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PREFACE 

DEP (Design and Engineering Practice) publications reflect the views, at the time of publication, of Shell Global Solutions 
International B.V. (Shell GSI) and, in some cases, of other Shell Companies. 

These views are based on the experience acquired during involvement with the design, construction, operation and 
maintenance of processing units and facilities. Where deemed appropriate DEPs are based on, or reference international, 
regional, national and industry standards. 

The objective is to set the standard for good design and engineering practice to be applied by Shell companies in oil and 
gas production, oil refining, gas handling, gasification, chemical processing, or any other such facility, and thereby to help 
achieve maximum technical and economic benefit from standardization. 

The information set forth in these publications is provided to Shell companies for their consideration and decision to 
implement. This is of particular importance where DEPs may not cover every requirement or diversity of condition at each 
locality. The system of DEPs is expected to be sufficiently flexible to allow individual Operating Units to adapt the 
information set forth in DEPs to their own environment and requirements. 

When Contractors or Manufacturers/Suppliers use DEPs, they shall be solely responsible for such use, including the 
quality of their work and the attainment of the required design and engineering standards. In particular, for those 
requirements not specifically covered, the Principal will typically expect them to follow those design and engineering 
practices that will achieve at least the same level of integrity as reflected in the DEPs. If in doubt, the Contractor or 
Manufacturer/Supplier shall, without detracting from his own responsibility, consult the Principal. 

The right to obtain and to use DEPs is restricted, and is typically granted by Shell GSI (and in some cases by other Shell 
Companies) under a Service Agreement or a License Agreement. This right is granted primarily to Shell companies and 
other companies receiving technical advice and services from Shell GSI or another Shell Company. Consequently, three 
categories of users of DEPs can be distinguished: 

1) Operating Units having a Service Agreement with Shell GSI or another Shell Company. The use of DEPs by these 
Operating Units is subject in all respects to the terms and conditions of the relevant Service Agreement. 

2) Other parties who are authorised to use DEPs subject to appropriate contractual arrangements (whether as part of 
a Service Agreement or otherwise). 

3) Contractors/subcontractors and Manufacturers/Suppliers under a contract with users referred to under 1) or 2) 
which requires that tenders for projects, materials supplied or - generally - work performed on behalf of the said 
users comply with the relevant standards. 

Subject to any particular terms and conditions as may be set forth in specific agreements with users, Shell GSI disclaims 
any liability of whatsoever nature for any damage (including injury or death) suffered by any company or person 
whomsoever as a result of or in connection with the use, application or implementation of any DEP, combination of DEPs 
or any part thereof, even if it is wholly or partly caused by negligence on the part of Shell GSI or other Shell Company. The 
benefit of this disclaimer shall inure in all respects to Shell GSI and/or any Shell Company, or companies affiliated to these 
companies, that may issue DEPs or advise or require the use of DEPs. 

Without prejudice to any specific terms in respect of confidentiality under relevant contractual arrangements, DEPs shall 
not, without the prior written consent of Shell GSI, be disclosed by users to any company or person whomsoever and the 
DEPs shall be used exclusively for the purpose for which they have been provided to the user. They shall be returned after 
use, including any copies which shall only be made by users with the express prior written consent of Shell GSI. The 
copyright of DEPs vests in Shell Group of companies. Users shall arrange for DEPs to be held in safe custody and Shell 
GSI may at any time require information satisfactory to them in order to ascertain how users implement this requirement. 

All administrative queries should be directed to the DEP Administrator in Shell GSI. 
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1. INTRODUCTION 

1.1 SCOPE 

The new DEP specifies requirements and gives recommendations for basic process safety 
systems for onshore production installations. It covers the controls necessary to prevent or 
mitigate the effects of undesirable events that pose a process safety threat to surface 
facilities. 

