboilers. 10-E-22A/8.
a. 18" butterfly valve on 40 psig steam t0 PIC-255 and depressure

the steam systern to the Regenerator Reboiiers, 10-E-22A/B.

All other isolaticn valves have been closed as described in section
G of the unit shutcown.

3. 10° burterfty valve at bartery limits for Rich Amine to the Rich
DEA Flash Drum, 10-D-20. (isoiation blind was installed in
section H.}

b. 10" burerfly valve at battery limits for Lean Amine to units.

{Isoiation blind was instailed in section H.}

c. 14 butterfty valve D/S of PIC-253A control loop on acid gas
piping 10 the North Sulfur at battery limits,

d. 12° butterfly valve for Lean DEA inlet to the Lean DEA Surge
Tank, 10-~20.

e. 1 1/2° balt vaive at bartery limits for fuel gas make-up to 10-
D-20.

f. 3® gate vailve at battery limits for Amine HRash gas to the
FCC/Coker from 10-D-20. (iscistion blind was installed in
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section H.)

9. 3" gate vaive for Liquid Hydrocarbon to the FCC/Coker units from
10-D-20. {Isciation blind was installed in section H.)

All  other isolation valves have bdeen ciosed and blinds have been
installeg as described in section J of the unit shutdown.

a. Rich DEA Rash Drum, 10-D-20.

{1) 2, 8" burtertfly valves U/S and D/S of PSV-10067.

{2} 2. 8° burterfly vaives U/S and D/S of PSV-10068.
{3) 4° gate valve on U/S side of HIC-251.

b. DEA Regenerator. 10-D-21.

(1) 1. 6" U/S gate valve and 1, 8" bumerfly vaive D/S of PSV-
10053A.

{2) 1. 8 U/S gate valve and 1, 8" burterfly vaive D/S of PSV-
100538.

c. Regenerator Qvhd Accumuistor, 10-D-22.

(1t 10" WS & D/S burterfly vaives and 8" bvpass valve on PIC-
2538 to the LP flare.

(2 1 1/2° Regenerator Ovhd Accumulator Bleed Line 0 the
Amine Acid Gas KO Drum, 11-D-30.

Conoenssie Wash of the DEA Regenerator, 10-D-21

a. The DEA Regenerator, 10-D-21 will be condensate washed 1o

remove any amine deposits that may exist on the trays that were
not removed during the steaming sequence.

b. A stripping pump wiil bes installed to pump from the bortom of
the DEA Regenerator back t The Regenerator Ovhd Accumulator,
10-D-22. Regenerator Reflux Pumps, 10-G-20A/8 wiil be used to
pump condensate back to the DEA Regeneraror.

Prepare Unit For Condensate Wesh Per The Following:

a. Have Maintenance install tower isolation blinds per the Master
Blind List.
b. Have Maintenance install condensate wash tie<ins as shown on

Master Blind List.

c. Check to insure all bleeders are closed on 10-D-22, 10-G-20A/B,
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10-G-22A, and 10-0-21 after tower isolation blinds and wash
connecuons are instalied.

Prepare For Condensate Fill:

instafl 3° suction hose from stripping pump to 3" drain from DEA
Regenerator bottoms.

install 3° discharge hose from stripping pump to 0P 2° vemt on
the Regenerator Qvhd Accumulator, 10-D-22.

Condensate Fill For Wash:

a. Open 2° gate vaive for cold condensate make-up on 10-E-21, Ovhd
condenser outiet line to Regenerator Ovhd Accumulator, 10-D-
22.

b. Start filling the accumuiator with condensate, when 50/, level
has been established on LIC-253, start 10-G-20A/B Regenerator
Refiux Pumps and pump condensate back t0 the regenerstor.
Continue to fili the Regenerator wuntl a 50 level in the
Regenerator bortoms has been established on LI-258.

c. When S0/, level has been maintained in the accumuiator and
regenerator, close 2" coid condensate make-up to 10-D-22, swun
circulation through the stripping pump ' and back to the
accumuiator. Add condensgtc ag necessary to stabilize levels
afier circulation has been started. ’

d. Maintain condensate circulation for 2 hours before sampling.

e. Take 3 sample of the wash to the Water Lab to check tha ph,
sulfides, and CODs.
if the PH is between 5-12, and
If the sulfides are less than 100 mgA, and
If the CODs are iess than 2000 mgn,
then the wash can be drained to the oily sewer. If the sample
fails any of these criteria, continus to circulate and add
condensate for dilution.

f. When sampies resuits meet the above criteria, shutdown
circulation and noufy utilities that the DEA Regenerator will
be drained to the Qily Water Sewer.

Q. Once the ODEA Regenerator iz drained, the wunit is ready for
Maintenance.

VIRONMENTA AND H
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Rich Amine TRN# 350817-00.
Lean Amine TRN# 341925-00.
Sulfur Unit Feed Gas TRN# 350024-00.

Amine liquid solutions must be drained to the
ALLOW AMINE TO ENTER THE OILY WATER SEWER.

28
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D-2 Operating Procedures - Amine Unit (Start-up)

The following is a petroleum refinery operating procedure for initial start-up of an amine
unit. It includes safety requirements, special tools or equipment required, normai and

critical operating parameters, and special considerations for the safe start-up of the unit.
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REFINERY

TO PROVIDE PROCEDURES FOR A SAFEz START-UP AND TFE

THE NORTH AMINE UNIT.

REZZZENCES: P&IC‘S

PRCCEZES FLCW DIAGRAM

APOSOVALS:

COMPLEX SHIFT SUPERVISOR
A-CREW

COMPLEX SHIFT SUPERVISOR
D-CREW

# 48745-3-10-01147
# 4874-5-10-011-2
# 4874.-5-10-011-3
# 4874-58-10-011-4
# 4874-5-10-011-5
# 4874-5-10-011-6
# £-11838-60-0101

INITIAL START-UP OF THE NORTH AMINE UNIT

COMPLEX SHiFT SUFERVISCA

B-CRZW

COMPLEX SHIFT SUPERVISOR
C-Casw

COMPLEX SUPERVISOR
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SAFETY REQUIREMENTS:

1. Follow all refinery safety policies and procedures during start-up and operation of the Nonn
Amine Unit.

2. All personal protective equipment must be worn, where applicable.

3. Ascertain that H,S alarm system is operable and SCBA Breathing Apparatus Units are

available and ready for use. -

4. Check that all fire fighting equipment is in the correct location and ready for service.

n

Scaffolding must be installed at predetermined locations and a portable scaffold available tor
unit technicians to safely gain access to valves and equipment.

6. Full Body Harness must be worn when Scaffolding or Platforms are not available above.d
feet.

SPECIAL TOOLS OR EQUIPMENT REQUIRED:

1. 4, 3/4° check valves.

2. 4, control regulators set at 25 psig.
3. 4, N, hoses.

a. 7, Chemical nandling hoses.

E. Portascaffold.

PRE.START-UP PROCEDURE & SPECIAL CONSIDERATIONS FOR INITIAL START-UP:

1. All utility line commissioniné has been completed, and in service per procedure.

2. Water wash 3all process lines; to remove foreign material.

3. Chemically clean and then flush with condensate the entire Amine System.

4. Unit is under N, blanket at 5 psig to eliminate oxidation.

g. All pumps, drivers and fans have been checked off on Equipment List for correct rotation and
lubrication.

6. Assure that all Start-Up Filters and Strainers are in place.

7. All control valves have been checked ofi on Instrument.Equipment List for free travel and

calibration from control console.

8. instrument loops, alarms, and interlocks are in working order, and have been checked off on
Instrument Equipment List.

S. Cooling water exchangers have been passivated and cooling water circulation has been
established through all cooling water exchangers per Exchanger List.



10.

1.

12.

13.

14.

18.

18.

“ABD00102807

Perscnnel will be familiar with phvsical locations of start-up fines, drains & ven:s in orcer tnat
the unit can be brought on stream saiely snd efficiently.

Master blind list and lock out‘tag out fist are 10 be reviewed by Unit Supervisor, Consote Shii
Supervisor and Sr. Prccess Tech.

The Console Shift Supervisor and Sr. Prc>ess Technician will assure that all flows are linez
up correctlty and that all blinds have been removed or instalied as required by the blind list in
this Procedure Manual.

The Lean DEA Surge Tank, 10-F-20, and Fresh Dea Storage Tank, 10-F-22, will be under
N, blanket following the initiai wash ang chemica! cleaning operation.

Verify that unit is lined up to feed the Unsat Gas Plant. Verify that Rich and Lean Amine
header block vaives to the CHD/SGP located in the ICP at the Unsat Gas Plant battery limics
are ciosed.

NCTE: The North Amine Unit will not require steam out for initial Start-Up since the unit was
chemically cleaned., purges, pressure tested, and N, blanketed to prevent oxidauon.
However, during sutsequent start-ups. steam will be used to prepare the unit for start-up,
air freeing, and pressure testing the unit prior to start-up. To accomplish this. use the steam
out procedure 3s directed below.

For Initial Stant-Up, proceed 1o secticn J.

-{SOLATION BLINDS:

Note: To isolate the unit from the rest of :he refinery the following Blinds should have been insiailea
{frcm the Master Bling List at bartery limits.

1.

2.

Liquid Mydrocarton w0 the FCZ./Coker.
Flash Gas to fhe FCZ.Coker units.
Rich Amine.
Lean Amine.
Acid Gas D/S of PIC-25E3A conrrol loop.
Make-up Fuel Gas PIC-2503 double block and bieed.
Regenerator Ovhd Accumuiator Bleed Line to the Amine Acid Gas KO Drum, 11.D-30.
Prior 10 steaming the unit, close isolation vaives per the foliowing:
n Rich DEA Flash Drum.‘ 10-D-20.
{al 2, 8" burttertly valves U/S and D/S of PSV-10067.
(b} 2. 8" punterfly valves WS and D/S of PSV-10068.

{c) 4" gate vaive on /S side of HIC-2581,

(%)
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(2} DEA Regenerator, 10-D-21.
(a) 1, 6% U/S gate vaive and 1, 8" butterfly valve D/S of PSV-10053A.
(b} 1, 67 U/S gate valve and 1, 8" burterfly valve D/S of PSV-10053E.
{3) Regenerator Ovhd Accumuiator, 10-0-_22.

{a) 10" U/S & D/S burterfly vaives and 8° bypass valve on PIC-253B to the LP
fiare.

(b} 14" U/S & D/S burtertly valves and 14" bypass vaive for PIC-253A.
b. Prior to steaming the unit, install flare blinds from the Master Blind List per the Foliowing:
(1) Rich DEA Flash Drum, 10-D-20.
(a) 8" blind U/S of PSV-10067.
(b} 8° blind U/S of PSV-10068.
(c} 4° blind U/S of HIC-251 control valve.
(2} DEA Regenerator, 10-D-21.
{a) 6 biind U/S of PSV-10053A.
(bl 6" blind U/S of PSV-10053B.
(3} Regenerator Ovhd Accumulator, 10-D-22.

(a) 10" blind D/S of PIC-2538B control valve. Install blind on U/S side
of D/S 10" burtertly valve.

(b) 8" blind on D/S side of bypass to the LP Flare for PIC-253B.

PREPARE UNIT FOR STEAM OUT:

AENEENREERERE N &

1. From the Master Blind List remove blinds per the following:

a. Rich DEA Flash Drum, 10-D-20.

(1) 2" blind for 40 psig steam to botrtom of vessel.

(2} 3" blind for vent on top of vessel.
{3 3. 2° and 1, 4" spec blind at gate valves on bortom drains 10 the closed DEA
Sewer.
b. Entrained Amine Separator, 10-D-49.

{1 2" blind for 40 psig steam to bottom of vessel.

{2} 1, 2" blind at gate valve on bottorn drain to the closed DEA Sewer.
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Lean/Rich Amine Exchangers, 10-E-20A/D.

(1) 2, 2" blinds at gate valves for tube side drains to ciosed DEA Sewer
Lean/Rich Amine Exchangers, 10-E-20A/D.

(2) 2, 2" blinds at gate valves for shell side drains to closed DEA Sewer fer
Lean/Rich Amine Exchangers, 10-E-20A/D.

DEA Regenerator, 10-D-21.

(1} 3" blind for 150 psig steam to bottom of tower.
{2} 3" blind for top vent on tower.

Regenerator Reboilers, 10-E-22A/B.

8} 3° blind at-gate valve for shell side common inlet drain to the closed DEA
Sewer for Regenerator Reboilers, 10-E-22A/B.

{2) 2" blind at gate valve for reboiler common outlet drain to the closea DEA
Sewer for Regenerator Reboilers, 10-E-22A/B.

Regenerator Ovhd Accurnulator, 10-D-22.
(1 2" bling for 40 psig steam 1o bortom of vessel.
(2) 2° bling flange for top vent of vessel.

{3} 2° blind at gate valve for bortom drain to Closed DEA Sewer for Regenerat.
Ovhd Accumulator, 10-D-22.

4} 1 1/2° blind at gate valve for drain to OWS for LT-261 & LG-5E8 level bridle
on 10-D-22.

Regenerator Reflux Pumps, 10-G-20A/B and Regenerator Ovhd Hydrocarbon
Pump,10-G-22A.

(N 3/4° blinds at gate vaives for drains to OWS for 10-G-20A/B.

(2) 1 1/2° blingd at gate valve for drain 1o OWS for 10-G-22A.

Lean Amine Filter, 10-J-20.

(1) 1 1/2 blind at gate vaive for bortom drain 10 the Closed DEA Sewer.
{2} 2° blind at gate valve for 40 psig steam to 10-J-20.

Lean Amine Carbon Filter, 10~J-21.

(1 1 1/2° blind at gate valve for bottom drain to the Closed Dea sewer,

(2) 2" blind at gate vaive for 40 psig steam to 10-J-21.
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i Amine Sump Filter, 10-J-22
(1) 1 1/2° blind at gate vaive for bottom drain to the Closec DEA Sewer.
(2) 1" blind at gate vaive for 40 psig steam to 10-J-22.
2. Install chemical drain hoses and route to the Oily Water Sewer per the following:
a.  Rich DEA Flash Drum, 10-D-20. .
(1 )‘ 3/4" bleeder at bartery iimits U/S of 3° isolation valve for liquid hydrecarsen
to the FCC/Coker. .

{2) 3/4™ bieeder at battery limits D/S of 14* burnterfly valve for Rich DEA 1o
10-D-20.

{3) 3/4" bleeder at bartery limits U/S of isolation valve for PIC-250A Amine Flasn
Gas w0 the FCC/Coker.

{4) 3/4" bieeder U/S of 2" gate valve for Amine Sump Pump, 10-G-24 dasc. arce
back t¢ the Rich DEA piping D/S of HIC-250 control valve.

b. Regenerater Ovhd Accumuiator, 10-D-22.

i 3/4" bleeder D/S of PIC-253A and 14" check valve on acid gas line at baterv
limnits.

{2} 3/4" tieeder DJS of PIC-ZSSB‘comroi valve on acid gas vent line to the LP
Flare.

c. Lean DEA Coolers, 10-E-23A/B.

