PPTS ADVISORY 2009-5

PPTS OPERATOR ADVISORY:
NEW FINDINGS ON RELEASES FROM FACILITIES PIPING

Executive Summary

Facility releases account for more than half of the incidents in the hazardous liquids industry’s Pipeline
Performance Tracking System (PPTS). They are generally low consequence -- usually small in volume
and contained on site. Each operator should consider the frequency and consequences of releases in its
own facilities to determine its own course of action. Integrity management can be more complex for
facilities than for mainline pipe on the Right-of-Way (ROW) due to the different functions the facilities
serve and to the variation of equipment in service. Advancing previous work on this issue, the Operations
Technical Committee (OTC) conducted a limited survey to clarify the causes and possible prevention
strategies for certain facility releases. Operators of 57% of the mileage recorded in PPTS responded to
the survey, which covered 6 distinct areas of concern: Dead Legs, Drain Lines, Relief Lines,
Tubing/Small Diameter Piping, Valve Vault Design, and Facilities Inspection Practices. The survey
captured operations practices as well as release information.

e About half of the 180 reported incidents involved tubing and small piping. Improper installation was
one of the largest causes of these releases, and was the largest area of concern. Vibration was also a
frequently reported cause. Minimizing the use of tubing and careful, quality installation of required
tubing are essential to improving facility integrity.

e Almost half of the 180 incidents reported involved a fitting, not the pipe itself. Two thirds of
incidents in both the tubing/small piping and the relief line category failed at the fitting. Thus, quality
installation and periodic inspection of fittings can be important. This finding led PPTS and PHMSA
to amend their accident forms to clarify when a fitting was involved, allowing tracking of this issue.

e Internal corrosion continues to be a problem in facilities, especially for tubing and small piping, dead
legs, drain lines and relief lines, and particularly for crude operators. Water in a free state or in
contact with certain transported commodities contributes to corrosion. In addition, microbial-induced
corrosion (MIC) occurs at the interface between contaminants (sludge) and the transported product.

e Flushing low flow lines seems like a simple fix, but implementation takes more analysis. It is
essential to understand the corrosion mechanism that may be at work. MIC must be monitored.
Biocides and corrosion inhibitors may be required and their effectiveness confirmed. Each operator
should determine the appropriate interval for flushing and examine other practices to use in tandem
with flushing.

e Water also causes issues due to expansion in freezing conditions; so avoid potential water traps.

e Operators conduct facility inspections with great variability. Not all operators follow a documented
protocol clarifying where and what inspectors should inspect. According to subject matter experts,
the adherence to more standardized, comprehensive and documented inspections may be beneficial.

e Beyond inspection, facility integrity should cover design, operations and maintenance.
e Subject matter experts have contributed additional Considerations for Operators on page 9.

One lesson spans all of the findings: an operator can not learn from data that have not been collected.
Operators should give thoughtful consideration to collecting data that goes beyond regulatory reporting.
The incident record should include the specific component involved, as well as identify primary and root
causes and human factors that can be addressed through training and education.

For more information, contact ppts@api.org 1 October 2009
©American Petroleum Institute, 2009




PPTS ADVISORY 2009-5

Overview Release Trends by System Part
350
Facility releases continue to be a concern to 200 4 S
pipeline operators. Recent release trends " Facilities Piping
indicate that limited progress has been o 2507 »/ -21%
made in consistently reducing the number 3 | /
of releases inside facilities. While released 5 1597 Onshore Pi
volume is small compared to other types of ~ & 100+ All Other Locations “62%
releases, these incidents continue to 2 501 X — o — Dy o — == — % — y -28%
represent a majority of the total. 0 : : : , , , , ,
. . . '01 '02 '03 '04 '05 '06 '07 '08  '99-'01
The Operations Technical Committee was 3-Year Averages Ending in Year Shown v '06-
tasked with advancing previous work of the ‘ . 08
All other locations: tanks, caverns, offshore pipe
Performance Excellence Team and the Data Source: Pipeline Perfarmanca Trackina Sustem 1990-2008
Mining Team (DMT). The OTC/DMT Offsh Pipe
Work Group decided to conduct a survey of PPTS participants to Tanks, 8%
gain insight from details not contained in the current PPTS
database.
PPTS Operator Advisories such as 2003-5, 2005-3, 2005-4 P'::icnigﬁg;y

(www.api.org/ppts) and published studies such as PRCI Report
“Pipeline Facility Incident Data Review and Statistical Onshore
Analysis”* have focused on facilities as a primary target for Plpe, 38%
performance improvement and identified broad areas of interest

for further review. The data available in PPTS, however, did not Release Sources
have the necessary detail to support definitive conclusions on
some aspects of these releases. Since facilities contain diverse
equipment used for dissimilar functions — pumps, valves, meters,
pipe, tubing, sumps, etc -- the goal was to divide facilities into smaller areas and explore detailed data for
selected areas of interest.

Number of Incidents

This survey focused on 6 target areas; 4 from the Pipe category and 1 from Non-Pipe Components or
Equipment, and 1 from inspection practices (not physical assets). The survey provided data that yielded
some definitive conclusions and in addition reinforced some previously identified areas of concern.