The application of this DEP supports: 

a. ensuring consistency between facilities and structured risk controls; 

b. verifying safeguarding of the entire system through application of this DEP and the 
Hazard and Operability (HAZOP) process (DEP 80.00.00.15–Gen); 

c. identifying safety systems that are needed and supplying an approved rationale 
where safeguards are not necessary; and 

d. providing a design standard that identifies required safeguards. 

This DEP does not specify all the required controls for the following types of upstream 
systems: 

• Equipment containing liquid butane or lighter liquid hydrocarbons; and 

• Sour gas production or processing. 

It does not apply to following types of upstream systems: 

• Natural gas processing plants; and 

• LNG facilities. 

This DEP should be applied during the development of the piping & instrumentation 
diagram (P&ID), which typically takes place in the DEFINE phase of a project. 

This DEP is modelled after API RP 14C (applicable to offshore production installations).  It 
uses the same approach of identifying the common controls that may be necessary while 
clearly defining the reasons the controls would not be necessary in the Safety Analysis 
Checklists (SACs) provided in the appendices of this DEP for each component type. 

This DEP contains mandatory requirements to mitigate process safety risks in accordance 
with Design Engineering Manual DEM 1 – Application of Technical Standards. 

1.2 DISTRIBUTION, INTENDED USE AND REGULATORY CONSIDERATIONS 

Unless otherwise authorized by Shell GSI, the distribution of this DEP is confined to Shell 
companies and, where necessary, to Contractors and Manufacturers/Suppliers nominated 
by them. Any authorized access to DEPs does not for that reason constitute an 
authorization to any documents, data or information to which the DEPs may refer. 

This DEP is intended for use in upstream onshore oil and gas production facilities including 
associated gathering, separation, and compression systems. This DEP may also be applied 
in other similar facilities. 

When DEPs are applied, a Management of Change (MOC) process shall be implemented; 
this is of particular importance when existing facilities are to be modified. 

If national and/or local regulations exist in which some of the requirements could be more 
stringent than in this DEP, the Contractor shall determine by careful scrutiny which of the 
requirements are the more stringent and which combination of requirements will be 
acceptable with regards to the safety, environmental, economic and legal aspects.  In all 
cases the Contractor shall inform the Principal of any deviation from the requirements of 
this DEP which is considered to be necessary in order to comply with national and/or local 
regulations. The Principal may then negotiate with the Authorities concerned, the objective 
being to obtain agreement to follow this DEP as closely as possible. 
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1.3 DEFINITIONS 

1.3.1 General definitions 

The Contractor is the party that carries out all or part of the design, engineering, 
procurement, construction, commissioning or management of a project or operation of a 
facility.  The Principal may undertake all or part of the duties of the Contractor. 

The Manufacturer/Supplier is the party that manufactures or supplies equipment and 
services to perform the duties specified by the Contractor. 

The Principal is the party that initiates the project and ultimately pays for it.  The Principal 
may also include an agent or consultant authorized to act for, and on behalf of, the 
Principal. 

The word shall indicates a requirement. 

The capitalized term SHALL [PS] indicates a process safety requirement. 

The word should indicates a recommendation. 

1.3.2 Specific definitions 

Term Definition 

equipment Pressure vessels, piping, heat exchangers, rotating equipment, 
tanks, and fired heaters. 

LNG Liquefied natural gas 

maximum allowable 
working pressure 
(MAWP) 

Maximum pressure allowed in a piece of equipment, e.g., vessel 
or pipe, within its design temperature range. 

natural gas 
processing plant 

40 CFR 68.3 has the following definition for a natural gas 
processing plant: Natural gas processing plant (gas plant) 
means any processing site engaged in the extraction of natural 
gas liquids from field gas, fractionation of mixed natural gas 
liquids to natural gas products, or both, classified as North 
American Industrial Classification System (NAICS) code 211112 
(previously Standard Industrial Classification (SIC) code 1321). 

overpressure Pressure increase over the set pressure of a pressure relief 
device during discharge and is usually expressed as a 
percentage of the set pressure. 

piping & 
instrumentation 
diagram (P&ID) 

Pictorial representation of a process or utility unit which shows 
all the equipment, including installed spares and the associated 
piping and piping components, instrumentation, heat tracing and 
insulation. 