(M 3/4" bleeder for Lean Amine to units at battery limits U/S of 10* burerily
valve.

a. Regenerator Ovhd Hydrocarbon Pump, 10-G-22A.

{1 3/4° bleeder on discharge side of pump, install 150 psig steam hose.

b. Regenerator Ovhd Reflux Pumps, 10-G-20A/B.

{1 2, 3/4" bleeders on discharge side of pump, install 2, 150 psig steam hose.

c. Lean Amine Pumps, 10-G-21ABC.

(N 3, 3/4" bleeders on discharge side of pump, install 2, 150 psig steam hoses.

d. Amine Sump Pump, 10-G-24,

(1} 3/4" bleeder on 2" jumpover on discharge side of pump, install 40 psig steam
hose.

3. Have a 180 psig steam supply connected to piping per the following: .
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STEAM OUT OF UNIT:

am f10-G-24 Amine Symp Pump 10-F-24 Amine Sump:

Note: When the steam ourt sequence starts, all steaming out of vecsels, lines, pﬁmps. etc,
will be steaming to the Amine Sump, 10-F-21, and condensate will be pumped to the
Lean DEA Surge Tank. Do not overfill the Amine Sumnp or the Lean DEA Surge Tank,
watch leveis closely. The sump pressure will need to be monitored closely by the
local pressure gauge instalied on inlet line to the Amine Sump Carbon Filter, 10-J-25.

adjust drains and bleeders on equipment 10 prevent over pressuring as needed to keep
PSV-10055 from relieving to the atmosphere.

a. The Amine Sump Filter, 10-J-22 will not be steam purged. The filter elements cannot
toierate the high steam temperature. To protect filter elements from damage, close
the 2" inlet and the 2° outlet vaive 1o 10-J-22, Amine Sump Filter.

b. Start steam injection to 3/4" bleeder on 2" jumpover D/S of 10-G-24, steam from
discharge of 10-G-24 through the bypass around the Amine Sump Filter, 10-J-22 out
1o the 3/4" low point bieeder U/S of 2* gate valve for discharge to 10-F-20.

c. Verify that the 2" gate vaive is closed for 10-G-24 pump discharge 10 the Rich DEA
piping D/S of HIC-250. Steam through 10-J-22 outlet piping to 3/4" low point
bleeder DJS of 2° filter bypass and the 3/4" bieeder for 10-G-24 discharge back to
the Rich DEA piping at the south end of the unit. Drain condensate through attached
chemical hoses to the Qily Water Sewer.

d. When 10-G-24 discharge piping is hot and steam is blowing through to Amine Sump
from low point bieeder D/S of 2" filter bypass, and at discharge piping back to Rit
DEA iine, close off all bleeders and vents and pressure system to 10 psig using loca.
pressure gauge on inlet to 10-J-22 Amine Sump Filter. Check system over for ieaks.

e. If no leaks are found depressure filter system to 5 psig and remove steam hose on
discharge line.

f. Filter is now ready to be N, purged and put in service per procedure.

Steam Out of the Rich DEA Flash Drum, 10-D-20.

a. Start steam purge to 10-D-20, open 2" steam at bottom of vessel.

b. Start steam zurge to 10-D-49, open 2" drain siightly to steam out and drain
congensate.

c. Crack open and steam out level bridles for LT-258 & LG-56% for 10-D-43 1o the
Closed DEA Sewer.

d. Crack open top vent on 10-D-20 to steam 10 the 2tmosphere.

e. Open 2" and 4" drains an 10-D-20 2s needed to drain condensate from vessel. Do

not leave drains open unattended.

{. As 10-D-20 starts to heat up and buiid pressure, steam out to battery limits to Ric’
DEA piping, Flash Gas to FCC/Coker, and Liquid Hydrocarbon to FCC/Coker.
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g. Crack open and steam out level bridles for LT-251, LT-250 and LG-582 for Rich DEA
Fiash Drum to the Closed DEA Sewer.

Steam Out Of 10-E-20A/D Lean/Rich Exchanqers And 10-D-21 DEA Regenerator:

a. After 10-D-20 has been steaming for 2 hours, oper Z. B" burterfly valves on tube
side inlets for 10-E-20A/D Lean/Rich exchangers.

" b. Close 3" top vent on the Rich DEA Flash Drum, 10-D-20. Start steaming from
10-D-20 through exchangers and Rich Amine feed line to 10-D-21, open 2" drain
lines U/S of 10-E-20A/0D to Closed DEA Sewer as needed to drain condensate out.

c. Open 3" 150 psig steam to DEA Regenerator, 10-D-21, and crack open the 3" top
vent, steam through 10-E-22A/B reboilers to shell side inlets to 10-E-20A/D Lean/Rich
exchangers. '

d. Open 2, 2° shell side outlet drair;s on 10-E-20A/D and steam through 1o the Closed

DEA Sewer. Open 3/4° low point bleeder U/S of LIC-252 control valve. {Leave.10"
D/S butterfly valve closed for LV.252 until overhead circuit is steam purged.)

e. Open and steam through the 2° equalizing line for start-up between the inlet and
outlet amine lines to and from 10-E-22A/B.

f. Crack open and steam out level bridles for LT-258 & LG 556 for 10-D-21 to the
Closed DEA Sewer.

0. Orain condensate through low point drains umil dry steam is gresent at 2" drain 0/S
of 10-5-22A/8, and at 3" bortom drain U/S of 10-E-22A/B.

h. Cratk open steam to the Regenerator Reboilers, 10-D-22A/B through FIC-252 &
FIC-253 controf valves to keep reboilers warm, drain out the condensate through the
3" drain to the OWS W/S of LIC-265.

team Out Of 10-E.21A/B Qverhead Condensers And 10-D.22 Regenerstor Overhead
Accumuiator: .

a. Close the 3" top vent on 10-D-21. Steam from 10-D-21 will start to heat up the
10-E-21 Qverhead Condensers. Leave fans off during steam purge and touvers
closed. Steam coils can be putin service 10 help in preventing condensation through
the condensers during steam purge.

b. QOpen the 2" gate vaive for the 40 psig steam out to the Regenerator Ovhd
Accumutator, 10-D-22, steam and condensate should start to appear at 10-D-22,

crack open case drains on 10-G-20A/B and 10-G-22A as needed to drain condensate
out.

c. Open the top vent on 10-D-22 and steam to the atmosphere adjust 40 psig steam as
necessary to 10-D-22 to keep pressure under 25 psig on PT-253 transmirter.

d. Purge through the 3/4" bieeder on acid gas piping D/S of PIC-253A control loco o
the Qily Water Sewer. Steam purge through to the 3/4" bleeder D/S of PIC-2538
control valve to the Qily Water Sewer.

e. Start steam purge to suctions of 10-G-20A/B Regenerator Reflux Pumps. Partially
close off 4" suction plug valves for both pumps. This will force steam through
FIC-254 caontrol loap for Regeneratar Reflux to the DEA Regenerator, 10-D-21.

O it
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Start Steam purge to suction of 10-G-22A Regenerator Ovhd Hydrocarbon Pump,
Partially ciose off 3" suction gate valve. Open the 1 1/2" gate valve for hydrocaroan
ta the 0/S side of LIC-250 control loop. Purge through discharge of 10-G-22A 10

3/4° battery limits bleeder D/S of LIC-250 Hydrocarbon to the FCC/Coker. When tre
steam is dry at bartery limits close down on the 1 1/2° gate valve until the vaive is

just cracked open on the alternate hydrocarbon piping 1o the D/S side of LIC-280
contro! loop. |

Open 1 1/2" gate valve to purge hv&rocarbon piping from discharge of 1 0-G-22A
back to Rich DEA piping. Leave the 1 1/2° gate valve for the aiternate hydrocarbor
piping cracked open to steam out both sections of discharge piping.

am Out Of Lean Amine ion:

Verify that 10-F-20 Lean Amine Surge Tank and 10-F-22 Pure Amine Tank are
blocked in and N, is hoiding positive pressure
on both.

Open LV-252 control loop and start steam purge to high point vent on Lean Amine
inlet piping to 10-F-20, Lean Amine Surge Tank.

Close cooling water inlet and cooling water outlet on 10-E-22A/B Lean Amine Coolers
and drain down.

Open 150 psig steam to suction of 10-G-21ABC and purge through suction piping out
warm-up jumpover to the Closed DEA Sewer. Qpen discharge burtterfly valves and
purge through discharge piping 1o 10-E-23A/B, Lean Amine Caolers. Leave 8" bypasr
piping around covlers cracked open to battery fimits bleeder.

Open FV-258 control vaive for Lean Amine spill back to 10-F-20, steam purge out 0
D/S bleeder on control loop.

Open suction gate valve and start 40 psig steam to 10-G-26 steam through suction
piping out warm-up jumpover 10 the Closed DEA Sewer. DOpen discharge gate valve

ang FV-255 control loop and steam out to 3/4° high point vent on the Lean Amine
Filter, 10-J-20.

Start 40 psig steam to 10-J-20 filter. Open the 1 1/2° drain valve 10 the Closed DEA
Sewer as necessary 10 drain out condensate.

Purge from 10-J-20 to high point vent on 10-J-21, Lean Amine Carbon Fiter. Stan
40 psig steam to bortom of 10-J-21, Lean Amine Filter. Open the 1 1/2° drain on
10-4-21 to the Closed DZA Sewer as necessary to drain out condensate. Steam

purge through 10-J-21 to filter outlet piping to the suction of the Lean Amine Pumps,
10-G-21ABC.

Continue to steam purge unit to the atmosphere until it has been determined thas 3l
systems have been steamed and air treed. Close all bleeders, drains and vents on
equipment. Open HV-251 off 10-D-20, Rich DEA Flash drum and PV-253B off
10-D-22, Regenerator Overhead Accumulator. When purging is complete biock in
HV-251 off 10-D-20 and PV-2538 and pressure up system to 25 psig. Go over the
whole unit carefully checking for obvious feaks. Note: May need to connect N, to
10-D-22, Regenerator Ovhd Accurnulator, to get the pressure up to 25psig on uni

w
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FZZ2ARE UNIT FOR N, PRESSURE TEST:

1.

The unit will be pressurized by installing N, hoses with control regulators set at 25 psig at 4
different locations. Pressure will be monitored by PT-250, PT-251, and PT-253. In the event
of over pressuring, unit pressure will be lined up to vent excess pressure through PIC-250,
PIC-253A out open bleeders D/S of the control loops to the atmosphere inside unit tatery

limits.

Proceed to following steps th prepare equipment for N, pressure test.

a. 10-D-20 Rich DEA Flash Drum.

(1

(2}

{3)

Open all vessel trim per the following:

2, 2" gate valves on level bridles for LT-251, LG-551, LT-250. and LG-35
assy.

2, 27 gate vaives on sight glass bridies for LG-562, LG-566, and PT-250.
1 1/2° gate vaive for PT-250 transmitter.
Close all vessel trim per the following:

3. 2" and 1, 4" bottom drain valves to amine sump, 3/4" gate vaives for coid
condensate flush to level bridles [T-250 & LT-251.

3/4" gate vaives for coid condensate flush to LG-562, LG-566 to closed DEA
sewer,

3" gate valve for top vent.

2" 40psig steam vaive 1o steam coil and 2™ condensate return from steam
coil.

2" 40psig steam valve for purge to bortom of 10-D-20.
Open 3{!_grocess lines per the following:
10" burterfly vaives for HIC-250 and crack open bypass.

2° and 3° gate valves on PIC-2EDA off gas to FCC/Coker and crack open
bypass.

2" and 3" gate valve on LIC-250 liquid H.C. to the FCC/Coker unit and crack
open bypass.

2, 8" burterfly vaives for PSV 10067 & PSV 10068.
4" gate valve for HIC 251 to the LP flare.
6" gate valve from bottom of 10-D-20 to iniet of 10-D-49,

1/2" hex vaives for FT-251 Rich DEA flow transmirter.
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(4) Close ali process valves per the following:
1 1/2° gate vaive D/S of PIC-2508 control loop for fuel gas to 10-0-20.
2" gate valve from 10-J-22 to D/S side of HIC-250 Rich DEA control loop.
1 1/2" gate valve D/S of LIC-250 form 10-D-22.

b. 10-D0-48 Entrained Amine Separator. .

) Open All Vessel trim per the fallowing:
2, 2" gate vaives on level bridle LT-259 & LG-568.

(2} Close ail vessel trim per the follawing:
2" bottom grain valve to closed amine sewer.

3/47 gate valve for cold condensate flush to LT-259 & L.G-562 bridie assy 10
closed DEA sewer.

2" 40 psig steam purge 8.
c. 10-D-21 DEA Regenerator.
1 Open 3ll vessel trim per the following:
2. 2° gate valves for LT-258B & LG-556 on bottom of tower.
2, 2° gate vaives for PT-2501 & PDT-252 pressure transmitters.
(2) Close ail vessel trim per the fﬁllowing:
3" isolation gate vaive for 150 psig steam purge 10 bortom of tower.

3" gate valve for 1op vent an tower.

J/4° gate valve for cold condensate to flush LT-258 leve! bridle to closed
DEA sewer.

3" gate vaive for drain piping to closed DEA sewer on tower drain on
common iniet fine to 10-E-22A/B, Regenerator Reboilers.

{3) Open all process iines per the following:
2, 10" isolation gate vaives for FV-251 and B" bypass valve.

2. 6° isolation gate valves for PSV 100574 & PSV 100S3B.

d. 10-D-22 Regenerator Ovhd Accumulator,
tn Open ail vesse! trim per the following:
2, 2° isclation gate valves on level bridle for LT-253 and LG-557.

2" isolation gate valves for level tridle LT-262 and LG-558.

N
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2, 2° isolation gate valves for level bridle L.T-263.

2, 2° isolation gate valves for level bridle LG-567.

Isolation gate valve for PT 253 pressure transmitter and P.I-835 local
pressure indicator.

Close all vessel trim per the foliowing:

2° drain to closed DEA sewer.

2" drain from bottom of vessel and install blind flange.

1" gate valves for Cold Condensate flush header to flush level bridles for
LT-262, LT-263, LT-253 and LG-567.

1 1/27 gate v;ive for drain to oily water sewer from LT-262 level bridle.
2" 40psig steam valve for steam purge to bottom of vessel.

3/4° drains from 10-G-20A/B and 10-G-22A 10 oily water sewer.

2" gate valve for cold condensate make-up to 10-D-22.

Open all process lines per the following:

2, 14° bunterfly valves for PV-253A acid gas line to the SRU, and 14* bypass
butterfly valve.

Flow taps for FT-253 transmitter.

1, 14® U/S butterfiy valve for PV-253B vent to the LP fiare. Note: Leave 8~
bypass closed during pressure test.

2, 4° suction plug valves to 10-G-20A/B Regenerator Reflux Pumps.
2, 3" discharge plug valves for 10-G-20A/B.
1/2° hex valves for flow tap for FT-254 transmitter.