The next area of interest in understanding releases from facilities piping and equipment will be failures
involving pumps.

Survey Design and Response

The target areas for the survey were selected based on a combination of PPTS release data and experience
of the OTC subject matter experts. For example, the PPTS data show “pipe or pipe seam” as the item
type with the highest number of facility releases, but the data do not specify the function of different types
of pipe, each of which would have different integrity issues. (Accident data filed with Pipeline and
Hazardous Materials Safety Administration on a Form 7000-1 have similar gaps.) The Work Group’s
surveys collected data on practices and releases over the past 5-year period. The goal was to drill down to
learn more about a selected subset of incidents that occur on a subset of equipment. The surveys
specifically addressed:

e Tubing/Small Piping,

e Drain Lines,

! Prepared for Pipeline Research Council International by Kiefner & Associates and Allegro Energy Consulting, PR-
218-08350; KAI Report # 08-123; December 2008.
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Dead Legs,

Relief Lines,

Valve Vaults and

Inspection Practices for Facilities Piping and Equipment.

The surveys themselves are contained in the first file embedded below (“Facilities Survey for
Advisory.xIs 1”). They cover the use of selected practices appropriate to the specific survey target. The
compiled results of the operators’ practices for each module of the survey are available in the second
embedded file (“Survey Practices for Advisory.xls 2”).

ot M

Facilities survey for Survey Practices for
Advisory.xls Advisory.xls

The surveys also collected release-by-release information on the component’s material and type

(neither of which are covered in PPTS), and the PPTS Survey ID, if any, for access to the complete PPTS
record. The inspection practices survey focused on the comprehensiveness, frequency, and technology
employed for facilities inspections.

All of the OTC members (22 operators) were asked to complete each of the 6 surveys. A total of 11
operators participated. The survey respondents represent:

57% of PPTS mileage;

57% of PPTS pump stations;

41% of PPTS meter stations; and

60% of PPTS mileage that “could affect” an HCA.?

In addition, this survey included significant assets and facilities located in Canada which had the same
integrity programs as those applied in the continental United States.

Respondents represent a mix of system types such as large diameter long distance lines versus smaller
diameter shorter lines; and some that operate both. Transported commodities include crude oil, refined
products and HVLs, with most operators transporting more than one commodity.

The facilities survey respondents gave details on 180 releases over the 2003-2007 period. About half of
these incidents were also reported to PPTS. (Some of the releases were not reported to PPTS because
they were below PPTS reporting thresholds or took place in Canada.) See Table 1 below.

2 49 CFR Part 195 requires hazardous liquids pipeline operators to classify each pipeline segment as one that “could
affect” a defined high consequence area (HCA) or not. The HCAs include high population areas, other populated
areas, commercially navigable waterways, “unusually sensitive areas” for drinking water or ecology.

For more information, contact ppts@api.org 3 October 2009
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Facility Inspections

		A		B		C		D

				Overall Facility Integrity/Inspection Program		Choose from dropdown		Put text answers and comments here																						Yes				0%

				Inspection																										No				less than 25%

		1		Do you have a detailed facility inspection checklist used for periodic walkarounds?																														25%-50%				what facilities/equipment to evaluate

				If yes, is the form standard across all facilities or specific to the facility it is used in?																										Quarterly to Annually				50%-75%				frequency of evaluation

		2		Is your facility assessment program based on a risk evaluation?																										Less than annually to 4 years				greater than 75%				what evaluation method to use

				If yes, what do you use risk to determine?																										5 year interval								All of the above

		3		Do you have a facility integrity management program that includes periodic pipe evaluation for aboveground pipe?																										greater than 5 year interval

				If yes, do you perform the following types of evaluations: (Yes/No)  For every yes, select a frequency of inspection from the dropdown in column D.

				Hydrotesting?

				Other Pressure Testing/Pressure Checks?

				Guided Wave Ultrasonics?

				NDT?

				Internal Inspection?

				Other?

		4		Do you have a facility integrity management program that includes periodic pipe evaluation for belowground pipe?

				If yes, do you perform the following types of evaluations: (Yes/No)  For every yes, select a frequency of inspection from the dropdown in column D.

				Hydrotesting?

				Other Pressure Testing/Pressure Checks?

				Guided Wave Ultrasonics?

				NDT?

				Internal Inspection?

				Other?

		5		Do you have a facility integrity management program that includes periodic sump testing?

				If yes, what frequency is testing performed?

		6		Do you have a facility integrity management program that includes periodic scraper trap integrity testing?

				If yes, what frequency is testing performed?

		7		Do you have a facility integrity management program that includes valve inspections including non-DOT valves?

		8		Do you have a facility integrity management program that includes inspection of your pump seal flush system?

		9		Do you have a facility integrity management program that includes periodic testing of your alarms and shutdown systems?

				If yes, what frequency is testing performed?

		10		Do you have a facility integrity management program that includes periodic inspection of your small pipe and pipe components (such as drain lines and sample tubing)?

		11		Does your inspection program include predictive maintenance e.g. vibration monitoring, corrosion monitoring, surge/overpressure monitoring, etc.?