 These are also known as Process Engineering Flow Schemes (PEFS) and 
Engineering Flow Diagrams (EFDs). 

relief pressure Set pressure plus the overpressure. Also known as the relieving 
pressure. 

Safeguarding 
Memorandum 

Safeguarding Memorandum (SM) may also be referred to as 
Process Safeguarding Memorandum (PSM).  The requirements 
for a Safeguarding Memorandum are specified in 
DEP 01.00.02.12-Gen. 

shut-in tubing/casing 
pressure (SITP/SICP) 

Equilibrated pressure in the tubing/casing measured when the 
entire gas or oil outflow has been shut off. 

PRV Pressure relief valve 
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1.3.3 Abbreviations 

Term Definition 

PSBR Process Safety Basic Requirements which is part of Design and 
Engineering Manual 2 Requirements 

SAC Safety Analysis Checklist 

SAT Safety Analysis Table 

TSE Technical Safety Element 

1.4 CROSS-REFERENCES 

Where cross-references to other parts of this DEP are made, the referenced section 
number is shown in brackets ( ). Other documents referenced by this DEP are listed in (13). 

1.5 SUMMARY OF MAIN CHANGES 

This is a new DEP. 

1.6 COMMENTS ON THIS DEP 

Comments on this DEP may be submitted to the Administrator using one of the following 
options: 

Shell DEPs Online 

(Users with access to 
Shell DEPs Online) 

Enter the Shell DEPs Online system at 
https://www.shelldeps.com 

Select a DEP and then go to the details screen for 
that DEP. 

Click on the “Give feedback” link, fill in the online 
form and submit. 

DEP Feedback System 
(Users with access to  
Shell Wide Web) 

Enter comments directly in the DEP Feedback 
System which is accessible from the Technical 
Standards Portal http://sww.shell.com/standards. 

Select “Submit DEP Feedback”, fill in the online form 
and submit. 

DEP Standard Form 
(Other users) 

Use DEP Standard Form 00.00.05.80-Gen. to record 
feedback and email the form to the Administrator at 
standards@shell.com. 

Feedback that has been registered in the DEP Feedback System by using one of the above 
options will be reviewed by the DEP Custodian for potential improvements to the DEP. 

1.7 DUAL UNITS 

This DEP contains both the International System (SI) units, as well as the corresponding 
US Customary (USC) units, which are given following the SI units in brackets. When 
agreed by the Principal, the indicated USC values/units may be used. 
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2. SAFETY DEVICE SYMBOLS AND IDENTIFICATION 

Table 2.1 defines the symbols and abbreviations used within this DEP. The functional 
identification includes one first letter covering the measured or initiating variable and one or 
more succeeding letters covering the function of the device. The term “safety” (S) applies to 
emergency protective elements, and is used as the second letter of sensing and self-acting 
devices. 

Table 2.1 Symbol Identification 

SENSING AND SELF-ACTING DEVICE 

Variable 

Safety Device Designation Symbol 

Common 
Instrument 
Society of 
America (ISA) 

Single Device Combination 
Device 

Backflow Check Valve Flow Safety 
Valve 

FSV

  

Burner Flame Burner Flame 
Detector 

Burner Safety 
Low 

BSL

 

Level 

High Level 
Sensor 

Level Safety 
High 

LSH

 LSHL

 Low Level 
Sensor 

Level Safety 
Low 

LSL

 

Pressure 

High Pressure 
Sensor 

Pressure 
Safety High 

PSH

 PSHL

 Low Pressure 
Sensor 

Pressure 
Safety Low 

PSL

 

Pressure Relief 
or Safety Valve 

Pressure 
Safety Valve 

 