2. 3° valves faor FV-254 control loop and 2 crack open bypass vaive for
Regenerator Reflux to 10-D-21.

3" suction vatve to 10-G-22A Regenerator Ovhd Hydrocarbon Pump.
1 1/2° discharge gate valves for 10-G-22A.
Close all process lines per the following:

1 1/2" gate valve on bleed line from 10-G-22 Reflux piping to 11-G-30A/B
Amine Sour Water pumps.

2, 10" burntertiy valves for PIC-253B control loop and 8° bypass butterfly
vaive.
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10-E-22A Regenerator reboilers.
{1 Open all vessei trim per the following:
2, 2° gate valves for level brigie LT-252A and LG-534.

(2) Close all vessei trim per the following:

1* gate valve for cold condens;ate flush 1o LT-252A and LG-554.

2" gare valve for draining shell side of 10-E-22A/B Reboilers to the closeo
DEA sewer,

10-E-22B Regenerator reboilers.
N Open all vessel trim per the failowing:
2, 2° gate valves for level brigie LT-252B and LG-555.
{21 ~ Clase all vessel trim per the foliov'vingz
1° gate valve for cold condensate flush to LT-2528 and LG-5535.
10-E-20A/B Lean/Rich Exchangers.
(M Open ait process valves per the following:
2, 8" Rich DE* tube side inlet butterfly vaives and 2, 8° Rich DEA tube sid.
outlet gate vaives on 10-£-20A/D.
2, 10° Lean DEA shel! side inlet burterfly valves and 2, 10™ Lean DEA shell

side outlet burterfly valves on 10-E-20A/D.

2, 12° burnterfly valves for LV-252 control loop and crack open 10" bypass
burterfly vaive.

2, 1 1/2° gare valves for PSV-10063 and PSV-10070 on tube side of
10-E-20A/C.

{2) Close all process drain vaives per the following:
2° drain to closed DEA sewer on Rich DEA inlet to tube side of 10-E-22B.
2° drain to closed DEA sewer on Lean DEA outler side of 10-E-22B.
2° drain to closed DEA sewer on Rich DEA inlet to tube side of 10-E-22D.
2" drain to closed DEA sewer on Lean DEA outlet side of 10-E-22D.
10-E-21A/B Regenerator Ovhd Condensers.
n Open all process vaives per the following:
6. 8° burterfly salves on inlet side of Ovhd Condensers.

4, 8° gate vaives on outlet side of Ovhd Condensers.
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Close all process drain valves per the following:
6. 3/4° bleeder valves on inlet lines to condensers D/S of blind locations.

4, 3/4* bleeder valves on outlet lines from condensers U/S of, blind iocations.

10-E-23A/B Lean DEA Cooler.

(n

Open all process vaives per the following:

2, 1/2° hex valves to F7-258 flow transmitter.

1, 12" burterfly valve for Lean DEA inlet from shell side of 10-E-23A.
1, 12° bunterfly valve for Lean DEA outlet from shell side of 10-£-235.
2, 1/2" hex valves for FT-256 flow transmirter.

1/2° hex valve for PT-258 and PI-529 local pressure indicator.

2, B® burterfly valves for FV-258 contro! loop, and crack open €° bypass
burterfly vaive.

10-F-20 Lean DEA Surge Tank.

(n

(2)

{3

Verify that all vessei trim is closed per the following:

12" Tank iniet butterfly vaive from 10~E-20A/D Lean/Rich exchangers.
2" gate vaive for filtered DEA from 10-F-21 Amine sump.

3" drain to closed DEA sewer,

8" burnterfly valve for Lean DEA spill back.

3° gate valve for Fresh amine from 10-F-22 and 3" gate vaive for pumped
low pressure condensate to 10-F-20.

8" tank outlet bunterfly vasive for suction line to 10-G-28, Lean DEA Filter
Pump.

3, 10" tank ourtiet burterfiy valves for suctions lines to 10-G-21ABC. Lean
Amine Pumps.

Open all process valves per the fallawing:

3, 10" suction bimerﬁy vaives at Lean Amine Pumps, 10-G-21ABC.

3. 10" discharge butterfly vaives for 10-G-21ABC, Lean Amine Pumps.
Close all process vaives per the following:

3/4° high point vents and case drains 10 closed DEA sewer for 10-G-21AEBC
Lean Amine Pumps.
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(3) Close all process drains and ufility systems per the following:
2. 1 12" gate valves for high point vent and vessel drain to closed DEA
Sewer.
2° gate vaive for 40psig purge steam to 10-J-21.
2° gate valve for cold condensate flush to 10-4-21.
m. Condition of Bartery Limits Isolation vaives.
(n

n.
N
(2)
{3)
{4}
(5]
Q.

test.

m

The following valves can be opened to avoid aver pressuring guring the N, pressure

“TABDO0L02819 . l‘

6" gate valive for carbon filtered Lean Amine 10 10-G-21 spill back 10 10-F-29
Lean DEA Surge tank.

3" gate vaive for liquid hydrocarbon to FCC/Coker from 10-D-20 Rich DEA
Flash Drum. {Closed)

3" gate valve for off gas to FCC/Coker from 10-D-20 Rich DEA Fiash Drum.

Verify that battery limits valves are properiy positioned per the following: l
{Closed) !

10° bunterfly valve for Rich DEA to 10-D-20 Rich DEA Flash Drum. The blind

at battery limits will be removed .and the 10” butterfly valve will be opened
to include new Rich DEA piping for N, pressure test.

14" burterfly valve D/S of PIC-253A at bartery limits for acid gas to Norh

Sulfur Recovery unit and acid gas 10 and frorm East & West Sultur Recovery
Units. (Closed)

10" burtterfly vaive for Lean Amine to units. The blind at battery limits will
be removed and the 10" bumerfly valve will be opened to include the New
Lean Amine piping for N, pressure test.

3° gate valve for Fresh Amine from 10-F-22 Fresh Amine Tank to 10-F-20 i
Lean DEA Surge Tank. (Closed)

tnstall N, hoses with check valves and control regulators at the following iocations. '

On low point bieeder at HIC-250 amine control valve to 10-D-20.
On low point bleeder at FIC-251 controt vaive to DEA Regenerator.
High point vent on 10-G-20A Regenerator Reflux Pump.

High point vents on 10-G-21ABC Lean Amine Pumps.

High point vent on 10-G-28, Lean Amine Filter Pump.

The 3/4" high point vent at bartery limits D/S of PiC-250A on off gas line to
FCC/Coker.

|
|



ABD00102820

(2) The 3/4° high point vent D/S of check valve from PIC-253A contral igop.

(31 Install 0-60psig pressure gaupe in 3/4" bantery limits bleeder for Lean A:

to units.{Gauge will be used only for the N, pressure test and will be removeo
prior to Amine fill.}

N. PURGE OF LEAN AMINE FILTER SYSTEM:

Note: The Lean Amine Filter System will not be steam purged. because the filter elements for 10-J-20
cannot tolerate the high temperature.

1.

Open sucsion gaie valve and start N, 10 10-G-26 purge through suction piping out warm-ur
jumpover to the Closed DEA Sewer. Open discharge gate vaive and FV-2E35 control loop anc
purge out to 3/4" high point vent on the Lean Amine Filter, 10-J-20.

N, purge through to 10-J-20 filter. Crack open the 1 1/2" drain vaive to the Closed DEA
Sevyer as necessary to displace air from the system.

Purge from 10-J-20 to high point vent on 10-J-21, Lean Amine Carbon Filter. Open the !
1/2* drain on 10-J-21 10 the Closed DEA Sewer as necessary o displace air from the system.

Purge through 10-J-21 to the 3/4" bleeder D/S of the line strainer on the filter cutlet piping
10 the suction of the Lean Amine Pumps, 10-G-2Z1ARBC.

Crack open the 3, 8" gate valves for filtered Lean Amine on the suction lines for the Lean
Amine Pumps, 10-G-21ABC.

NITROGEN PRESSUFPE TEST:

1.

2.

Verity that all vents, drains and low bleeders are ciosed on all equipment,
Make sure FIC-258 spiliback is blocked in at Lean DEA Surge Tank,10-F-20.

With N, injection hoses installed at the following; HIC-250 low point bleeder, 10-G-20
Regenerator Reflux Pump high point vent, low point bleeder on FiC-251 contal loop,
10-G-26, and 10-G-21ABC high point vents, slowly start to pressure up entire Amine system
up to 25 psig. (Do not open and N, pressure test 10-F-20.)

Close oft N, injection hoses when N, pressure has been established and is maintaining 25 psig
on the following; PIC 250 for 10-0-20, H.C. Flash Drum, PI-251 for 10-D-21 DEA
Regenerator, PIC-283 for 10-D-22, Regenerator Ovhd Accumulator, and D/S of 10-£-23A/8
at battery limits.

Check unit carefully with snoop. If no leaks are found, depressure unit and leave a slight
positive N, pressure on the unit while unit isolation blinds are removed per unit blind list.

Once Blinds are remaved, N, pressure the unit to 5 psig.

10.F-20, LEAN DEA SURGE TANK FILL:

1.

Refer To Fresh DEA Unioading Procedure for 10-F-22 and N, purge procedure for 10-F-22
prior to filling. Fresh DEA will be unicaded from a tank truck into the Fresh DEA Tank,

10-F-22, located in the East Amine Unit and will be pumped into the Lean DEA Surge Tank
10-F-20 by 10-G-25 twransfer pump.

17
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Steam coils should be activated in the Fresh DEA Tank, 10-F-22, to hoid the DEA
temperature at approximately 110°F. Condensate will be added 10 10-F-20 to mix and
produce a strength of 25 weight */, per procedure.

Steam coils should be placed in service in the Lean Amine Surge Tank 10-F-20 to hold the
25 Weight */, temperature at approximately 110°F per Ti-265.

Vessel Preparation ine For Circylaron:

a. Check the entire unit to ascertain that all vent and drain valves are closed and that

bull plugs are installed at all locations. Confirm that all control vaives aoperate properily
per Instrument Check List.

b. Line Up The Unit Per The Following:

(1 Check that the §8° Rich Amine header to Lean Amine header bypass line is
open at the Unsat Gas Plant battery limits.

{2} Check that Liquid Mydrocarbon line fram Flash Drum 10-D-20 is blocked in a1
LV-280 control loop. PV-280A in the off gas line from 10-D-20 should be
placed in service at 60 psi;. Notify the FCC to line up to take 10-D-20,
Amine Filash. open barttery limit valves when FCC is ready to take Amine
Fiash Gas. (Note Leave PV-250B control loop blocked in.)

(3} Check that bartery limits block vaives are open on both the Rich and Lean
Amine to the units. :

(4) Set PV-253B in regenerator accurmnulator 10-D-22 off gas line at 2 psig 1o the
LP flare. Leave PV-253A 10 the sulfur unit closed.

{8) Verify that FV-258 Lean Amine spill back control loop is closed going back
to 10-F-20 Lean DEA Surge Tank.

5] Close Bypass valve on 10-E-23A/B Lean DEA Cooler.

North Amine Unit Filing:

a. Line up 10-F-20 Lean Amine Surge Tank 1o the suction of the Lean Amine pumps 10-
G-21ABC, Verify that the 3, 67 gate valves D/S of the Lean Amine Fiiter Svstemn 1o
the syztigns are cloged. Start 10-G-21C turbine pump on slow roil (per turbine start
up procedure) crack open the discharge valve. This will start 1o fiil the Lean Amine
header to the bartery limit gate valves at the USGP through the bypass vaive at
battery limits and return to the Mydrocarhon Flash Drum, 10-D-20. through HIC-250

control valve for the Ric:: Amine line. Bloc.. in tube and shell sicges of 10-E-20A/D
Lean/Rich exchangers.

b. Maintain Hydrocarbon Flash Drum pressure at 60 psig, using MIC-251 to ven: off
excess N, to the LP flare.

c. The Lean Amine Fiiter System may now be filled and piaced in service. Refer to
procedure for 10-J-20 & 10-J-21 prior to start-up.

(1 Open the 8" burtterfly valve at the Lean DEA Surge Tank, 10-F-20 for the
suction to 10-G-26.

10
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{2} Open FiIC-285 Control valve on the control console 10 20°/,. Siant 10-G-26,
Lean Amine Filter Pump siowly open the discharge valve 1o start filling *
Lean Amine Filter, 10-J-20, open the 3/4° bleeder to dispiace the N, to 1.
Closed DEA Sewer.

(3 When 10-J-20 is full close the high point vent and continue filling the Lean
Amine Carbon Filter, 1C-J-21, open the 1 1/2" high point vent vaive to
displace the N, to the Closed DEA Sewer.

{4) Once the Lean Amine Carbon Fiter, 10-J-21 is full, close the 1 1/2° top vemt
valve to the Closed DEA Sewer.

{5) Open the 8" butterfly valve for the 10-G-21ABC spill back line at the Lean
DEA Surge Tank, 10-F-20.

{6} Open the B gate valve for the filtered amine to the spill back line 1o the Lean
DEA Surge Tank, 10-F-20.

7 When the Lean Amine Filter piping is lined up to the spill back line 1o 10-7-20.
open the discharge vaive for 10-G-26 the rest of the way and raise FIC:253
on the console 10 2 M B/D.

(8) Monitor the differential pressure across both filters during the unit start-up
phase.

When a normal level (5Q°/, is established in the Hydrocarbon Flash Drum, 10-D-20,
shut down the Lean Amine pump 10-G-21C, and check the liquid leve! in the Lean
Amine Surge Tank, 10-F-20. If level is below 2 half tank.make up some additional
28°/, solution to bring the level up back o 50%..

Commission PV-2508 fuel gas control vaive 10 10-D-20 and set PIC-250B at 60 psig.

When the preceding steps have been taken to establish an Amine ievel and Flasn
Drum pressure, the Lean Amine pump 10-G-21C may again be started to fill the
remainder of the unit.

With 10-G-21C running, open tube side inlet and outlet butterfly vaives on
10-£-20A/D and star filling 10-E<20A/D Lean Rich Amine exchangers on tube side.
N, will vent out PIC-253B 1o the LP Flare.

When 10-E-20A/D Lean Rich Amine exchangers are full amine will appear at FIC-251.
Periodically check open low point bleeder 3t control loop for amine use container 10
catch sampie to verify amine is present at control loop.

With Amine at FIC-251, stan ciosing down control valve from console. This will heip
to maintain LT-251 for 10-D0-20 Hydrocarbon Flash Drum.

If level in 10-D-20 Hydrocarbon Flash Drum starts :0 drop, close down on FIC-251
1o keep level constant. Monitor leve! in 10-F-20 Lean DEA Surge Tank, and shut
down 10-G-21C when low ljevel alarm is activated.