		12		For truck loading facilities, do you have an inspection program for loading arms and other rack hoses?

		13		Do you have a winterization plan/ checklist?

		14		Do you perform external corrosion monitoring e.g. above ground pipe inspection, air/soil interfaces, pipe support systems, below grade CP systems, corrosion under insulation, etc.?

		15		Do you have detailed inspection and maintenance procedures for critical equipment including valves, pumps, alarms, etc?

				Integrity Assurance

		16		Do you perform periodic PHAs (e.g.HAZOP) of your facility? (Yes/No)

				If yes, what frequency are the reviews performed?

		17		Do you perform HAZOP's during projects and upgrades?

		18		Do you have detailed, local operating instructions for specific pieces of equipment (e.g. pig traps, valves, pumps, etc.)?

		19		Do you have up-to-date facility drawings such as P&IDs, Area Classification, and underground utilities? (Yes/No)

		20		What percentage of your facilities are monitored remotely? (See Dropdown)

				If yes, answer the questions below:

		a		Do you use sump tank alarms for remote monitoring? (Yes/No)

		b		Do you use vapor detectors for remote monitoring? (Yes/No)

		c		Do you use security alarms for remote monitoring? (Yes/No)

		d		Do you use fire eyes for remote monitoring? (Yes/No)

		e		Do you use cameras for remote monitoring? (Yes/No)

		f		Do you use attendance switches for remote monitoring? (Yes/No)

		g		Do you use pressure and temperature monitoring for remote monitoring? (Yes/No)

		h		Do you use any other devices for remote monitoring? (Yes/No) If yes, please specify what devices in cell D43
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Dead Leg Piping

		A		B		C		D																																Don't have this product type

				Dead Leg - Section of piping that no longer sees any flow through it but is still connected to an active system or piping that experiences only intermittent/occasional flow.  Piping could be classified as in-service, out of service or abandoned.		Choose from dropdown		Put text answers and comments here																																Yes

				Dead Leg Piping in Facilities																																				No

				Identification																																				N/A

		1		Do you actively try to identify idle/abandoned lines that still contain product? (Yes/No)																																				Monthly

				Do you actively try to identify relief lines and/or drain lines in a dead leg program? (Yes/No)																																				Quarterly

		2		Do you actively try to identify other lines that don't operate frequently in a dead leg program? (Yes/No)																																				Annually

		3		Do you internal monitoring devices or perform tests for internal corrosion in your facilities? (Yes/No)																																				Less often than annually (e.g. every 5 years)

		4		Do you have an internal corrosion inhibitor program for facilities? (Yes/No)

		5		Do you have a database or tracking system for identified dead legs? (Yes/No)																																				GWUT

		6		Do you identify dead leg piping on facility as-built drawings? (Yes/No)																																				Spot UT						refined product				Screwed fittings

				Inspection																																				Smart Pigging						crude oil				Welded

		7		For aboveground dead legs, do you perform periodic visual inspections? (Yes/No or N/A)																																				Other, Please Specify in Cell D14						HVL				Bell and Spigot

				If yes, what is the frequency? (see dropdown)																																				Combination of tests, Please Specify all types in Cell D14						water				Other

		8		For aboveground dead legs, do you perform periodic NDT inspections? (Yes/No or N/A)																																										nitrogen

				If yes, what type of inspections? (See dropdown)																																										other

		9		For underground dead legs, do you perform any NDT? (Yes/No or N/A)																																										nitrogen

				If yes, what type of inspections? (See dropdown)																																										water

				Operations

		10		Are periodic flushing activities performed on dead leg piping?

				If yes, what is the usual frequency?

		11a		Do you sample and test dead leg contents for the presence of MIC in crude lines?

				If so, do you have any established thresholds for action when MIC is discovered?

				If yes, what is that threshold?

		11b		Do you sample and test dead leg contents for the presence of MIC in refined products lines?

				If so, do you have any established thresholds for action when MIC is discovered?

				If yes, what is that threshold?

		11c		Do you sample and test dead leg contents for the presence of MIC in HVL lines?

				If so, do you have any established thresholds for action when MIC is discovered?

				If yes, what is that threshold?

		12		When a line is deemed a dead leg, do you have a program that requires the product be removed from the piping?

				Release History

		13		Have you had any releases from dead legs in the period 2003-2007 not due to internal corrosion? If yes, how many?

		14		Have you had any dead leg releases due to internal corrosion in the period 2003 - 2007? If yes, how many?

				Internal Corrosion Release Characteristics

				For all internal corrosion dead leg releases in the period 2003-2007, answer the following set of questions (use a new column for each release):

						Incident 1		Incident 2		Incident 3		Incident 4		Incident 5		Incident 6		Incident 7		Incident 8		Incident 9		Incident 10		Incident 11		Incident 12		Incident 13		Incident 14		Incident 15

		a		What date was the release?

		b		What product was released? (See dropdown)

		c		What product was the dead leg laid down in? (See dropdown)

		d		Was this a known dead leg prior to the release? (Yes/No)

		e		Did you sample and test the dead leg contents for the presence of MIC? (Yes/No)