 

Emergency 
Pressure Relief 
Vent 

Pressure 
Safety Valve 

EPRV

 
 

Pressure or 
Vacuum 

Pressure-
Vacuum Relief 
or Safety Valve 

Pressure 
Safety Valve 

PVSV

 

 

Vent None 
 

 

 

PSV
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Temperature 

High 
Temperature 
Sensor 

Temperature 
Safety High 

TSH

 

TSHL

 
Low 
Temperature 
Sensor 

Temperature 
Safety Low 

TSL

 
 

Flame Flame or Stack 
spark arrestor None 

 
 

Fire 

Flame Detector 
(Ultraviolet/ 
Infrared) 

 USH
 

 

Heat Detector 
(Thermal) 

Temperature 
Safety High 

TSH
 

 

Fusible Material Temperature 
Safety Element 

TSE
 

 

Combustible Gas 
Concentration 

Combustible 
Gas Detector 

Analyzer Safety 
High 

ASH
 

 

Toxic Gas 
Concentration 

Toxic Gas 
Detector  OSH

 
 

Sand Sand Probe   NSL
 

ACTUATED VALVES 

Service Common Symbols 

Wellhead Surface Safety Valve 
SSV

 

Blow Down Valve 
BDV

 

All Other Shut Down Valves 
SDV
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3. SAFETY ANALYSIS 

3.1 BACKGROUND 

The purpose of a safety system is to protect personnel, the environment, and the facility 
from threats to safety caused by the production process. The purpose of a safety analysis 
is to identify undesirable events that might pose a threat to safety, and define reliable 
protective measures that will prevent such events or mitigate their effects if they occur. 
Potential threats to safety are identified through proven systems analysis techniques that 
have been adapted to the production process. Recommended protective measures are 
common industry practices proven through experience. The systems analysis and 
protective measures have been combined into a “safety analysis” for production 
installations. 

The Safety Analysis Checklist (SAC) lists the recommended safety devices to protect each 
process component, if it were viewed as an individual unit with the worst probable input and 
output conditions.  Individual SACs are provided in the appendices of this DEP. 

Listed under each recommended device are certain acceptable conditions that eliminate 
the need for that particular device when the component is viewed in relation to other 
process components. This action may be justified because safety devices on other 
components will provide the same protection, or because in a specific configuration, the 
abnormal condition that the device detects will not lead to a threat to safety. 

3.2 APPLICATION OF THE SAFETY ANALYSIS CHECKLIST 

For every individual process component within the facility, the appropriate process safety 
controls SHALL [PS] be incorporated into the design based on compliance with the SACs.  
For each section of a SAC, one item shall be selected. If unable to comply with the 
recommended safety devices or any acceptable alternatives listed in the SAC (i.e., no 
boxes are selected), then the derogation process shall be used to justify any 
non-compliance. 

If a process component significantly different from those covered in this DEP is used in a 
process, an appropriate SAC shall be developed in consultation with the appropriate 
Technical Authority (TA). 

Recommendations provided in this DEP on the location of the devices shall be reviewed 
and incorporated into the design, as well as requirements and recommendations from other 
applicable DEPs for the equipment. It is not the intent of this DEP to conflict with DEM 1 
requirements from other DEPs.  If a conflict does arise then the appropriate TA(s) should 
be consulted. 

The completed checklists and approved derogations shall be maintained as part of the 
facility/project record and used to demonstrate the case for safety as part of the ALARP 
Demonstration Report/Design HSE Case. 

3.3 INTRODUCTION TO THE PROCESS COMPONENT SECTIONS 

Each of the following sections in this DEP presents a safety analysis of a basic process 
component at surface producing operation facilities. 