The Amine Solution will now be entering the DEA Regenerator 10-D-21, at Tray 23.
Amine will flow down the tower to the bottom of the regenerator and to the
Regenerator Reboilers, 10-E-22A/B. LT-25ZA/8B will indicate when amine is present in
reboiters. Continue to fill DEA Regeneraror, 10-D-21, and Regenerator Reboilers,
10-8-22A/B, untit 80*/, level is reached on LT-252A/B.
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1. When regenerator reboilers 10-E-22A/B are full, open inlet butterfly vaive for Lean
DEA Surge Tank, 10-F-20, Verify that 10-F-20 N, Blanketing system is venting
properiy. Open 10-E-20 A/D shell side inlet and outiet valves to start 0 fill the Lean
Amine side of 10-E-20A/D Lean Rich exchangers. When 10-E-20A/D are full amine
solution will appear at LV-252. Periodically check low point bleeder on controi loop
for amine, use container to catch sample to confirm amine is present at control loon.

m. As amine starts to enter 10-F-20, Lean DEA Surge Tank, the fevel will start to l
stabilize, verifying that amine is returning from the regenerator. The system is fuil
when the level in 10-F-20 remains constant.

NORTH AMINE UNIT START-UP:

1. With the Lean Amine Pump 10-G-21C turbine running at slow speed. open the discharge
valve fully and start adjusting steam to turbine to increase speed and Amine circulation. When

10-G-21C is running at full RPM, set FV-258 at 5 M B/D to spill back to 10-F-20, Lean Amine
Surge Tank.

2. Set H.C. Flash Drum, LT-251, on cascade controf with FV-251 in the feed line 10 10-D-21

Regenerator at 15 M B/D. Adjust H.V.250 manually to keep constant flow of amine to
10-D-20, Rich DEA Flash Drum.

3. Set LV-282 D/S of 10-E-20A/D from 10-E-22A/8B reboilers on automatic control. {Set {evel

at 50°/..)
4 Check the entire North Amine Unit and systems for leaks and proper operation of equipment.

' |
5. With circulation established and all systems functioning properiy, the next step will be 10

activate the reboilers 10-E-22A/B and heat up the unit. This must be done very slowly t0
eliminate any condensate buildup and accompanying water knock. Steam and condensate
tines must be checked during the heat up for expansion ciearance. Note: Commission the
North SRU condensate system per the start-up procedure.

6. On conoensate Pot 10-D-23, open the 1° equalizing line between 10-£-22A/B. Open . §°
gate valves on bottom of tube side outlets for steam side of 10-E-22A/B Reboilers. Activate
auto vent valves for non-condensibles for equalization lines for 10-E-22A/B. Open the 3"
gate vaive to the OWS U/S of LV-265 control ioop. !Leave D/S gate vaive closed going to
condensate system during heat up phase of steam system.)

7. Check that TV-252 in the pumped low pressure condensate line to desuperheater 10-M-20
is blocked in, PV-255 control valve in the 40 psig steam line 1o desuperheater 10-M-20 is set
at 20-30*/, open and FV-252 and FV-258 in the steam suppiy lines to rebonlers 10-E-22A/B
are on manual control in the closed position.

B. With one Technician stationed at the main block valve in the 40 psig steam line to this
system, very slowly crack open vaive enough to start a smali flow of steam. Leave the block
valve in this position until system begins to heat up.

8. As the steam lines to the reboilers heat up and condensate draining to the QWS through the
trap out lines U/S of FV-252 & FV-253 contro! loops reaches a minimum, the block valve in
the main steam supply may be siowly opened.

10. At this time FV-252 and FV-253 in the reboilers supply lines can be slowly opened to start

a steam flow through 10-E-22A&B. Activate FV-255 control vaive, and set steam pressure
at 35psig.
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15.
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17.

18.

18,

20.

21,
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When PV-255 control valve is in service, set the minimum steam flow at § M LE/HR 10 the
reboilers with FV-252 and FV-259. Open the pumped low pressure condensate to TV-27~
and place in service. Open 150psig velocity steam to 10-M-20 desuperheater (Set TV-2
to comtrol at approximately 280°F.)

The condensate from 10-D-23 will continue t0 drain to the sewer until the systermn is
completely hot. At that time siowly open LV-265 contro!l loop, to send condensate from the
reboilers to the condensate system and ciose the 3" gate valve U/S of LV-265 o the OWS.

Place LV-265 on automatic contro!l on the consoie when the condensate is flowing to the
Condensate System,

With the steam pressure ang temperature on control, slowly increase the steam flow o
manual control to 10-E-22A and 10-E-22B to raise regenerator’'s bontom temperature over 2-3
hr. period to approximately 260°F.

Control the Lean Amine Temperature from Coolers 10-E-23A/8 at 115-120°F by adjusting the
8" bypass valve.

As the regenerator’'s overhead temperature reaches 200°F, the louvers on the overhead
condensers 10-E-21A/B should be opened. Fans can be started 10 maintain condenser outlet

temperature at 115°F. Place TIC-272 and TIC-274 in automatic 10 control variable speed of
10-E-21 A/B fans.

When a liquid level builds in the Regenerator Overhead Accumulator, 10-D-22, reflux pump
10-G-20A/8 may be started and LIC-253 and FV-254 p!azed in service 1o control the level
in 10-D-22 at 50°/,.

With the North Amine Unit circulating 15 M B/D and the unit is up t0 temperature. start Znd
Lean Amine Pumip, 10-G-21ABC. Slowly start to raise the amine circulation rate 1o 35-40 M
B/D over 3 2 hr. period to the North Amine Unit.

The North Amine Unit will be lined up to supply lean amine 10 the USGP and send rich amine
from the USGP back 10 the North Armnine Unit. This will reduce the amine circulation to the
East and West Amine Units. Close monitoring on the console for ail three amine trains will
be needed during the USGP switch to the North Amine Unit.

As the amine becomes rich with H,S, the overhead system pressure will increase due 1o the
unit stripping H,S out of the Rich Amine. The overhead accumulator 10-D-22, has been
venting 10 the LP flare thraugh PV-2538B sinte the amine unit was started and circulation was
established. H,S will be venting to the LP flare, s¢ venting should be eliminated as soon as
possible due to the environmental concern,

When a level builds in H.C. side of 10-D-20, nortify the FCC to line up to take hydrocarbon
from 10-D-20. When FCC is ready to take hydrocarban, open battery fimits vaives and put
LT-250 on cascade with LV-250. Set level at 50/, and line up to pressure to the FCC/Coker.

The North Amine Unit will normally feed the North Sulfur Unit. However for Initiat Start-up,
Acid Gas from the North Amine Unit will be sent to the East and West Sulfur trains. To do
this it will be necessary t¢ open the acid gas “jumpover® from the North Amine Unit and
North Sultur Unit to the "crossover® line between the East and West Amine Units. Slowly
cpen the acid gas 10 the East or West Sulfur Furnace, it will take a short amount of time for
the Sulfur Furmnaces 10 adjust for the increase in acid gas. Avoid sending a surge of acid gas

to the East or West Sulfur Units by opening the acid gas valves from the North Amine 100
quickly.

21




ABDO00102825

— 22. When acid gas is lined up from the North Amine Unit to the North Sulfur or the East or West Suf
units, the acid gas venting will be eliminated. Set PV-253 at 18psig on 10-D-22 to keep flare valve
closed so all the acid gas produced from the North Amine Unit will go to the sulfur units.

0. NORMAL OPERATING PARAMETERS; ’
NORTH AMINE UNIT
1. 35psig Steam Temperature To 10-E-22A/B Reboilers. 280°F

2. Rich Amine Tempgrawre From 10-D-20 H.C. Flash Drum. 125°F

3. Regenerator Bottoms Temp. From 10-D-21. 2€0°F
4. Rich Amine Feed Temp. To 10-D-21 Regenerator. 212°F
8. Lean Amine Tower Bortoms To 10-F-20 Surge Tank. 170°F
6. Regenerator Tower 10-D-21 Overhead Temp. 237°F
7. Overhead Condensers 10-E-21A/B Qutiet Temp. 115°F
8. Lean Amine Temperature To Units. 118°F
Q. H.C. Flash Drum Pressure 10-D-20. 60 psig
10. Amine Recer:erator 10-D-21 Top Pressure. 15 psig
11.  Amine Regenerator 10-D-21 Bottom Pressure. 19 psig
12. Overhead Accumulator Pressure 10-D-22. 13 psig

13. 40psig Steam Let Down Pressure, To 10-E-22A/B Reboilers. 35 psig
14.  Lean Amine Pressure Before 10-E-23A/B coolers. 270 psig
15. Lean Amine Pressure After 10-E-23A/B coolers. 280 psig

16. Refer to Process Flow Diagram E-11838-60-0101 for further process flow information.

P. EMERGENCY OPERATING/ SITUATIONS:
1. Lg;;bg-f Instrument Air: ln the event of 3 complete instrument air ¢ailure ail control valves will

faii in the safe position, so that the charge to and the flow from all vessels will stop. Steam

to the reboilers 10-E-22A/B will be shut off and pressure control vaives will open on 10-D-20
and 10-D-22 10 the LP fiare.

2. Loss of Power: An automatic reacceleration program has been designed to autcmatically
restart the North Amine Unit pumps when power is restored within 5 seconds, after a power
tailure.

3. Flange Leak: Large or small amine ieaks can not be tolerated. These leaks contain M,S and

must be repaired quickly to keep the amine from reaching the oily water sewer. All
precautions must be taken to prevent the escape of H,S into the atmosphere. H,S is a
personnel safety hazard and an environmental problem.
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Q. CRITICAL OPERATING LIMITS:

1. Maximum steam temperature to 10-E-22A/B___2B4°F.
2. Low level in 10-F-20 Lean Amine Surge Tank__3 feet.
3. High concentration of hydrocarbon in Rich Amine.
4. Sudden changes in amine circulation rate.
W
DEVIATION CONSEQUENCES STEP TO CORRECTIONS/AVOID

1. High steam temp. to 1.
10-E-22A/8B.

Amine degrades at temp.
above 2B4°F, causing the
amine t0 decompose and
form a corrosive product.

1. Ascertain that condensate is
lined up 10 10-M-20
desuperheater, and that
TV-252 control valve is
working properly. Adjust
TV-252 set point to 280°F on
control console.

Verifty LT-252A/B for
10-E-22A/8B reboilers are
controlling properly and not
hoiding Amine in reboiiers.

2. Low ievel in 10-F-20 1.
Lean Amine Surge
Tank.

Loss or erratic Lean Amine 1.

flow to units.

Damage to Lean Am;nz

pumps 10-G-21ABC from

¢cavitation.

2. Start adding condensare 10
10-F-20 to increase ievel.

3. Check with amine users

- - possible trouble with amine
{evels in contactors or
absorbers pulling 10 hard on
lean amine to try and satisfy
their needs.

3. High concentration of 1
hydrocarbon in Rich

. Amine unit upset from 1. Contact Amine users

Amine.

tower carryover and high
pressure and temperature.

2. High ar-unts of
hydrocarpon in the acid gas
from the Amine Unit will
effect the Sulfur Recovery
Units performance.

23

immediately to have levels
checked in contactors and
absorbers to find where hydro-
carbon is coming from.

2. Bypass the Tz Gas Unit if
problem cannot be resoived
quickly.

3. Vent Acid Gas to the LP Flare
through PV-2538B off the top of
10-D-22 Overhead
Accumutaror or HIC-251 on the
Rich DEA Rash Drum, 10-D-20.

4. Shut down the Sulfur Recovery
Unit.
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DEVIATION

CONSEQUENCES

STEP TO CORRECTIONS/AVC

4. Sudden changes in Amine
circuiation rate.

1. Flow increase to above design

rates.

. H,S stripping from amine

reduced due to erratic flows 10
the DEA Regenerator tower.

. Higher than design acid gas

rates to the Suifur Recovery
Units.

1. Contact amine users 10 chec

that vessels are being blown
down, and levels are being
controlled properiy.

. Take FV-252 and FV-25¢9
steam control valves off
steam/feed ratio control snd
set steamn rate 10 controi in
auto 10 keep a constant stea:
flow to the Amine Reboilers.

. Monitor Sulfur Units carefully
by: :

Watching for acid gas
knockout drum for
carryover.

b. Monitoring air demand so t:

proper amount of air is fed
the sulfur furmaces.

e e I I e e ——

* _SAFEZTY RELIET SSTEMS AND THEIR FUNCTIONS:

N

(2)

3)

(4)

There are two safery reiief vaives on 10-D-20 H.C. Flash Drum. Both are set to relieve to
the Low pressure flare at 95 psig. HV-251 on 10-D-20 can be manually opened at the
control console 10 controi drurmn pressure.

10-D-21 Amine Regenerator has two safety relief valves that protect the tower from over
pressuring, both are set to relieve at 50 psig.

On 10-D-22 Overhead Accéumulator, PV-253 is set for 18 psig and will automaticaliy start
venting Acid Gas to the flare to control the pressure on the North Amine Uniz.

N, is supplied to the Pure Amine Tank, 10-F-22, and to the Lean Amine Surge Tank,
10-F-20. Both are under local pressure control from the refinery N, system. This N, blanket
is provided to prevent oxidation of the amine solution. 10-F-20 is equipped with a safety
relief that is set to 10™ WC, it will relieve if PCV-568 faiis to open to the 10-J-23A/B carbon
filter system. .

* ENVIRONMENTAL, SAFETY AND HEALTH CONSIDERATIONS;

1
(2)
(3)
(4)

Pure Amine TRN# 812258-00
Rich Amine TRN# 360917-00
Lean Amine TRN# 341925-00
Suttur Unit Feed Gas (Acid Gas) TRN# 360024-00

———
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D-3 Operating Procedures - Crude Unit (Start-up)

The following is a normal operating procedure for a crude unit start-up, generally found
in a petroleum refinery. The procedures outline the necessary steps needed for the safe
start-up and continuous operation of the unit, including safety requirements, special tools

or equipment required, normal and critical operating parameters and emergency
conditions or situations.
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REFINERY

NORMAL OPERATING PROCEDURE FOR CRUDE UNIT START-UP

PURPOSE

To establish a standard with this procedure, considered necessary for the safe start-up ang
conunuous operauon of the Crude Unit.

REFERENCES
1. P & ID drawings: 4350-R-1-010, R-1-011A, R-1-0118B, R-1-012
R-13-013. R-13-014, R-13-015.

2. Unit Description Manual

3. Emergency Procedure Manual

4, Unit Procedure Manual

APPROVALS

Compiex Shift Supervisor Complex Shift Supervisor
A-Shitt B-Shift

Compiex Shift Supervisor Complex Shift Supervisor
C-Shift D-Shift

Compiex Supervisor

ISR s e e D E R R R R B F I
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SAFETY REQUIREMENTS

1. Wear reguired personal protective equipment (PPE}.

2. Foilow Lock Qut/Tag out procedures {(LOTO).

3. Follow established refinery safety practices, take ail personai satety precautions suring
unIt S1are-up.

SPECIAL TOOLS OR EQUIPMENT REQUIRED

1. Vaive wrenches.

2. Temporary scaffoiding.

3. Saiety harness for working above 4 feet.
4. Air, steam & chemical hoses.

8. N2 hoses with Dixiox connections.

6. Cocper tubing and compression fittings.

PRESTART-UP PROCEDURE

1. Remove Blings.

2. Open required valving. ) _

3. Steam air free énd gas purge. o

4. Pressure test equipment.

g. Commission Utility Systems.