				If yes to number 4, was MIC present? (Yes/No)

		f		What was the year of original construction of the piping?

		g		What year did the piping become a dead leg?

		h		Does this line see flow at least annually (get flushed or become operational)?  (Yes/No)

		I		How was the dead leg piping joined (See dropdown)?

		j		Did the piping have internal coating? (Yes/No)

		k		Did that piping see any product in its life that would have been corrosive?  (Yes/No)

		l		What is the PPTS survey ID for this release? (See your PPTS data entry person or contact Cheryl Trench or Bukky Adefemi for help with this if necessary.)
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Drain Lines

		A		B		C		D

				Drain Line - A section of piping that transfers fluid to a containment system under atmospheric pressure for the purpose of evacuation for inspection or maintenance.		Choose from dropdown		Put text answers and comments here																																														Yes						Open								Crude oil						aboveground

				Drain Lines																																																		No						Closed except when draining								Refined product						below ground

				Design/Identification																																																																HVL						soil/air interface

		1		Do you have specific guidelines for design of drain systems? (Yes/No)																																																		Spot UT														other

		2		What types of materials do you use for drain lines? (see dropdown)																																																		Guided Ultrasonics								carbon steel

		3		What method of joining is used on most drain lines?  (see dropdown)																																																		Visual								copper						external corrosion						pipe body

		4		Do you allow threaded  joints below grade? (Yes/No)																																																		Other, Please specify								stainless steel						internal corrosion						connector

		5		Do you internally coat drain lines for flow improvement and/or Corrosion Control? (Yes/No)																																																										plastic						damage caused by freezing						fitting

		6		Do you have design drainlines so that they slope to prevent low point collection of liquids/debris? (Yes/No)																																																										other						excavation damage

		7		Do you include inspection ports (e.g. clean outs) in the piping? (Yes/No)																																																		Monthly														other

				Inspection																																																		Quarterly								Butt weld

		8		Do you have a program to inspect drain lines on a regular basis? (Yes/No)																																																		Annually								Socket weld

				If yes, what type of inspections do you do? (See dropdown)																																																		Other								bell and spigot

				If yes, what frequency do you do these inspections? (See dropdown)																																																										threaded

				Operations																																																										other

		9		Do you periodically flush drain lines as a maintenance practice? (Yes/No)

		10a		Is your policy to have gravity drain lines always open or to have them closed to flow except when draining? (See dropdown)

		10b		Is your policy to have pressure drain lines always open or to have them closed to flow except when draining? (See dropdown)

		11		After hydrotests do you flush or purge (remove water) from drain lines before putting them into service? (Yes/No)

				Release History

		12		Did you have any releases from drain lines that took place during the period 2003 - 2007? If yes, how many (specify number in Cell D19)?

				For all drain line releases in the period 2003-2007, answer the following set of questions (use a new column for each release):

						Incident 1		Incident 2		Incident 3		Incident 4		Incident 5		Incident 6		Incident 7		Incident 8		Incident 9		Incident 10		Incident 11		Incident 12		Incident 13		Incident 14		Incident 15

		a		What date was the release?

		b		What product was released? (See dropdown)

		c		What was the cause of the failure? (See dropdown)

		d		Was the location of the release aboveground, below ground or at an air/soil interface?

		e		What material was this drain line constructed of? (See dropdown)

		f		How was the piping joined (See dropdown)?

		g		What was the year of original construction of the piping?

		h		Does this line see flow at least annually (get flushed or become operational)? (Yes/No)

		I		Was this point of failure in the pipe body, a connector or a fitting?

		j		Did the piping have internal coating? (Yes/No)

		k		What is the PPTS survey ID for this release? (See your PPTS data entry person or contact Cheryl Trench or Bukky Adefemi for help with this if necessary.)
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Relief Lines 

		A		B		C		D

				Mainline Relief Line - A section of piping that transfers fluid to a containment system under pressure for the purposes of preventing a design overpressure.		Choose from dropdown		Put text answers and comments here																																																Yes						Open								Crude oil						aboveground

				Relief Lines																																																				No						Closed except when draining								Refined product						below ground

				Design/Identification																																																																		HVL						soil/air interface

		1		Do you have specific guidelines or standard design for relief lines (length of relief run to vessel, location of the actual relief device in relation to the source and the surge vessel, etc.)? (Yes/No)																																																				Spot UT														other

		2		What materials are used for relief lines? (See dropdown)																																																				Guided Ultrasonics								carbon steel

		3		How are most of your relief lines joined? (see dropdown)																																																				Visual								copper						external corrosion						pipe body

				Inspection																																																				Other, Please specify								stainless steel						internal corrosion						connector

		4a		Do you have an inspection program for aboveground relief piping? (Yes/No)																																																												other						damage caused by freezing						fitting

				If yes, what type of inspections do you do? (See dropdown)																																																				Monthly														excavation damage

				If yes, what frequency do you do these inspections? (See dropdown)																																																				Quarterly														other

		4b		Do you have an inspection program for belowground relief piping? (Yes/No)																																																				Annually								butt weld