Each component analysis includes: 

a. A description of each process component; 

b. A typical drawing of each process component showing recommended safety devices 
that shall be considered based on individual component analysis; 

c. A Safety Analysis Table (SAT) for each process component analyzing the 
undesirable events that could affect the component; 

d. An outline of the recommended safety device locations; and 
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e. A reference to the appropriate appendices containing the SACs for each process 
component listing recommended safety devices and showing conditions under which 
particular safety devices may be excluded. 
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4. WELLHEADS AND FLOWLINES 

4.1 DESCRIPTION 

Wellheads provide surface control (manual and automatic) and containment of well fluids 
and downhole access for well servicing. Flowlines transport hydrocarbons from the 
wellhead to the first downstream process component. 

For analysis purposes and assignment of safety devices, flowlines are divided into flowline 
segments. A flowline segment is any portion of a flowline that has an assigned operating 
pressure different from other portions of the same flowline. These flowline segments can be 
classified as either initial (beginning at wellhead) or final (terminating at another process 
component) segment. Thus, a flowline that experiences a reduction in operating pressure 
due to some inline pressure reducing device, such as a choke, and has two different 
assigned operating pressures, will have an initial and final segment. A flowline that 
experiences no reduction in operating pressure due to a pressure reducing device will have 
only one segment (the initial and final flowline segments will be the same). 

Each flowline segment shall be analyzed to determine appropriate safety devices.  Safety 
devices for typical wellheads and flowlines and their location are shown in (Figures 4.1, 
Figure 4.2, and Figure 4.3). 

4.2 FIGURES 

Legend: 

• SITP – Shut In Tubing Pressure 

• MAWP – Maximum Allowable Working Pressure 

SDV

SDV

NSL PSL
1

MAWP > SITP

FSV
1

FSV
1

Note 1

Note 2

Process 
Equipment 
or Manifold

FSV
2

Notes: 1.Long radius elbows are recommended for bends on the flowlines of flowing wells per 
Materials.

2.FSV-1 recommended to prevent cross circulation.  
Figure 4.1 Recommended safety devices – Flowing well (MAWP > SITP) 
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SDV

FSV
2

SDV

NSL PSHL
2

PSV

TSH

VSH

MAWP > SITP MAWP < SITP

Liquid HC Free 
at Safe Distance

FSV
1

FSV
1

Note 1

Note 2

Process 
Equipment 
or Manifold

PSL
1

Notes: 1.Long radius elbows are recommended for bends on the flowlines of flowing wells per Materials.

2.FSV-1 recommended to prevent cross circulation.  
Figure 4.2 Recommended safety devices – Flowing well (MAWP < SITP) 

FSV
1

FSV
1

PSHL
2

Note 1

LSH

Process 
Equipment 
or Manifold

Note 2

FSV
2

FSV
2

Note 3

Notes: 1.FSV-1 recommended to prevent cross circulation.

2.The stuffing box level switch is a secondary containment device 
that catches liquid from a seal leak and shuts down the pump jack 
when a level is detected.

3.The safety system remains the same whether gas is routed within a 
dedicated line or is mixed with liquid.  

Figure 4.3 Recommended safety devices – Beam pumped well 
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4.3 SAFETY ANALYSIS TABLE 

Table 4.1 SAT for flowline segment 

Undesirable Event Cause Detectable Abnormal 
Condition at Component 

Overpressure • Blocked or restricted line 
• Choke plugged 
• Hydrate plug 
• Upstream flow control failure 
• Changing well conditions 
• Closed outlet valve 

High Pressure 

Loss of Containment • Deterioration 
• Erosion 
• Corrosion 
• Impact damage 
• Vibration 

Low Pressure 

Erosion • Abrasives (sand, proppant, etc.) Low Pressure 

Over Temperature • Operating temperature > Max 
Operating temperature 

• Well fluid higher than design 
• Well cooler abnormal operation 

High Temperature 

Stuffing Box Leak • Spill of liquid hydrocarbon High Level 

4.4 SAFETY DEVICE LOCATION 

4.4.1 Pressure safety devices (PSH, PSL and PSV) 

PSHs and PSLs shall be located to protect them from damage due to vibration, shock, and 
accidents.   