6. Check Power eOunomem and Contro! msmmentatlon

- .—nh..v.’-— - w———

— VAT - -

B = -—.. o A I

START.UP PROCEDURE

- - -

Atter initial checks are compiete and the unit is sectionally divided, there are certain required
steps which must be acted on in sequence to each section. It is not intended that each unit

section be placed in sefvice as it is hsted !t s-possmie tbat ssverai sreps may be on-going at
the same time. -t <

Stan-up consists of the following major steps; -~ -

- Steam Qut - Crude Line and product to Crude Exchangers.
. Steamn Qut - Desalter. ‘ T
- Steam Qut ~"Cru¢:le Heaters and "Atmospheric Tower.

Pressure Test - Atmospheric Section.



ABDO00102831 _ Page 3o 15
' issued $ 11123182
Revised : 12/02/92

Fuet Gas Purge - Atmospheric Section.

* Crude Flow - Exchangers, Desaiter, Heaters, and Atmospneric Tower.

* Fuel Fire - Atmospheric Heaters (System dry out and heat up!.

- Steam Out - Vacuum Heater, Vacuum Tower and Fiow circuns.

. Pressure Test - Vacuum Secxion‘.

- Fuel Gas Purge - Vacuum Section.

~ Gas Qi Circulate - Vacuum Tower, Heater, and Flow circuits.

* Fuel Fire - Vacuum Heater (System dry out and heat up).

- Reguced Crude Flow - Raise Heater outiet temperatures, ang establish a normai

vacuum o bring Vacuum side on stream.

Products/Rundown - Increase charge rates and temperatures t0 bring products on

specification. Change product rundowns 10 storage.

ATMQOSPHERIC AND VACUUM TOWER STEAMOUT

1.

2.

Make certain that all required blinds are swung open or removed.

Biock in each atmospheric heater contro! valve and bypass. Open 150# tube
cteam into the outlets of 13-E-10A & C, and steam backwards through the hot
oil preheat exchangers, desater, and the desalter preheat exchangers.

m_thr h all preh rain exchangers an trer firsy.

when a good flow of steam is showing from the exchanger drains and desaiter
vent, close off on the backflow and begin to direct steam flow in1o each
atmospheric heater pass. Steam initially from east to west, staming witn
FO1020 C/V and bypass.

A 4 e e smeEm . . m e

-

Check each hearer outiet bieeder for gdry steam from the bottom north deck.

At this same time, light two burners in each atmospheric heater box 1o begin
dryout and assist with heatup.

Start boot steam into Atmospheric Tower and allow steam to blow from tower
top vent.

- -

Steam through all control loops lincluding bypasses), pump circuits,
exchangers, and side strippers. :

Steam flow should carry through the 1-E-21 overhead bundles into the
accumuiator.

A large amount of condensate will form in the accurmulater across the 1-£-21°s.

When a water ievel forms in the 1.D-7 bos:, line-up and pumpout 10 the SW
rundown.

"EEEBBAEER R EAE.AE
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10.

11.

12.

13.

14.
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Begin a direct flow of 150# tube steam into the Vacuum heater charge hne.

Steam each vacuum heater pass. Steam initially from south to north. starung
with F13058 C/V and bypass.

Check each heater outler bleeder for dry stearn from the bottom east gegx

At this same time. light two burners in each Vacuum Heater box to begmin
dryout ang assist with heatup.

Steam through ail control loops lincluding bypasses), pump circuns, ang
exchangers. Aliow steam to biow from tower t10p vent.

Steam flow should carry through overhead system {ejector condensers) intc
seal drum.

While the unit_is_steaming, check flanges for leaks, and finish_opening all
remaining biock valves for operating equipment or at relief valves.

When dry steam is showing at nearly all locations, close ail bleeders. venis,
ang allow steam pressure 1o reach 20# PSIG on both Atmospheric and Vacuum
owers.

Check 3il flanges for teaks.

Use N, to air-free purge 1-G-1A/8 compressor system, 1-E-14 Discharg
Coolers, and the 1-D-9 Discharge Separator.

When unit steam purge and pressure testing is compiete, open fuel gas into 1-
D-7 Accumuiator and maintain 5# Psig pressure on the atmospheric overnead.
Likewise, open fuel gas into 13-D-11 Seal Drum and maintain 54 Psig on
vacuum system. (Fuel gas blowdown line from 1-D-16 may provide enough
pgas volume 10 maintain the pressure on 1-D-7).

leed H.O from ajl low point bie rs mp _¢a nd equipment drains

xcepty the Desaiter. ve 3 siight water level in 1.-D-6 between {C-01501%

gnd 3" srycock 1D, .. ..

START RAW CRUDE INTO PREHEAT TRAIN

18.

Contact Oil Movements to start one crude pump lined up through PO1001. Fill
entire preheat preheat train and both armospheric heaters with inler to
Atmospheric Tower. f{inciude. desaiter, cnide booster pumps, exchanger
bypass loops. and each individuat pass flow control loop and bypass.)

Crude charge pumpls) should provide the necessary volume-and pressure for

the initial fill. Do not exceed 50-60m B/D of coid crude flow. A higher rar-
may flood the atmospheric tower.
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17.

18.
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Open 1-B-1A/8 pass flow controllers (FO1005 thru 20) separatelv. Make
certain that each Pass shows a positive flow, and pressure at the loop.

It will be necessary to start a crude booster pump at the desaiter 10 assist the

filling process. Commission PO1001 and re-adjust heater pass flows atter
stuarting 1-G-2.

When 3 bortoms level is established in 1-D-1, siart 1-G-12A/B and pumso
LO1007 1o Virgin Stop. Set LO1007 instrumentation to control FO1015 (Resic
to storagel. (Slop return; 1-G-12 -> 13-E-10’'s, 13-E-B's, FO1015, resio iine
to B/l jumpoveri.

With triis circulation in progress, continue draining excess water from all low
points, alternate spare pumps, cpen and fully flush all by-pass lines, leaving

. valves siightly open.

Begin raising transfer iine temperatures of the Atmospheric Heaters abou:
100°F per hour. Make sure 3 good steam flow is showing from the exhaus:
mufflers to the super heater coils of each heater.

Stan injection of Stripped sour water into the preheat train {F01002), ang at
the Desaiter (FO1039). Energize the electrodes to the Desatlter grids ano also
start pumping cemuisifying chemical. Establish a 50/, water tevel in 1-D-6.

TOWER HEAT-UP_CIRCUIT FLOWS AND REFLUX ESTABLISHED

As heater outlet temperatures increase along with atmospheric tower overhead. fans
will be started on 1-E-21 condensers 10 provide tempsrature and pressure control.
Begin overhead chemicail injection when top temperature exceeds 250°F.

20.

21.
22.

23.

When gasoline and water levels are establish in the Overhead Accumulator ang
Boot. line-up 1-G-3 refiux pump and 1-G-15 sour water pump. Commission LC-
01503 10 displace sour water 1o the sour water rundown. Start 1-G-3 ano
refiux Atmospheric Tower t©0 maintain a top temperatwre of 150°F.
Commission FO1031 to control reflux rate. Line-up and start 1-G-&4 S.R.
Gasoiine pump to control LO1001. Commission _ FO103D
to controt flow off-spec product to siop.

Continue draining free water from P/A circuit low points. Use caution to avoid

drawing a flow of hot liquid into a3 line packed with water when starting a P/A
or product pump.

As tower temperatures increase on tower, start P/A cirguits.

As levels establish in side strippers, start product pumps 10 draw smail
accumulations to Virgin slop.

Start-up the overhead compressor(s) as PO10089 spillback closeure will diciate
the need.

Crude feed rate shouid be at this time around 100m B/D.

-
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VACUUM TOV. . 2 OJL FILL AND HEAT.UP

24.

25.

26.

27.

28.

30.

31.

32.

33.

Line-yp 650 product wash il into the discharge of 13-G-188B turbine anc girec.
the tlow to FO1068 as Top P/A through 13-E-23 cooler and back to Vacuum
Tower. Allow wash oil to overflow internal tower trays and cascaoe trough
the tower.

When wash oil filis LOY011 at Tray 7, drain all free water from Vacuum Mid
P/A pumps.

When 13-G-19A/B pumps are water free, line-up and start flow througn Mic

PI/A circurt. If pump starts to cavitate, shut it down until Tray 7 level is re-
established.

Continue draining free water from Vacuum heater pass control loops. pass
outiets, and all tower flow circuits.

When wash oil appears at Tray 5 (LO1013), line-up and start 13-G-21.
Circuiate flow through FO1076 and back to Tray 5. Make certain thay 4*
block valve at Atmospheric Tower is ciosed downsrtream of LO1013.

When an oil level is indicated by L01014/15 as Vacuum Tower bottoms ang
the drain lines from 13-G-22A/B are water free, line-up and begin circulaung
oil through the Vacuum Heater. {Stap the in-coming fiow of 850 wasn oil
when bottoms circulation is sausfied.)

Open a smail flow of atmospheric bottoms into the Vacuum Tower through the

bottoms quench line (FO1078). This should heavy up the bottoms and heip
stabilize temperature and flow through the heater.

Open 13-B-2 pass flow controllers (FO1047 thru SB) separately in manual
control. Make certain that each Pass shows a positive flow, and pressure at
the loop. -

Raise heater outiet temperature at 100°F per hour. Stabilize in 250-300°F
range fortwo hours 10 allow excess water 10 boil out. This period will also
heip establish good levels on upper 1ower ways tor pumparound circuiation.

Be careful not to flood the tower excessively during the wash oil fill. Once the
bottoms show indication, pinth back or completely stop the in-coming flow.
Maintain level indications whenever possible. {A 3* pumpout line off the
common discharge of 13-G-22A/B is available to remove the excess bottoms
level 10 CGO or slop).
Continue heat-up and total systems control of both Atmospheric and Vacuum
Sections. Color check Atmospheric product taps often and line-up storage
rundowns with Oil Movements as Soon as cuts are ready.

Marry the Atmospheric and Vacuum Sections when both towers are running
within 50°F of each other at S00-550°F on bottoms temperature. Secure bor’
tower levels within reliable control range. Target the Crude charge ata 110r
B/D prior 10 the mate.
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The bottom level controls for each tower, (LO1007) 1-D-1, {(LO1015) 13-D-10.
may act sluggish immediately foliowing the vaiving change. Make certain that
ali instrument changes are inserted at the console to correspond with the new

control scheme. Communication must be accurate and direct from unit
personnel 1o the control console at the time of the switzn.

34, Do not proceed to raise tower temperatures or unit rates further until the tower
matng is complete and good level control is established. Line out the unit a:
120m B/D.

35. When Unit s lined out with all operatng parameters normal, prepare line-up of

Hot Resid for Coker teed and 550 Hvy Kero for Coker purge oil.

NORMAL OPERATING PARAMETERS

The following are approximate operating conditions which will serve as a guide in lining
out the unit after the Atmospheric and Vacuumn Towers have been married.

CRUDE,_DESALTER, PREHEAT

Crude Flow (40-G-1) FO1001 30m 8/D
Desaiter Psig {40-G-2A/C) PO1001 155# PSIG
Desalter intet T01012 270°F
Stwnpped Sour H,0 FO1002 3.5m B/D
Stripped Sour H,0 FD1039 3m B/D
1-8-1A Charge Rate F01003 80m B/D
1-B-1B Charge Rate FO1004 90m B/D
Cooling H,0 Psig P01018 £5.60# PSIG

ATMOSPHERIC ~ >TION

Tower Top Psig PO1008 20# PSIG
Top Temperature T01057 30C°F
Top Reflux FO1031 20m 8/D
Transter Temperature T01055 680°F
1-B-1A/B Pass Temperature T01018-40 675-680°F
Bottoms Level LO1007 50-55*/,
Top P/A FO1032 60m 8/D
Mig P/A #01037 80m B8/D
Bim P/A FO1041 110m B/D
Tower Boot Steam - FD1045 . 30m
Condenser Qutlet TO10E1 165°F

Accumuiator Psig PO101Y 10-12# PSIG

I BEREEEEEEEE RN
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" VACUUM SECTION

Tower Top Psig PO1017 11mm Hyg
Top Relux Temperature TO1166 175°F
Transfer Temperature T01144 760°F
13-B-2 Pass Temperature T01118-135 775-780°F
Bottoms Level L01015. 50/,

Top P/IA FO1068 18m B/D
Mid P/A F01072 110m B8/D
Mid P/A Temp Return T01170 340°F

Brm Grid Wash FO1071 20m B/D
Btm Tower Psig P01020 20mm Hg
Bims Temperature TO1162 690°F

Res:d 1o Storage © F01080 10-15m B/D
Hot Resid to Coker - FO6061 20-22m B/D

EMERGENCY CONDITIONS/SITUATIONS

1. Flange ieaks.

2. Pump seals.w -~.,...._: ) h )

3. instrument prob];;ng ) _:

4. Vaive failure e r.__...'-’ . b

. Referothe followsnc?qorcenw Procedures in the UEI&P Manual.
(a) Stean:-f;;ure-‘—--r;;;:? 1.- -:_ .

- o
— v,‘-,~

{b} Elecmc faniure

- e ...-.~.'..'_.....

cesem o e em——
- et - -

{c)
{d)

“le) o
(f) Toxnc ;55 ralg‘:;‘:es-;am s, _wm:-:__,_:—- el

LR TT T A AT s
(9! TOC- 3000 Dnsmbuuva Comrol Fallure

i -— B NSRS
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J. CRITICAL OPERATING LIMITS

Pressure, levels, and temperatures.

e - ———— —— ———— — ——— e

STEPS TO CORRECT/AVOID |

DEVIATIONS

CONSEQUENCES
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High Desalter Pressure
(POI00N)

-t

. PSV’'s relieve to 1-D-1

1. Reduce Crude Rate ana
Temperature accordingly

High Desalter Temperature
(TO1012)

—

. Crude vaporization; suction
loss to Booster Pumos

2. Overpressure, PSV's relieve

1. Reduce Crude inlet Temper-
ature to 1-D-6 below 270°F

High Heater Pass Ouilet
Temperature 1-B-1/13-8-2

-

. Heater tube.coking

1. Stroke C/V manually

2. Increzse Flow with Control
Valve Bypass

3. Bias Pass Flows

4. Reduce Heater Firing

High Tower Pressure 1-D-1
{PC1008)

—

. PSV’s relieve 10 atmosphere

1. Reduce Boot Steam

2. Reduce Heater Transfer
Temperature (TO1055)

3. Reduce Crude Charge

High Bottoms Levei 1-D-1
{LO1007}

-t

2. Permits Lighter Feed into -

. Tower Flooding Closes
Bootr Steam C/V

Vacuum Tower

1. Reduce Crude Charge
2. Control LO1007 in Manual

.1 3. Switch to spare 1-G-12 if

FO1046 is cown or lost

Low Bottoms Level 1-D-1
(L0100

1. 1-G-12 cavitation; pump

damage

2. Low Flow t0 13-B-2 -

Interlock Shutdown

1. Reduce Boot Steam Rate

2. Reduce Heater Transfer
Temperature {TO10855)

3. Increase FO1077 (Recvcle)

High Tower Pressure 13-D-10
(PO1017)

. Ejector steam s iost
. PSV’s relieve 10 atmosphere

1
2
3. Seal Drum gas 1o flare
4

- Upper tray levels diminish as
Tower top overheats .—- -

1. Remove Stripping Steam

2. Reduce Crude Charge

J. Reduce 13-B-2 Temperatures

4. Maintain cooling from reflux
gircuits

Low Bonioms Level 13-D-10
{LO1018114)

R I

1. 13-G-22 cavitation; pump .7

damage - L
2. Loss of crude pre-heat  °
3. Hot Resid 1o Coker is lost

1. Remave Stipping Steam
2. Reduce 13-B-2 Temperatures

| 3. Increase tower quench

4. Reduce Vacuum (Hg mm)

Low Fuel Pressure
{Fuel gas)
(Fuel oil)

1. Fuei Gas Chopper closes: <=~ =

1. Reduce crude rate to 30m

interiock Shutdown . =:-u~ewl.2.Stsam Purge Heater boxes

T

2. Fuel Oil Chopper cioses: -~ 7} 3. Isolate gas burners, Reser

may overioad gas firing - wam

3. LO1007 - High Level

-Chopper, Re-ight
4. lsotate oil burners, Reset

Chaopper, Re-light

Loss of Compressorts)
(1-G-1A/B)

1. PO1011 opens to flare ~ -~
2. PSV’s rejieve if P01011 does

not open (manuai set cisd?} --

-1. Reduce Unit Charge
2. Verity interiock system.