				If yes, what type of inspections do you do? (See dropdown)																																																				Less frequently than Annually								socket weld

				If yes, what frequency do you do these inspections? (See dropdown)																																																				After each relief incident								bell and spigot

				Operations																																																				Other								threaded

		5		Do you periodically flush (change out with new product) relief lines?																																																												other

				If yes, what frequency do you do these flushes? (See dropdown)

		6		Do you drain relief lines so that they are empty the majority of the time?

				If yes, at what frequency do you ensure that the lines are empty? (See dropdown)

				Release History

		7		Have you had any relief line releases in the period 2003 - 2007? If yes, how many?

				For all releases from relief piping in the period 2003-2007, answer the following set of questions (use a new column for each release):

						Incident 1		Incident 2		Incident 3		Incident 4		Incident 5		Incident 6		Incident 7		Incident 8		Incident 9		Incident 10		Incident 11		Incident 12		Incident 13		Incident 14		Incident 15

		a		What date was the release?

		b		What product was released? (See dropdown)

		c		What was the cause of the failure? (See dropdown)

		d		Was this release located aboveground or below ground or at an air/soil interface?

		e		How was the piping joined? (See dropdown)

		f		What was the year of original construction of the piping?

		g		Does this line see flow at least annually (get flushed or become operational)?  (Yes/No)

		h		Was this point of failure in the pipe body, a connector or a fitting?

		i		What is the PPTS survey ID for this release? (See your PPTS data entry person or contact Cheryl Trench or Bukky Adefemi for help with this if necessary.)
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Tubing and Small Piping

		A		B		C		D

				Tubing/Small diameter piping - Piping used for instrumentation and small thermal relief connections.		Choose from dropdown		Put text answers and comments here

				Small diameter piping, tubing and threaded fittings (2" and less)

				Design/Identification

		1		Do you have a written standard for the material, pressure rating, installation and maintenance of small piping/tubing (Yes/No)																																						Crude						Excessive vibration

		2		Do you exclusively use one tubing and fitting manufacturer? (Yes/No)																																						Refined Product						Corrosion

				If yes, what specific characteristics do tubing/fittings from that manufacturer have that allow it to meet your needs-please do not give the name of manufacturer?																																						HVL						Improper Installation

		3		Do you use any special external coating or other protective measures on tubing? (Yes/No)																																						Other						Outside Force Damage including vandalism

				If so, what?																																												Freezing

				Inspection																																												Mismatched Equipment/Materials

		4		Do you have an inspection program that inspects for any of the following with regard to small piping/tubing?																																												Other

				Excessive or unnecessary length (Yes/No)																																						Yes						Tubing

				Inoperative instruments still connected and pressurized (Yes/No)																																						No						Fitting

				Are unused piping connections plugged or blinded off when not in use? (Yes/No)

				Differential movement causing strain on piping (Yes/No)

				Non-conforming pipe material (Yes/No)																																						Vibration						Stainless Steel rigid tubing

				Proper supports (Yes/No)																																						Improper Installation						Stainless Steel flex hose

				Excessive or unnecessary length of tubing/piping (Yes/No)																																						Mismatched manufacturers						Copper

				Excessive vibration (Yes/No)																																						Corrosion						Carbon Steel

				Operations																																						Buried tubing not shown on drawings						Other

		5		Do you use tubing in the following services:																																						Supports

				Sample Collection? (Yes/No)																																						Other

				Monitoring (pressure, temperature, etc.)? (Yes/No)

				Drain Lines? (Yes/No)

				Relief Piping? (Yes/No)

				Pump Seal Flushing? (Yes/No)

				Other? (Yes/No, If yes, please specify in cell D27)

		6		What is the maximum pressure that you use tubing for?

		7		What is your biggest tubing problem: (See dropdown)

				Release History

		8		In the period from 2003-2007, have you had any releases from tubing or small diameter piping?  If yes, how many?

				For all releases from tubing in the period 2003-2007, answer the following set of questions (use a new column for each release):

						Incident 1		Incident 2		Incident 3		Incident 4		Incident 5		Incident 6		Incident 7		Incident 8		Incident 9		Incident 10		Incident 11		Incident 12		Incident 13		Incident 14		Incident 15

		a		What date was the release?

		b		What product was released?

		c		What was the cause of the failure? (See dropdown)

		d		What material was the tubing? (See dropdown)

		e		What was the year of original installation of the tubing?

		f		Was this point of failure in the tubing or a fitting?

		g		What is the PPTS survey ID for this release? (See your PPTS data entry person or contact Cheryl Trench or Bukky Adefemi for help with this if necessary.)
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Valve Vaults and Culverts

		A		B		C		D

				Underground Vault - A vault or pit designed to provide working space for below grade items such as valves, meters, pressure-relieving devices, instrumentation clusters, and re-injection piping tie-ins. The pit is typically sustained by metal, masonry, or concrete supports to provide working space/access.		Choose from dropdown		Put text answers and comments here																																														Crude

				Underground Valve Vaults/Culverts																																																		Refined Product