The sensing point shall be located on top of a horizontal run or in a vertical run. 

The PSV shall be located upstream of the first blocking device in the flowline segment and 
shall not be set higher than the rated working pressure of the segment.  If the PSV is not 
routed to a flare, the PSV outlet must be located far enough from the wellhead to allow 
access to the master valves. Thermal radiation and toxic dispersion shall be considered 
when siting the PSV. 

Requirements of DEP 80.45.10.10-Gen. section 3.1.4 shall also be followed if PSV is 
routed to atmosphere. 

Special attention shall be paid to the potential for release of condensate or light liquid 
hydrocarbon from a PSV routed to the atmosphere in accordance with Process Safety 
Basic Requirement (PSBR) 6.  

4.4.2 Flow safety device (FSV) 

FSV-1s shall be located downstream of the wellhead SDVs and upstream of where the 
tubing and casing production tie together. 

FSV-2 shall be located in the final flowline segment so that the entire flowline is protected 
from backflow. 

4.4.3 Shutdown valve (SDV) 

The SDV shall be located on the wellhead as the second valve in the flow stream from the 
wellbore. The SDV shall be actuated by the flowline pressure sensors, emergency 
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shutdown (ESD) system, fire loop system, sand probe, and sensors on downstream 
process components. 
NOTE: For cold climates where freezing of instrument gas is a concern, implementation of a hydraulic system 

may be necessary. 

4.4.4 Sand probe (NSL) 

A sand probe shall be installed in the highest velocity area of the flowline per the Materials 
and Integrity Technical Authority (TA) for the project. 

4.4.5 Temperature safety devices (TSH) 

A TSH shall be installed in the flowline where the Maximum Operating Temperature (MOT) 
may be exceeded. If a well cooler is installed to maintain flow temperature less than the 
MOT, a TSH shall be installed immediately downstream of the cooler. 

4.5 SAFETY ANALYSIS CHECKLIST 

The SACs associated with wellheads and flowlines are at the following locations: 

• (Appendix A) Flowing Well (MAWP > SITP) 

• (Appendix B) Flowing Well (MAWP < SITP) 

• (Appendix C) Beam Pumped Well 
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5. WELLHEADS AND FLOWLINE INJECTION LINES 

5.1 DESCRIPTION 

Injection lines transfer fluids to the wellbore or flowline for chemical, methanol, or reservoir 
injection. Recommended safety devices for typical wellhead or flowline injection lines are 
shown in Figure 5.1. 

5.2 FIGURE 

PSV

FSV

From injection 
source

To well or 
flowline

To injection 
feed tank

NOTE: The injection system MAWP shall be greater than the well shut in tubing pressure 
(SITP) and shut in casing pressure (SICP).

 
Figure 5.1 Recommended safety devices – Injection lines 

5.3 SAFETY ANALYSIS TABLE 

Injection lines are typically tubing and convey small flowrates.  Due to this limited ability to 
backflow from the well to the tubing, the relative risk for an injection line leak is low. 

Table 5.1 SAT for injection lines 

Undesirable Event Cause Detectable Abnormal 
Condition at Component 

Overpressure • Blocked or restricted line 
• Hydrate plug 
• Upstream flow control failure 
• Plugged formation 

High Pressure 

Leak • Deterioration 
• Erosion 
• Corrosion 
• Impact damage 
• Vibration 

Low Pressure 

5.4 SAFETY DEVICE LOCATION 

5.4.1 Pressure safety valve (PSV) 

The pressure safety valve (PSV) is typically installed close to the discharge of the pump, 
and the outlet is routed back to the injection feed tank. 