B R-EE-EEEEREREEEERERENR.
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Loss of Cruge Flow 1. Hign Heater Pass outiet 1. Check for Flame out: Manua:
temperatures set TRC valves ang Reset
2. Possible coking of tubes 2. Inject steam in heater tubes
@ 800°F 3. Unmarry Atmospneric and
3. Overheating crude exchangers Vacuum towers
4. Eventual loss of reouced .| 4. Reduce 13-8-2 firing
crude to Vacuum Tower 5. Stop H,0 and all chemical

injection streams
6. Stop product draws: reduce
reflux circuit flows

Loss of Coolant System 1. Exchanger overneating 1. Reduce unit rates.
{Equipment Leak) 2. Exchanger plugging 2. Bypass exchangers to0
3. External leakage to OWS will prevent overheating and
upset the WWT svstem damage to tubes
4. Environmental Incident 3. Allow enough flow through
exchangers 10 avoid plugging
4. Isolate equipment if externai
leakage is not preventable
Loss of Cooling Water 1. Compressed gas and 1. Reduce Crude Charge

Condensing systems overheat | 2. Reduce Heater Temperatures
2. Compressor(s) shutgown; gas | 3. Reduce 150# Ejector Sieam
is tlared
3. Possible Unit Shutdown

—e— e e Iy

K. SAFETY SYSTEMS AND 'l.'HEIﬂ FUNCTIONS .
1. Unit Pr"essure Satety Vaives
PSV # Size Relie! PSIG
1-D-6 Desatter PSV-01015 6" x 10" set @ 203#
1-D-6 De_:satter. '+ 01016 8" x 10" set @ 16B.5#
_1-B-1A 150# Steam 01019 4° x 6° set @ 1754
1-B-1B 150# Steam 01022 4" x 6° set @ 175#
1-D-1 Tower 01030 8" x 10" set @ 32.5#
1-D-1 Tower | 01 03.1 : 8° x 10° se1 @ 32.5#
1-D-1 Tower 01032 - 8" x 10° set @ 32.54
1-D-1 Tower 01033.. g8° x 10" set @ 32.5¢#
1-D-1 Tower 01034 8* x 10° -set @ 32.5¢
1-D-1 Tower 01035 8" x10"  set® 3¢

1.D-1 Tower 01036 8" x 10" set @ 31#
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1.D-1 Tower 01037 et e set ® 32.5¢
1-D0-7 Accumulater 01044 4" x 6" set @ 23#
1-D-7 Accumuiator 01045 4" x §° set @ 23#
1-E-21 Outlet 01078 8" x 10" set @ 25¢#
1-E-21 Outlet 01079 8" x 10 set @ 25¢
13-D-10 Tower 13056 4" x 6° set @ 26+#
13-D-10 Tower - 13057 4" x 6" set @ 25#
13-D-11 Seal Drum 13059 6" x 8° set @ 254
13-D-10 Seal Drum 13060 6" x 8" set @ 26#
13-D-10 13080 6" x 8" set @ 26#
13-D-23 13084 1", x2° set @ 15#
13-D-12 13064 4" x 67 set @ B5#

Unit HIC (depressuring) valves.
a. PO1011
b. P13548

interiock systems.

o= . e
YT e

Low Crude Flow 10 1-B-1A/B Heaters; TRC's - Minimum Fire

Low Feed Flow to 13-B-2 Heater; TRC's - Minimym Fire

Low Fuei Gas Pressure to 1-B-1A/B; Interiock Shutdown

Low Fuel Gas Pressure to 13-8-2; interiock Shutdown

Low Lube Qil Pressure to 1-G-1A/B; Compressor Shutdown
Hi KO Drum Level (1-D-8); Compressor Shutdown
Low Discharge Pressure; Spare Pump Acceleration

T -
- T —ia R .=

(1 1.G4B Reflux Turbine

12) 13-G-18A Top P/A Turbine

High Tower Btms Level; Closes Stripping Steam C/V
H;gh Current on 1-D-6; Shyts down Transformer Power .

FEEFTEERNS

J
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ENVIRONMENTAL, SAFETY AND HEALTH CONSIDERATIONS

Environmental Practices

The successful operation of the entire Refinery will be dependent upon
the environmental control practices in the refinery. It is vital that all empiovees
wOrk as a team 10 achieve goud environmental control within the refinery. Qur
ability 1o comply with both air, noise, and water criteria and objectionaote
odors will be reflected in large part by the housekeeping practices of the
refinery. It is important that all refinery employees be aware of bad
housekeeping situations which will contribute to either air or water polivuon.

a. Warer

Listed on the following page are situations which may be both 3
housekeeping and an environmental prablem tor water treating ptfiveny
streams:

{1 Large unit area oil spills which are not promptly cleaned up in
an efficient manner.

(3} Fuel oil from 1-B-1A/B Atmospheric Heaters.
b) Open vent or drain valve on hydrocarbon lines.
(c) Leaking flanges of hydrocarbon exchangers,

{d) Hydrocarbon line ruptures.

12) Haphazard draining of chemucals 10 oily water sewer system.
(a) Leaking seals‘; ;;k;:;g glands of chemical injection
pumps.
ii:! Cleaning chemical injection pumps and piping for repairs.
{3-1 ~D_mining iarge qx._ua:_'itjt_ig; of_ hydrocarbons to oily water sewers.

B ]

{a) -:Lline cleanng and.draing for repairs, or for turnaround

periods.
{b) ‘ Leaking n;cha::zical seals on pumps.
e Cleanng pt;m;;s for repairs, blind installation.
{4) : Brammg of suiﬁde-;;mmm:ted water to oily water sewers,

. ~o‘--r'

(al Sour water ﬁ'om Accumuiamrs 1-D-7, 1-D-8, ang
13-D-11. Normaily all potential oily water sewer
contaminant vesseis have blinds installed 1o the oily
water sewer at drain points to eliminate the possibility
of accidenmtal draining.
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Disposal of solids to oily water sewers.

ta) Siudge and scale depaosits from vessels and lines guring
turnaround.

A standard operating procedure will be 1o inform the utlities
section and water effluent treating section gquicklv when anv ¢f
the previously listed contaminants are accidently spillea 10 oily
water sewer system.

Emplovees should be alert to their role in environmental control.
For exampie, they should know of the conseguences wnen
treating facilities are overloaded or large quanuties of
contaminants are dumped into sewers. Biological systems
adapr reasonably well to some variability in waste water
characteristics. However, the bacteria and micro-organisms in
our activated sludge process can be destroyed. or their
efficiency reduced. by sudden, sharp changes in environmenztal
conditions. Problems with microbial activity can be caused by:

{a) Sudden temperature rise. Optimum range is 65° F.
min., 100°* maximum.

(b) Suifides in concentrations greater than 10 mg/l.
{c) Phenolics in concentrations greater than 50 mg/!.
(g) Low pH caused by acid contamination or high pH from

caustic contamination. Optimum pH range for
biological activity is 6.5-8.5.

b. Air Criteria_and Monitoring

n

(2} -

(i}

During normal day to day operation of the Crude Unn. the
possibility of exhausung sulfur dioxide (SO,) from either Air
Preheater, Heater (1-B-1A/B or 13-B-2) stacks is always
present.

(a) 1-B-1A/B will often be base foaded with fuel oil firing.

()} Incompiete combustion of the fuels or poor efficiency
of the heaters can cause stack emissions.

{c) Operation of heater soot blowers will cause some
. particulate emissions.

td) Lighting off and removing fue! oil burners may resuit in
some smoke emissions.

Fuet gas is continuaily monitored to analyze for H,S. Any H,S
ievel exceeding .015 vol% in the fuel gas must be reported per
the New Source Performance Standargds.

_To eliminate or lessen the possibilities of heater stack
emissions without controls, 3nalyzers have been provided at
each heater to give notice of some abnormal condition.

————

omiitg. e
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(4} During heater steam, air decoking operations. special care mus:
be taken to prevent excess air and noise pollution.

{a) A decoking drum and water Quench system has pee..
provided ©
minimize these emissions.

Noise

Noise exposure limits have been set by the Walsh-Healy Act ang are
presently under the jurisdiction ¢f the U.S. Department of Labcr. The
limits are generally defined in decibels. The decibel is a unit usec 10
measure sound intensity. On the decibel scale, zero decibel is the
threshoid of hearing and 120 decibels is the threshoid of pan.
Instruments commonily used for sound measurement are sound level
meters and octave band analyzers. A passenger car at 30 MPH emits
a noise level of 60 to 78 decibels and rises to 72-80 decibels at 70
miles per hour. Our refinery site prior to construction ranged from
38-54 decibels with most of the noise emanating from traffic on 1-55.
Refinery equipment has been selected so that sound pressure levels will
meet limits 3t worker exposure iocations. Auxiliary noise reduction
devices have been specified where needed. Periodic noise surveys will
be made in all refinery areas..
(1} A normal source of noise in day 10 day operation will be from
‘heaters bumner air intake even though some muffling designs
have been incorporated in the heater construction.

R T

~:12) -1 *The motors and fans rotating on the overhead cooler fans wu,
- -~ produce a certain amount of noise because of their rotation and

height.-

(3} Each puece ot equuomem has been measured for noise emission
and noted on conspicuously posted signs that wiil advise of the
noise emission levels. These signs also advise personnet of ear
protection required in the work area.

"t -

ia), All emnioyees wuil be issued ear covers or plug insents

..—M-
S -nmw-,--- qv-z‘- ‘?'T-

Qdor ToomIIT A L e
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(- There is presently no definitive reguiation on odor. Nevertne-
less, we must be diligent in minimizing release of objectionabie
---odors..to the atmosphere in the refinery. It is a form of
: *-pouuuon.tnat is readily detectable and of considerable concern

- =220 the general oubhc. Lo ST

st TYe "- lm-Mo—J ettt - - - ¢

"~ =% 'mar™*There should be no odor emission from any normal
operating eaquipment within the Crude Unit. Only
"' ~ = - during an abnormai operation condition would there be

- L = —h-—aug-particular odor emission.
(b} - During unit shutdowns, hydrocarbon freeing Of

- steaming out of vesseis and lines will be a possibilit
. anunusual odor or smell,

e pyem. i . mmeeyes
LTRSS L TR
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{ci A strong odor present during norrmal operation. gay o
day. would be certain indication of machinery or
equipment failures: leaking fianges. vaive packing.
mechanical seals of pumps or line rupiures.

Fire Equipment

The Crude Unit is equipped with dry chemical portabie hanag
extinguishers, along with (2) 350# wheeled units. Line hose reels anc
fixed stationary monitors are also provided. A fixed fire water sprav
system is manifolded from the unit B/L interconnecting pipeway 1o
provide water blanketing of ail unit product and hot oil pumps. Satfety
showers and fire blankets are also available in the unit. Instructions for
care and use of this system is comsined in the Refinery
Emergency Response Manual. Every Technician should become famiiiar
with the location and use of this equipment.

§elf~cgﬁtained Breathing Apparsws

Seif-contained breathing apparatus is available on or near the Unit.
Refer to the .- :Refinery Emergency Response Manul for instructions
for the use of this apparatus. ’

Refer to the following facility inventory report to obtain MSDB TRN numbers
and MSDBs through CD-MACSIN. In order to ger safe handiing and heann
informauon on chemicals used-in the Crude.
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D-4 Operating Procedures - Crude Unit (Emergency Procedures)

The foliowing is an emergency operating procedure used for a crude unit, generally found
in a petroleumn refinery. The procedure outlines the necessary steps to be taken during
emergency situations such as; power loss, steam outage, plant air failure, instrument air
fallure or heater tube rupture.
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X. EMERGENCY PROCEDURES

An operator's best preparation for an emergency is a thorough knowledg. of the
equipment and normol shutdowr: procedures, The operator in charge is expected to

use his own judcment in each situation. Thoroug‘h knowledge allows safe methods

to be improvised to handle emergencies. Good prectice is to follow normal shutdown

procedures as soon as safely possible.

Every type emergericy that could occur cannot be covered or anticizated. Some

opercting conditions which require emergency action are mentioned in this section.