				Design/Identification																																																		HVL

		1		Do you have the following installation of vaults/culverts?																																										0-10 years								Outside force damage

				Large diameter (>8 inch) connections - (Yes/No)																																										11-20 years								External corrosion due to water in the vault

				Small diameter (<6 inch) connections - (Yes/No)																																										21-30 years								External corrosion due to coating damage

				Large diameter (>8 inch) valves (Yes/No)																																										>30 years								Mechanical damage due to settling of the vault

				Sump re-injection (Yes/No)

				Other (Yes/No: if Yes, please specify type of installation(s) in cell D9)																																								Weldolet

		2		What is the typical connection type at the pipeline? (See dropdown)																																								Threadolet										Carbon Steel

		3		Are the vaults constructed to be self draining? (Yes/No)																																								Weld fitting										Other Metal

		4		Do your underground vaults include allowance for differential movement of the ground relative to the vault ie. a flexible connection between the piping and vault?  If yes, please describe the design.																																								Welded connection										Masonry

		5		Does your company have standards pertaining to:																																								Williamson type fitting with an internal plug										Concrete

				Connection type (Yes/No)																																								Reinforced nozzle		Yes								Other

				Piping size (Yes/No)																																										No

				Pipe coating in vaults (Yes/No)

				Inspection

		6		Does your company have specific inspection procedures for piping in valve vaults? (Yes/No)

				Operations

		7		Does your company have maintenance procedures to monitor and maintain the piping in these vaults? (Yes/No)

				Release History -- Only failures caused by something to do with the vault, see below for examples:

				Corrosion due to water contained by the vault structure, corrosion due to coating damage caused by the vault structure, damage caused by settling of the value structure, or outside force damage to the vault structure that impacted the pipe

		8		Have you had any failures associated with valve vault/culverts in the time period from 2003-2007? If yes, how many (put number in Cell D23)?

				For all releases associated with a valve vault/culvert in the period 2003-2007, answer the following set of questions (use a new column for each release):

						Incident 1		Incident 2		Incident 3		Incident 4		Incident 5		Incident 6		Incident 7		Incident 8		Incident 9		Incident 10

		a		What date was the release?

		b		What product was released?

		c		What was the cause of the release? (See dropdown)

		d		What is the material of construction of the valve vault? (See dropdown)

		e		What was the year of construction of this installation?

		f		What is the PPTS survey ID for this release? (See your PPTS data entry person or contact Cheryl Trench or Bukky Adefemi for help with this if necessary.)
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Deborah.Price
Facilities Survey for Advisory.xls


Tubing, Small Piping

		Source: Special survey on faciities sponsored by the Operations Technical Committee and the Data Mining Team, 2009

		Question		Section		Number of Respondents		Share of Total

		What section would you like to complete next?		Tubing and Small Piping		11		100.0%

		Do you have a written standard for the material, pressure rating, installation and maintenance of small piping/tubing?		Yes		9		81.8%

				No		2		18.2%

		Do you exclusively use one tubing and fitting manufacturer?		Yes		3		27.3%

				No		8		72.7%

		If yes, what specific characteristics do tubing/fittings from that manufacturer have that allow it to meet your needs? Please do not give the name of manufacturer.				3		27.3%

		Do you use any special external coating or other protective measures on tubing?		Yes		1		9.1%

				No		10		90.9%

		If so, what?				1		9.1%

		Do you have an inspection program that inspects for any of the following with regard to small piping/tubing?

		Inoperative instruments still connected and pressurized?		Yes		4		36.4%

				No		7		63.6%

		Are unused piping connections plugged or blinded off when not in use?		Yes		7		63.6%

				No		4		36.4%

		Differential movement causing strain on piping?		Yes		5		45.5%

				No		6		54.5%

		Non-conforming pipe material?		Yes		6		54.5%

				No		5		45.5%

		Proper supports?		Yes		7		63.6%

				No		4		36.4%

		Excessive or unnecessary length of tubing/piping?		Yes		6		54.5%

				No		5		45.5%

		Excessive vibration?		Yes		7		63.6%

				No		4		36.4%

		Do you use tubing in the following services:

		Sample Collection?		Yes		11		100.0%

				No		0		0.0%

		Monitoring (pressure, temperature, etc.)?		Yes		11		100.0%

				No		0		0.0%

		Drain Lines?		Yes		5		45.5%

				No		6		54.5%

		Relief Piping?		Yes		8		72.7%

				No		3		27.3%

		Pump Seal Flushing?		Yes		11		100.0%

				No		0		0.0%

		Other?		Yes		2		18.2%

				No		7		63.6%

		If Other, please specify				2		18.2%

		What is the maximum pressure that you use tubing for?				8		72.7%

		What is your biggest tubing problem:		Improper Installation		5		45.5%

				Excess Vibration		2		18.2%

				Corrosion		1		9.1%

				Outside force damage including vandalism		1		9.1%

				Freezing		0		0.0%

				Mismatched equip/mat'l		0		0.0%

				Other		0		0.0%

		In the period from 2003-2007, have you had any releases from tubing or small diameter piping?		Yes		9		81.8%

				No		2		18.2%

		If so, how many?				93
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Tubing, Small Piping