5.4.2 Flow safety device (FSV) 

The check valve (FSV) shall be located on each injection line as close to the wellhead as 
practical to protect the entire line from backflow. 
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5.5 SAFETY ANALYSIS CHECKLIST 

The SAC associated with wellheads and flowline injection lines is at the following location: 

• (Appendix D) Wellhead and Flowline Injection Lines 
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6. MANIFOLDS 

6.1 DESCRIPTION 

When a single well is directly routed to a dedicated separator within the same facility 
boundary, the recommended safety equipment is treated as a flowline, as described in 
(Figure 6.1).  This section will cover the hydrocarbon feed to a facility through the first piece 
of process equipment (inlet manifold), and the outlet of the last piece of process equipment 
through the battery limits (outlet manifold). 

In this section the following terms will be used for brevity: 

• Offsite piping – Piping outside facilities boundaries, including gathering systems, 
pipelines, or flowlines leading to or from the facility. 

• Inlet manifold – Piping that combines or has the potential to combine feeds from 
multiple sources and directs them to processing equipment. 

• Outlet manifold – Piping fed from more than one piece of processing equipment 
before entry into offsite piping. 

6.2 FIGURE 

SDV
1

Note 1

Offsite 
piping

From
Figure 4.1
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Figure 4.2 or 4.3

Equipment
1

PSH
1

PSV
1

Liquid HC 
free at safe 
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Equipment
2

PSH
1
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1

Liquid HC 
free at safe 

location

PSHL
2

FSV
2

PSV
2

SDV
2

Offsite 
piping

Note 1Note 2

FSV
1

Denotes facility limits

Notes: 1. SDVs should be located as far away from process equipment as possible.

2. FSV-2 should be located as far downstream as practical but upstream of a block valve.  
Figure 6.1 Recommended safety devices – Manifolds 

6.4 SAFETY ANALYSIS TABLE 

Continued flow from offsite piping can prolong an abnormal situation within the facility by 
allowing additional hydrocarbon to enter a facility either from continued delivery or 
backflow. A facility can also prolong an abnormal situation by continuing to deliver 
hydrocarbons from the facility to offsite piping. 
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Table 6.1 SAT for Manifolds 

Undesirable Event Cause Detectable Abnormal 
Condition at Component 

Overpressure • Blocked or restricted line 
• Thermal expansion 
• Inflow exceeds outflow 

High Pressure 

Leak • Deterioration 
• Erosion 
• Corrosion 
• Impact damage 
• Vibration 

Low Pressure 

6.4 SAFETY DEVICE LOCATION 

6.4.1 Pressure safety devices (PSH, PSL and PSV) 

PSHs and PSLs shall be located downstream of any facility input source and upstream of 
an outlet manifold’s FSV. 

If a PSV is required, it shall be located downstream of all input sources and installed so that 
it cannot be isolated from inlet sources. 

Special attention shall be paid to the potential for release of condensate or light liquid 
hydrocarbon from a PSV routed to the atmosphere (specifically identified in Shell by 
PSBR 6).  If liquid hydrocarbon above its flash point can be released, the vent system shall 
be designed per DEP 80.45.10.10-Gen. 

6.4.2 Flow safety device (FSV) 

The inlet manifold to a facility should have an FSV located immediately upstream of the 
process equipment.  The FSV on a departing outlet manifold should be located as far 
downstream as is practical, but upstream of a block valve. 

6.4.3 Shutdown devices (SDV) 

Manifold SDVs should be located as far away from process equipment as practical to 
maximize the separation distance from potential damage.  All SDVs shall be actuated by 
the facility’s emergency shutdown (ESD) system.  The SDV on an outlet manifold shall be 
actuated by the offsite piping’s PSHs and PSLs and the facility’s ESD system. 

6.5 SAFETY ANALYSIS CHECKLIST 

The SACs associated with manifolds are at the following locations: 

• (Appendix E) Manifolds – Inlet 

• (Appendix F) Manifolds - Outlet 
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7. PRESSURE VESSELS 

7.1 DESCRIPTION 

Pressure vessels handle hydrocarbons under pressure for liquid-gas separation, 
dehydration, storage, and surge. Some pressure vessel applications require heat input. 
This discussion covers only the effects of heat input to the process section of a heated 
vessel. Heating equipment is covered in (9) and (12). 