A. Power Interrustion:  Loss

An Aytometiz Reaczeleration Progrom has been designed to outomatically resicrt
selected eleziric moters when pawer is restored within five (5) seconds after o
power failure., When power feilure is ionger than five (5) seconds all electric

driven equizment on the reaccelerction schedule must be monualiy restarted,

A list of motors restarted and the tirae (in seconds) that they are restorred felicwing

o power loss of less than five (5) seconc: fcllows ¢

l£~ 10 Secends Units Storted
1-G2B Crude Boosrer Sump )
13-G12A &8 Vacuum Mid. P/A and Product 1

2.0 25 Seconds
1-G5 Atmospheric Top P/A 1
1-G6A Atmospheric Mid. P/A |
1-G&8 Sgare for 1-GS and 1-G6A 1
1-G7 Atmospheric Bottom P/A 1

B OB W T W e oy g ™ G PR PR ew v W o ow W
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4.0

25 Seconds. Units Storted

1-G13 A&B Compressor Suction K.O. Drum 1
13-G24 A&B Coolant Pumps (Methanol) B
13-E24 A,D,E,H Coolant Cooler Fans 4
13-E 238 Vacuum Top P/A Cooler Fan ' 1
1-E 21,A,E,I,M,Q, |

D,H,LP,T Atmospheric Overhead Condenser Fans 10

40 Seconds

1-G4A Straight Run Gasoline
1=G14 A&B Light Gasoline
1-G8 450 E.P. Product
1-G%A 5350 E.P. Product
1-G98 Spare for 1-G8 and 1-G%A
1-:z15 Sour Water Frum 1=07
1-G10A 650 E.P. Gas Oil Product
1-G11 Atmos. Heavy Gas Oil Product
1=-G108B Spare for 1=G10A end 1=G11
13-G23 A&B Ejector Condersate
13-G 20 Vacuum Bottom P/A
1-E 228 650 E, P. Gas Oil Cooler

Acceleration is completed generally 6 to 15 seconds after starting times

shown,

Auto Stert

Motors that are sterted by a (Instrument Interlock) FSL, PSL, LSH, etc. will
automatically restart 10 seconds after nower restoration when switch is set in

* the cutomatiz position,
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All electric driven equipment must be checked when power is restored within
five (5) seconds ofter a power failure to cscertoin reccceleration is complere
and to restart monually that equipment not on the automatic restart list. Unit
conditions, temperatures, levels, flows,'efc., must be checked closely and

returned to normal operation,

Atmospheric and vacuum tower top temperature control is protected by stecm driven
spare pumps. Atmospneric tower overhead Reflux Pump, 1-G3, is spared by o
steam turbine driven pump 1-G4B, that will start on low discharge pressure of
1-G3. Vacuum tower top reflux pump 13-G18A is spared by o steam turbine

driven pump 13-GB8B, that will start on low discharge pressure of 13-G 18A.

Action will depend on the duration of the power failure, steps should be taken to

throuah = all nraduct Tines to sloo, énd bring in wash oil

siewn WToUGH Chan
from off sites, to 'wesh out heavy oil systems and precare for unit restart, Unit

pressures must be monitored closely and vented os needed. Cooling water pumos

include one turbine drive so cooling water willbe ovailoble ot reduced rates.

5.0 Desclter Transformer

The Crude Desclter transformers will fall out on voltage drop. They must be
re-energized when power is restored. If the desclter water pumps (18-G-9 &
13~G -23) were started some time chead of the transformers, some water corryover

in.crude could occur,

1
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Steam Qutoge: Loss

There are three (3) separate steam systems in the Crude Unit crea, a list of

their pressures and normal uscge is listed below:

1.0 600 PSIG System

1.1 Soot Blowers on otmospneric hecters, 1-B1 A&B

1.2 Soot! Blowers on vacuum heacter 13-32




2.0

2.3

2.2

204
2.3

2.6

2 .7

2.8

3.0

3.1

" ABDO00102849 T
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150 PSIG System:

To atmospheric heaters 1-B1 A&B for superheating then for stripping

steam to towers:

a. Atmospheric Tower 1=D1

b. 430 E,P, Stripper 1-D2

c. 520 E.P, Stripper 1-D3

d. 650 E.P, Stripper 1=D4

e. Atmospheric Heavy Gas Qil Stripper 1-D35

f.  Vacuum Tower 13=D 10 .

g. Purge Steam to Desalter Reiief Vaives

Vacuum T;wer Ejectors = 13-G 25 A&B and 13-G 27 A&B.

Y1 ebcea
HISwICIY

Atomizing steam for Ol durness 1 1-81 A28 amd 13~R7

Stesm out connections to Heaters I-8! A&B and 13-82

Snuffing steam to firebox and header box of Heaters 1-3 | A&B ond 13-22,

Snuffing steem to all Relief Volves from Atmospheric Tower 1-D1 and

Vaeuum Tower 13=D10.

Supply Steam ta:

a. S.R. Gasoline and Atmospnere Top Reflux Turpine Driven Spare

Pump 1=-G 4B.

b. Vacuum Tower Top Reflux and Product Turbine Driven Spare Pump

13-G 188B.

For steam air decoking cll Heaters,

40 PSIG System:

To fuel gos plote heaters.

l
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3.2  For ctomizing steam fo waste gos burners in Heaters 1=B1 A&B.

3.3 For heating coil of Vecuum Tower Top Pump Around Cooler 13- 23,
3.4  For vaporizer in ammonic system at Storage Drum 1-D 13,

3.5 . To heating coils in Caustic Tank 1=F5, and other enclosures.

3.6 Toall Utility Stations. |

3.7  As Quench Steam to Resid Pumps 13-G 22 A&B.

4.0  Steam Shortage

In the event of ¢ steam shortage it will become necessery to conserve oll
possible steam ot each pressure level. Steps to be taken should include:
4.1 No Soot Blowing of Heaters.
4,2  Ascertain thot Steom Turpine Driven Pumps are shut down and electric
grives are in service.
4.3  Reduce stripping steam to all Towers to the very minimum. This can be
determined by checking that product streams continue to meet specifications.
4.4  Check that all snuffing steam lines are blocked off,
4.5  Shut down all fuel oil burners in heaters that the Fuel Gas System
pressure will sllow,
4.6  Check that all Utility Stations are blocked in.
If steam shortcge is for an extended time, or further conservation is
, necessary, crude charge rate should be reduced, This will permit o
further reduction in all stripping steom and steam to vacuum ejectors,

may be reduced ag vacuum fower temperctures and pressures will pemit,
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5.0 Complete Steam Loss

If a complete steom loss occurs in the 600 PSIG System, there is no
immedicte action required on the crude unit, except no soot blowing.
If o complete steam loss occurs in the 150 PSIG System the Crude Unit
will need to be circulated down,

5.0.1 Reduce Crude Charge Raotes, as required.

5.0.2 Change all proc’uc‘f linls to the Recirculation Line.

5.0.3 Reduce all heatar fires to torches.

5.0.4 Shut off all oil burners,

5.0.5 Shut down reflux end product pumps es levels are pumped out.

5.0.6 Circulate atmospheric and vacuum heaters to start up lines, to ceol down,

5,0,7 Charge wash oii 10 the unit und wusti vt &f! hezvy il 2irzuite in nrancration
for restart.

5.0.8 Cleose all stripping steam steam vclve.s..

5.1 If o complete steam loss occurs in the 40 PSIG system.

5.1.1 Shut down all waste gas burners and divert waste gas to the flere,
3.1.2 Shut down the ammonic system.
£.1.3 Check fuel gos burners for any pessible liquid,

Neo further immediate action is required ot tnis time.

Plant Air Failure

Under normal crude unit operation, o complete plant air failure will require only o
check, fo ascertain that all air outlets on utility staticns are closed. |f air filure
should occur during o heater decoking operation, then air valves must be closed cnd

steam flow adjusted to hold preseribed tube-pressure.
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Instrument Air Failure

1.0
1.1

1.2
1.3

1.4

2.0
2.1
2.2
2.3
2.4

2.5

Crude Heater and Preheat Section

‘Crude charge control valves and crude heater pass control valves

foil oper.

Water to and from the desalter regulators fail closed.

Fuel chopper valves to the curde heater fuel regulators foil closed.

Initial action should include the foilowing steps:

a. Cut crude charge rate using handvalves upstream of exchangers
1-E1 A&R - leave enough to cool heaters. Adjust heater passes
by handvaives to assure flov- throuch each pass.

b. Steam hearer to the crude tower. These heaters have a single stecm
line fo inel 1epective charze lines,

c. Vent superhecter steam coils of hecters 1=-B] A&B to the atmosphere
with hanc valves loccted on eoch superheater coil outlet.

Crude hecters ore not equicped with blowdown systems, but relieve

anc are steamec out to the tower.,

Atmospheric Tower

All stripper draw regulaters faii closed.

All steam to strippers and ATM tower fail closed,

All product to storage reguletors fail closed,

All pump cround reflux and overnead reflux regulaters fail open.
Accumulator off=gas through PRC on compressor discharge foils open.

PIC =11 to the flare header fails closed.

Reduced Crude heater passes fail open,
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E. Fuei loss, Ges - Qil

1.0 General

The Crude Unit Atmospheric Hecta'rs 1~81 A & B ond \’ccu.um Hecter 13-82 are
fired by o combination type fuel system. These two systems one (1) oil and one
(1) ges, moy be fired seperately or in combination. A boord mounted hand switen,
(HIC) is provided to change heater outlet temperature control to fuel gaos or fuel
oil firing, and provide the following operatiens:

1.1 Hecter outiet temperature ;ontrol by TRC and Gos Fuel only.

1.2 Hecter outlet temperature control by TRé-FlC cascade on Qil Fuel .only.

1.3 Heater outler temperature control by TRC and Gas firing, base looded with oil on

hand control set from FIC,

1.4 Hecter outiet temperature control by TRC~FIC casecade oil firing, with gas on

hand centroi 1o egen gus g valve.

2.0 Comelete Fuel Qil Failure

In the event of o complete fuel oil failure, actions required for above opercting
conditions are:

2.1 No action required, main fuel oil supply vaives will ciose on low pressure.

2.2 Change boord mounted hand switeh to gas firing position, -= heater outlet
temperature control by TRC. Light additional gos bumers gs required, close oil
firing contro! volves monually from FIC's, close fuel oil valve to each individual
burner, steam through eoch bumer until clear of oil ond close steam vc!ve;.

2.3 Close oil firing control valves manuaily frem FIC's,, ;lose fuel oil valve to esch
individual burner, steam through each burner until clear of oil, close steem

.valve, ond light additional ges bumers as needed,

-
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3.0

3.1

-—J-—-—-——““‘-

3.4

2.4 Change boord mounted hand switch to ges firing position, == heater outlet

temperature control by TRC, light gas bumers os needed, close oi! firing

control velves menuolly from FIC's, close fuel oil vaive to each incividuc!

burner, steam through ecch burner until cleer of oil, ond close stecm veive.

.

Complete Fuel Gas Faoilure

in the event of o complete fuel ges feilure, actions required for the above
opercting conditions are:

Chenge board mounted hand switch to oil firing position, hecter outlet temzercrure
control by TRC-FIC cascode. Light oil bumers as required, close fuel ges vaive
to each incdividual burner.

No action requirec;, main fuei ges supply valves will close cn low pressure.
Chenge bocrd mounted hond switch to oil firing position. Hecter outlet

ot )

temperature control by TRC-FIC coscode. Light edcitioncl oii burners os rezuired,
and close fuel gas velve to ecch indivicual bumer,

Light cdditional oil burners cs needec, and close fuei ges velve to each individual

burner.

The center section (Fire Box #2) of the vocuum heater 13-32 is not provided with fuei o

burners. In the event of o compiete fuel ges failure, with 100% fuel oil firing.

Individue! pass outiet temperatures must be checked closeiy, and flows adjustec to

prevent overhecting in individual coils.
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Heater Tube Ruoture

1.0

2.0

3.0

Generol

in the event of & heater tube rupture, action taken will depend on the
size and location of the failure and the heater invelved. As there are no
block valves or check valves between the heaters and the towers, this
influences handling of emergenéies.

The general procedure is to put snuffing steom in the fire box, block out
the heater feed, steam through the tubes to the tower and block out ol!
fuel systems.

These heaters have a single steam line to their respective charge lines and
each pass must be steamed separctely.

Crude Heaters 1-81 A & B

Follow General procedure given above and then continue with normu!
shut down procedure, Leave steam to the tower and strippers to prevent
vapors from flowing bock to the heater. Bypass pump out.

Reduced Crude Hecter 13-32

Follow Generol procedure given absve and then bypass reduced crude to
resid, crude exchongers 13-E10A, B, C & D. Reduce vocuum dy shutting
down one ejectsr in each set of jets (3).

Increase steam to the tower os needed to break the vacuum. Vecuum is
reduced to prevent pulling air into the tower. All ejectors should be
shut down and steam left in the tower when steam is cut out of heater
tubes. Pump out the entire vacuum side and gas oil wash the vacuum side

as soon as possible.
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Loss of Cooling Water

A failure of the cooling water system will czuse the following e<:1‘uiprnen*l> to
heat to excessive temperatures,

1. Overhead Aczumulator Vapor Condensors 1-£ 13 A & B.

2. Compressor Discharge Coolers 1= 14 A&B,

3. Compressor Circulating Coolant Cooler 1-E 26

4, Compressor Lub. Oil Coolers 1-E 25 A&B

S. Ejector st stcge Intercondensers 13-E 18 A & B
é. Ejector 2nd stzge Intercondensers 12-E 19 A & B
7. Ejector 3rd stoge Aftercondensers 13-E 20 A & B

If o cooling water failure occurs proceed as follows:

1. Reduce crude charge rate for unit shut down,

2. Shut down cll heater fires.

3. Shut down overhead gas compressors, cllow excess pressure to flcre,
4, Change run down lines fo circulating line,

= Shut cown all ejectors.

é. Stop waste gss. flow to atmospheric heaters, vent to the flcre.

7. Proceed with unit shut down.

8. When cocling water flow returns to normal, restart unit,

C ——
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Loss of Comoressor; Single or Both

Under normal conditions the Overhecpi Gas Compressor's, 1=G1 A & B,

handle the Crude Unit Overhead Gas production. Uncondensed off=gas from the
Atmospheric Overhead Accumulator 1=D7 flows to the Compressor Knock Out
Drum 1=D8 through Condensers 1=£ 13A & B.' PRC=9 in the Compressor
Discharge Line, controls the Crude Tower pressure and maintains the pressure

at approximately 10 PSIG in the Accumulator.

in the event of co.'npres;or shut down, gas make cbeve that which can be handled

by a single Compressor will be diverted to the flare by PIC-11 on the
Accumuleter, Unit feed rates will have to be adjusted to match the gas handling
copacity of one ccmpfessor. If a shut down of both compressors occurs, unit feed
rates must be reduced to the flare sﬁtm gos handling copocity. Normal gas
flow to the compressors is 3398 MSCFD for the sweet block. Compressor i=G 1

A & B design capacity is 2020MSCFD/Unit (Sweet Block).

Loss of Feed

if o total crude unit feed loss occurs action must be taken to prevent excessive

tempercture build up in equipment.

1. Notity the Oil Movements Control Room technicien.,

2. Stop all water, acid, ete., injection streams to the crude and dasalter,
3. Cut out all heater fires, open stack and air dompers.

4, Place all heater's on circulation for ooling.

5. Stop all product draws and circulating reflux circuits to prevent over-

heating crude exchangers.

6. Chonge cli product run down lines to the slop header,

7. Toke cll necessary oction to prevent excassive prassures, tempercfures and feve

When feed is ovoilable restart the unit.
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Exchanger Leaks

Exchanger leaks will fall into two categories, external or internal, Operation of

exchangers ot pressure, temperatures or flow rates not in accord with desicn

conditions may cause leaks in tubes and internal or external gaskets.

1.0

1.1
1.2
1.3
1.4

1.5

External Gasket leaks can be detected by a visual inspection of the
following points:

Channel Section Gasket.

Chennel Cover Plate Gasket

Shell Side inlet and Qutlet Nozzle Gaskets.