		5		2		1		0		0		0		2



Improper Installation

Excess Vibration

Outside force damage including vandalism

Freezing

Mismatched equipments/materials

Other

Not specified



Drain Lines Practices

		Source: Special survey on faciities sponsored by the Operations Technical Committee and the Data Mining Team, 2009

		Question		Section		Number of Respondents		Share of Number

		What section would you like to complete next?		Drain Lines		10		100.0%

		Do you have specific guidelines for design of drain systems?		Yes		5		50.0%

				No		5		50.0%

		What types of materials do you use for drain lines?		Carbon Steel		10		100.0%

				Stainless Steel		0		0.0%

				Copper		0		0.0%

				Plastic		0		0.0%

				Other		0		0.0%

		What method of joining is used on most drain lines?		Butt Weld		6		60.0%

				Socket Weld		1		10.0%

				Bell and Spigot		0		0.0%

				Threaded		3		30.0%

				Other		0		0.0%

		Do you allow threaded joints below grade?		Yes		2		20.0%

				No		8		80.0%

		Do you internally coat drain lines for flow improvement and/or Corrosion Control?		Yes		1		10.0%

				No		9		90.0%

		Do you design drainlines so that they slope to prevent low point collection of liquids/debris?		Yes		10		100.0%

				No		0		0.0%

		Do you include inspection ports (e.g. clean outs) in the piping?		Yes		5		50.0%

				No		5		50.0%

		Do you have a program to inspect drain lines on a regular basis?		Yes		3		30.0%

				No		7		70.0%

		If yes, what type of inspections do you do?				Visual only: 2; Visual + UT + GUL: 1

		If Other- Please Specify		Open-Ended Response		0		0.0%

		What frequency do you do these inspections?		Monthly		1		33.3%

				Quarterly		0		0.0%

				Annually		1		33.3%

				Other		1		33.3%

		Do you periodically flush drain lines as a maintenance practice?		Yes		3		30.0%

				No		7		70.0%

		Is your policy to have gravity drain lines always open or to have them closed to flow except when draining?		Open		4		40.0%

				Closed except when draining		6		60.0%

		Is your policy to have pressure drain lines always open or to have them closed to flow except when draining?		Open		1		10.0%

				Closed except when draining		9		90.0%

		After hydrotests do you flush or purge (remove water) from drain lines before putting them into service?		Yes		7		70.0%

				No		3		30.0%



Cheryl Trench:
A. Reliable installation confirmation, training support.
B. Armor Jacketed w steel fittings
C. quality of manufacture, ease of procurement

Cheryl Trench:
Armor Jacket

Cheryl Trench:
Pipe, Instrumentation

Cheryl Trench:
2 @ 1440
1 @ 1600
1 @ 1880
2 @ 2000
1 @ 2500
1 @ "no limit"
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Dead Leg Practices

		Source: Special survey on faciities sponsored by the Operations Technical Committee and the Data Mining Team, 2009

		Question		Section		Number of Respondents		Share of Total

		What section would you like to complete next?		Dead Leg Piping		11		100.0%

		Do you actively try to identify idle/abandoned lines that still contain product?		Yes		11		100.0%

				No		0		0.0%

		Do you actively try to identify relief lines and/or drain lines in a dead leg program?		Yes		7		63.6%

				No		4		36.4%

		Do you actively try to identify other lines that don't operate frequently in a dead leg program?		Yes		6		54.5%

				No		5		45.5%

		Do you use internal monitoring devices or perform tests for internal corrosion in your facilities?		Yes		7		63.6%

				No		4		36.4%

		Do you have an internal corrosion inhibitor program for facilities?		Yes		2		18.2%

				No		9		81.8%

		Do you have a database or tracking system for identified dead legs?		Yes		4		36.4%

				No		7		63.6%

		Do you identify dead leg piping on facility as-built drawings?		Yes		2		18.2%

				No		9		81.8%

		For aboveground dead legs, do you perform periodic visual inspections?		Yes		9		81.8%

				No		2		18.2%

				Not Applicable		0		0.0%

		If yes, what is the frequency?		Monthly		2		18.2%

				Quarterly		1		9.1%

				Annually		1		9.1%

				Less often than annually (e.g., every 5 years)		5		45.5%

		For aboveground dead legs, do you perform periodic NDT inspections?		Yes		6		54.5%

				No		5		45.5%

				Not Applicable		0		0.0%

		If yes, what type of inspections?		GWUT		3		27.3%

				Spot UT		6		54.5%

				Smart Pigging		0		0.0%

				Other		1		9.1%

						3		27.3%

		If other, please specify		Open-Ended Response		0		0.0%

		If Combination of Tests, please specify which		Open-Ended Response		0		0.0%

		For underground dead legs, do you perform any NDT?		Yes		5		45.5%

				No		5		45.5%

				Not Applicable		1		9.1%

		If yes, what type of inspections?		GWUT		3		27.3%

				Spot UT		4		36.4%

				Smart Pigging		0		0.0%

				Other		0		0.0%

				Combination of Tests		2		18.2%

		If other, please specify				0		0.0%

		Are periodic flushing activities performed on dead leg piping?		Yes		3		27.3%

				No		8		72.7%

		If yes, what is the frequency?		Monthly		0		0.0%

				Quarterly		1		9.1%

				Annually		2		18.2%

				Less often than annually (e.g., every 5 years)		0		0.0%

		Do you sample and test dead leg contents for the presence of MIC in crude lines?		Don't have this product type		1		9.1%