Pressure vessels associated with compressors, other than compressor cylinders, shall be 
protected in accordance with this section. Recommended safety devices for typical 
pressure vessels are shown in Figure 7.1. 

7.2 FIGURE 
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Note: If pressure vessel is heated, TSH should be installed.
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Figure 7.1 Recommended safety devices – Pressure vessels 
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7.3 SAFETY ANALYSIS TABLE 

Table 7.1 SAT for pressure vessels 

Undesirable Event Cause Detectable Abnormal 
Condition at Component 

Overpressure • Blocked or restricted outlet or 
demister mat 

• Inflow exceeds outflow 
• Gas blowby from upstream 

component 
• Pressure control system failure 
• Thermal expansion or external 

fire case 
• Excess heat input 

High pressure 

Underpressure • Withdrawals exceed inflow 
• Thermal contraction 
• Open outlet 
• Pressure control system failure 
• Loss of containment 

Low pressure 

Liquid overflow • Inflow exceeds outflow 
• Liquid slug flow 
• Blocked or restricted liquid outlet 
• Level control system failure 

High liquid level 

Gas blowby • Liquid withdrawals exceed inflow 
• Open liquid outlet 
• Level control system failure 
• Unloading well 

Low liquid level 

Leak • Deterioration 
• Erosion 
• Corrosion 
• Impact damage 
• Vibration 

Low pressure 
Low liquid level 

Excess Temperature • Temperature control system 
failure 

• High inlet temperature 

High temperature 

7.4 SAFETY DEVICE LOCATION 

7.4.1 Safety devices (PSH, PSL and PSV) 

PSHs and PSLs and the PSV shall be located to sense and relieve pressure from the gas 
or vapour section of the vessel.  This is usually on or near the top or just below the demister 
mat if the vessel is so equipped. However, such devices may be located on the gas inlet or 
outlet piping if the pressure drop from the vessel to the sensing point is negligible and if the 
devices cannot be isolated from the vessel. Such isolation could be caused externally (e.g., 
by blocked valves on gas outlet) or internally (e.g., by plugged mist extractors). 
NOTE: If the wellstream contains liquid hydrocarbons, flowline or manifold relief could result in liquid release 

specifically addressed by PSBR 6.  In these cases, relief from the separator shall be considered. 
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7.4.2 Level safety devices (LSH and LSL) 

The LSH shall be located a sufficient distance above the highest operating liquid level to 
prevent nuisance shutdowns but with adequate vessel volume above the LSH to prevent 
overflow before shutdown can be effected. 

The LSL shall be located a sufficient distance below the lowest operating liquid level to 
prevent nuisance shutdowns but with adequate liquid volume between the LSL and liquid 
outlet to prevent gas blowby before shutdown can be effected. In fire-tube heated 
components, the LSL shall be located above the fire tubes. 

The LSHs and LSLs shall preferably be installed in external columns that can be isolated 
from the vessel, allowing device testing without interrupting the process. However, if solid 
deposits or foam cause fouling or false indication of devices in external columns, the level 
sensors may be installed directly in the vessel. In this case, a pump may be required to 
manipulate vessel liquid level for testing. 

7.4.3 Flow safety device (FSV) 

Check valves (FSVs) shall be located in outlet piping. 

7.4.4 Temperature safety devices (TSH) 

TSH that are not fusible or skin contact types shall be installed in thermowells for ease of 
removing and testing. The thermowell shall be located where it will be accessible and 
continuously immersed in the heated fluid. 

7.5 SAFETY ANALYSIS CHECKLIST 

The SAC associated with pressure vessels is at the following location: 

• (Appendix G) Pressure Vessels 
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