Bell Heod Gasket

Tube Side Inlet and Qutiet Nozzle Gaskets

In the event of a minor leak at any of the above locations, the first action taken

should be to have all bolfs checked for proper tightness, at operating temperctures.

If leok cennot be stezped by this operction, then exchanger must be bypassed and

removed from service for repair.

2.0

When a lesk develops in an exchonger tube or internal gasket contemirction
will occur. The higher pressure stream will flow into the lower pressure
stream in proportion to the pressure difference of the two streams and the
size of the leak. When o leak of this nature is detected the efcchanger

must be removed from service and repaired.
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Desalter Qut of Service

If it becomes necessery to remove the Desclier from service under norn.cl

Crude Unit operctions, bypass lines are provided.

Steps to be taken include:

1. PIC-01 Desalter pressure control to crude charge system must be on

manwal control,

2. All chemical, water, etc., injection to crude feed and Desalter must
be stopped.

3. Shut down Deszlter electricz! system,

4, Bypcss Desalter charge to Hester charge pumps 1-G2 A, B, & C, ond

biock in Desalter,

5. Block out Desalter inlet and outlet lines,

. Check and cdjust preheat train temperatures and pressures, for normai
operctions, |

7. Pump out the Desalter via the pumzout line provided to the suction of

Crude Bosster Pump 1-G2C,

Loss of Methano! Cosient System

A circulated Coolant System is used for czoling Combined Gas Qif Coolers
13-E 17 A thru D and Vecuum Mid. Pumpcround Cooler 13- 16, The heot
cbsorbing liquid in this coolant system is water plus:methanol. The coolant is
circulated trom the Coolant Surge Drum 13-D )2, through oir coolers 13-£25
for hect removal, before returning to product coolers 13-E17 and 13-£16 .
The system is circuloted with pumps 13=-G 24A and spare is 13-G 24B, The

surge drum liquid level is maintained by the addition of boiler feed water and

methanol as required.
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A failure of the circulating coolant system will cause the following equipment

to heat to excessive temperotures:

1. Combined gas oil Coolers 13-E 17 A, B, Cand D.

2. Vacuum Mid. Pumparound Cooler 13-E 16.

In the event of @ complete loss of the circulating cooling system the hot stresm
side (shell side) of coolers 13=E 17 A thru D and 13-E 16, must be bypassed to
prevent overheating of the tube side. Allow enough flow through the coolers

to prevent plugging, without overheating.

The combined Gas Oil Stream will be too high in tempeature (atout 350°F) for FCC

feed storcge, ond must be combined with resid fo storage stream at battery

limits.

- e

he ability to pump the combined ges cil and resid streams to storage may be o

limiting factor, so thet crude charge rates will need to be reduced to meet

conditions,
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M. TO REMOVE A HEAVY OIL PUMP FROM SERVICE

Pumps in Heavy Qil Service are provided with o Wash Oil Line to flush the pump,
suction ond discharge lines, when the pump is removed from service. The Wesh Cil is
550 E.P. product, from down stream of exchangers 1~E2, to down stream of each indi~

vidual pump suction valve.

To remove pumps from service and flush with Wash Oil the following steps should be

token.

1.0 Atmospneric Tower Bottom Pumps 1=G 12 A&B

1.1 Slowly close the discharge valve and stop the pump to be removed from service.

Ascertain that the spore pump is in service and ot normal operating conditions.
1.2 Close the Suction Valve of the pump removed from service.

1.3 Check that block valve in wash oil line downstream of exchangers 1-E2 is open.

Slowly open block valve in wash oil line to downstream of pump suction valve.

1.4 Restert the pump and slowly open the dischaige velve enough to estedlish a flew

as indicaoted by pump discharge pressure.

1.5 Only run pump long enougn to displace Meavy Cil from the pump, suction and
discherge lines. This is to be determined by a visual check of pump vent or

v

drain line.

1.6 When pump and lines are clear, close discharge valve, stop the pump, close

block valve in wash oil line, open pump drains and vents.

R
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1.7

2.0

2.1
2.2

2.3

2.4

2.5

2.6

2.7

2.8

AJ¥D00102862

Check that block valves are open on the hot flow bypass line, if one is provided.

Vacuum Tower Recycle Pump 13-G21

This pump has no spare so operating conditions must be checked and adjusted

when it is removed from service.
Slowly close FIC~13076 and the associated block valves.
Slowly close pump discharge valve, then stop the pump.

Close pump suction valve, check that block valves are closed on the hot flow

bypass line.

Check that block valve is cpen in the wash oil line downstream of exchangers

1-2. Siowiy open biock vaive in wosh oil line downstream of pump tustion valve.

@ S e e =

Restart the pump and slowly open the discharge valve enough to esteblish ¢ flow

cs indicated by the pump discharge pressure.

Run the pump long encugh to displace the heavy oil from pump, suction and

discharge lines. This is to be determined by a visual check of the pump drain

line.

When pump and lines are flushed clear, close discharge valve, stop the pump,

close blozk valve in wash oil line, open pump drain ling.

Close LICV=13013 ond associated block valves.




3.0

3.1

3.3

3.8

ABDO00102863

Vacuum Tower Bottom Pumps 13-G 22 A&SB

When these pumps and lines are flushed, 550 E.P. product must not be allowed

. . 0.
to enter the resid run down line, due to resid storoge tank temperatures of + 4CO0°F.

Slowly close the pump discharge valve and stop the pump to be removed from
service. Ascertain that the spare pump is in service and at normal cperating

conditions,

Close the pump suction valve.

Check that block valve in Wash Cil Line downstream of exchangers 1-EZ is open.

. Close block valve in seal oil line upstreem of PCV.

Close block vzive in 40 psig stecm quench line.
Cpen block valve in wash oil line downstreem of pump suction valve.
Open block valve in vent line from pump casing to the Vacuum Tower 13-D10.,

When pumg, suction end discharge lines have been displaced with S50 E.P.
product into the Vacuum Tower, close block valves in the vent line end wesh

oil line. Cpen pump drain.
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D-5 Operating Procedures - Chemical Transfer Process

The following is an example of an operating procedure for a chemical transfer process.
it outlines the steps required to safely unload a tank truck containing methyl chioride,
including the review of the appropriate MSDS and the proper personal protective

equipment to be worn.

37
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STANDARD OPERATING PROCEDURE SOP #92-101
UNLOADING A TANK TRUCK OF METHYL CHLORIDE REVISION C: 12/27/93

PROCEDURAL SUMMARY - UNLOADING A TANK TRUCK OF METHYL CHLORIDE

READ MSDS FOR METHYL CHLORIDE

WEAR PROPER PERSONAL PROTECTIVE EQUIPMENT

CHECK METHYL CHLORIDE LEVEL IN ST-8

CALCULATE FINAL LEVEL IN ST-9

PLACE TRAILER AND CH.OCK WHEELS, ATTACH GROUNDING CABLE
CONNECT METHYL CHLORIDE UNLOADING LINE TO TRAILER HOSES
DURING UNLOADING, WATCH FOR LEAKS AND MONITOR ST-8 LEVEL

WHEN UNLOADING 1S COMPLETE, PERFORM POST-UNLOADING TASKS
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STANDARD OPERATING PROCEDURE SOP #92-101
UNLOADING A TANK TRUCK OF METHYL CHLORIDE REVISION C: 12/27/93

PROCEDURE AUUTHORIZATIONS

PLANT MANAGER DATE

(]

OPERATIONS MANAGER DATE

SAFETY AND HEALTH SUPERVISOR DATE

39
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STANDARD OPERATING PROCEDURE SOP #92-101
UNLOADING A TANK TRUCK OF METHYL CHLORIDE REVISION C: 12/27/93
L

TIT
g

AL

PROCEDURE ACTION NOTES

40
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STANDARD OPERATING PROCEDURE
UNLOADING A TANK TRUCK OF METHYL CHLORIDE

SOP #92-101
REVISION C: 12/27/93

UNLOADING A TANK
TRUCK OF METHYL
CHLORIDE

READ THE MSDS FOR METHYL
CHLORIDE LOCATED IN THE
HAZARDOUS MATERIALS
NOTEBOOK

WEAR HARD HAT, RUBBER
GLOVES, AND FACE SHIELD
WHILE UNLOADING METHYL
CHLORIDE

CHECK THE METHYL CHLORIDE
LEVEL IN STORAGE TANK ST-9
USING THE LEVEL GAUGE
LOCATED ADJACENT TO THE
STORAGE TANK

REVIEW THE PAPERWORK FOR
THE METHYL CHLORIDE
SHIPMENT AND CONSULT WITH
THE PRODUCTION
SUPERVISOR TO CALCULATE
THE FINAL LEVEL IN STORAGE
TANK ST-9

1.1

1.2

21

3.1

4.1

YOU MUST UNDERSTAND THE
NATURE AND HAZARDS OF
METHYL CHLORIDE BEFORE
STARTING TO HANDLE THIS
FLAMMABLE GAS

CAUTION: METHYL CHLORIDE IS
SHIPPED AS A LIQUIFIED
COMPRESSED GAS AND IS
HIGHLY FLAMMABLE. KEEP
SPARKS AND HOT EQUIPMENT
AWAY FROM THE AREA WHILE
UNLOADING METHYL CHLORIDE

CONTACT WITH METHYL
CHLORIDE WILL CAUSE FREEZING
BURNS

HAVE MAINTENANCE INSPECT
THE LEVEL GAUGE IF IT IS NOT
ACTING NORMALLY. DO NOT
RISK OVERFILLING THE
STORAGE TANK

ADD THE METHYL CHLORIDE
WEIGHT IN THE TRAILER TO THE
WEIGHT IN ST-9; THE TOTAL
MUST BE LESS THAN THE FULL
READING FOR ST-9

41
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STANDARD OPERATING PROCEDURE
UNLOADING A TANK TRUCK OF METHYL CHLORIDE

UNLOADING A TANK
TRUCK OF METHYL
CHLORIDE
(CONTINUED)

FILL OUT THE PAPERWORK
WHILE PERFORMING THE
STEPS IN THE TANK TRUCK
UNLOADING PROCEDURE

LOCATE THE TRAILER IN THE
DIKED AREA, CHOCK THE
WHEELS, AND ATTACH THE
GROUNDING CABLE TO
EXPOSED METAL ON THE
TRAILER

UNLOCK THE METHYL
CHLORIDE UNLOADING LINE
AND REMOVE THE CAP

CHANGE ANY WORN GASKETS
BEFORE CONNECTING HOSES

ASSIST THE DRIVER IN
CONNECTING TRAILER HOSES
TO THE METHYL CHLORIDE
UNLOADING LINE

8.1

6.1

71

SOP #82-101
REVISION C: 12/27/93

THE PROCEDURE GIVES RULES
FOR NORMAL TANK TRUCK
UNLOADING AND DETAILS THE

PAPERVORK NECESSARY FOR

TRAILER UNLOADING

BE SURE THAT THE CORRECT
LOCK 1S REMOVED TO MINIMIZE
THE CHANCES OF MATERIAL
CrR7SS CONTAMINATION

GASKETS WILL LEAK WHEN
OVERLY WORN

42
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STANDARD OPERATING PROCEDURE
UNLOADING A TANK TRUCK OF METHYL CHLORIDE

SOP #92-101
REVISION C: 12/27/93

PROCEDURE

ACTION

NOTES

UNLOADING A TANK
TRUCK OF METHYL
CHLORIDE
(CONTINUED)

10.

OPEN THE VALVE AT THE
METHYL CHLORIDE LINE

CONNECTION GOING TO
STORAGE TANK ST-9

DIRECT THE DRIVER TO OPEN
THE VALVES ON THE TRAILER -
TO THE METHYL CHLORIDE
TRANSFER LINE

9.1

THIS 1S THE ONLY VALVE IN THE
TRANSFER LINE INTO THE TOP OF
STORAGE TANK ST-9




STANDARD OPERATING PROCEDURE
UNLOADING A TANK TRUCK OF METHYL CHLORIDE

AnD00TO

SOP #92-101
REVISION C: 12/27/93

PROCEDURE

ACTION

NOTES

1.

12..

WHILE THE DRIVER STARTS
THE TRANSFER PUMP, WATCH
FOR LEAKS AND DIRECT THE
DRIVER TO STOP THE
TRANSFER IF ANY LEAKS ARE
OBSERVED

WHEN THE TRANSFER HAS
BEGUN SATISFACTORILY,
PERIODICALLY CHECK THE
LEVEL IN ST-9 USING THE
LEVEL GAUGE TO ENSURE
THAT THE LEVEL IS
INCREASING

11.1

11.2

121

12.2

SINCE MOST LEAKS ARE
OBSERVED ON START-UP, THE
OPERATOR MUST BE IN
ATTENDANCE AS THE TRANSFER
BEGINS

THE DRIVER SHOULD BE IN A
POSITION TO QUICKLY STOP THE
TRANSFER IF A LEAK DEVELOPS

fF THE LEVEL 1S NOT
INCREASING, STOP THE
TRANSFER AND DIRECT
MAINTENANCE TO INSPECT THE
LEVEL GAUGE

THE GAUGE SHOULD RISE AS
SOON AS MATERIAL IS PUT INTO
THE TANK

mrnEeEe- T e -~ w
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STANDARD OPERATING PROCEDURE SOP #92-101
UNLOADING A TANK TRUCK OF METHYL CHLORIDE REVISION C: 12/27/93

PROCEDURE ACTION NOTES

UNLOADING A TANK 13. WHEN THE TRAILER IS EMPTY, 13.1  COOPERATE WITH THE DRIVER

TRUCK OF METHYL CLOSE THE TRANSFER VALVE TO COMPLETE POST-UNLOADING
CHLORIDE TASKS
(CONTINUED) ‘

14. DISCONNECT THE METHYL
CHLORIDE UNLOADING LINE
FROM THE TRAILER,
CAREFULLY VENTING THE LINE
IN ORDER TO RELIEVE ANY
EXCESS PRESSURE

45
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STANDARD OPERATING PROCEDURE
UNLOADING A TANK TRUCK OF METHYL CHLORIDE

SOP #92-101
REVISION C: 12/27/83

16.

17.

18.

CLOSED

READ AND F=CORD THE FINAL
LEVEL IN STORAGE TANK ST-9

FILL OUT THE POST-
UNLOADING REPORT AND THE
DRIVER'S PAPERWORK

REMOVE THE CHOCKS FROM
THE TRAILER WHEELS AND
REMOVE THE GROUNDING
CLAMP

16.1

PROCEDURE ACTION NOTES
15. INSTALL THE CAP ON THE 15.1 THIS WILL PREVENT AN
UNLOADING LINE AND LOCK IT UNAUTHORIZED MATERIAL

TRANSFER INTO STORAGE TANK
ST-9

COMPARE THE FINAL LEVEL TO
THE CALCULATED LEVEL. IF THE
VALUES ARE SIGNIFICANTLY
DIFFERENT, CHECK THAT THE
TRAILER IS ACTUALLY EMPTY OR
WHETHER THE LEVEL GAUGE IS
OPERATING CORRECTLY
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