				Yes		1		9.1%

				No		9		81.8%

		If so, do you have any established thresholds for action when MIC is discovered?		Yes		1		9.1%

				No		0		0.0%

		If yes, what is that threshold?				1		9.1%

		Do you sample and test dead leg contents for the presence of MIC in refined products lines?		Don't have this product type		0		0.0%

				Yes		1		9.1%

				No		10		90.9%

		If so, do you have any established thresholds for action when MIC is discovered?		Yes		0		0.0%

				No		1		9.1%

		If yes, what is that threshold?		Open-Ended Response		0		0.0%

		Do you sample and test dead leg contents for the presence of MIC in HVL lines?		Don't have this product type		1		9.1%

				Yes		0		0.0%

				No		10		90.9%

		If so, do you have any established thresholds for action when MIC is discovered?		Yes		0		0.0%

				No		0		0.0%

		If yes, what is that threshold?		Open-Ended Response		0		0.0%

		When a line is deemed a dead leg, do you have a program that requires the product be removed from the piping?		Yes		3		27.3%

				No		8		72.7%
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Cheryl Trench:
System did not allow respondents to enter more than one.  If respondent specified "GWUT, Spot UT" under detail for Combination of Tests," the answers have been placed in the appropriate cell.



Relief Lines Practices

		Source: Special survey on faciities sponsored by the Operations Technical Committee and the Data Mining Team, 2009

		Question		Section		Number of Responses		Share

		What section would you like to complete next?		Relief Lines		11		100.0%

		Do you have specific guidelines or standard design for relief lines (length of relief run to vessel, location of the actual relief device in relation to the source and the surge vessel, etc.)?		Yes		7		63.6%

				No		4		36.4%

		What materials are used for relief lines?		Carbon Steel		11		100.0%

				Copper		0		0.0%

				Stainless Steel		0		0.0%

				Other		0		0.0%

		How are most of your relief lines joined?		Butt Weld		9		81.8%

				Socket Weld		0		0.0%

				Bell and Spigot		0		0.0%

				Threaded		2		18.2%

				Other		0		0.0%

		Do you have an inspection program for aboveground relief piping?		Yes		8		72.7%

				No		3		27.3%

		If yes, what type of inspections do you do?		Spot UT		1		9.1%

				Guided Ultrasonics		0		0.0%

				Visual		8		72.7%

				Other		0		0.0%

		If Other, please specify				0		0.0%

		What frequency do you do these inspections?		Monthly		0		0.0%

				Quarterly		0		0.0%

				Annually		2		18.2%

				Less frequently than annually		4		36.4%

				After each relief incident		0		0.0%

				Other		2		18.2%

		Do you have an inspection program for belowground relief piping?		Yes		1		9.1%

				No		10		90.9%

		If yes, what type of inspections do you do?		Spot UT		1		9.1%

				Guided Ultrasonics		1		9.1%

				Visual		0		0.0%

				Other		0		0.0%

		If Other, please specify		Open-Ended Response		0		0.0%

		What frequency do you do these inspections?		Monthly		0		0.0%

				Quarterly		0		0.0%

				Annually		0		0.0%

				Less frequently than annually		1		9.1%

				After each relief incident		0		0.0%

				Other		0		0.0%

		Do you periodically flush (change out with new product) relief lines?		Yes		2		18.2%

				No		9		81.8%

		If yes, what frequency do you do these flushes?		Monthly		0		0.0%

				Quarterly		0		0.0%

				Annually		1		9.1%

				Less frequently than annually		0		0.0%

				After each relief incident		0		0.0%

				Other		1		9.1%

		Do you drain relief lines so that they are empty the majority of the time?		Yes		1		9.1%

				No		10		90.9%

		If yes, at what frequency do you ensure that the lines are empty?		Monthly		0		0.0%

				Quarterly		0		0.0%

				Annually		0		0.0%

				Less frequently than annually		0		0.0%

				After each relief incident		1		9.1%

				Other		0		0.0%



&A

Page &P of &N



Valve Vault Practices

		Source: Special survey on faciities sponsored by the Operations Technical Committee and the Data Mining Team, 2009

		Question		Section		Number of Respondents		Share of Total

		Which section would you like to complete?		Valve Vaults and Culverts		9		100.00%

		Do you have the following installation of vaults/culverts?		Large diameter (>8 inch) connections		9		100.00%

				Small diameter (<6 inch) connections		7		77.78%

				Large diameter (>8 inch) valves		9		100.00%

				Sump re-injection		4		44.44%

				Other		1		11.11%

		If you checked other above, please specify the type(s)		Open-Ended Response		1

		What is the typical connection type at the pipeline?		Weldolet		3		33.33%

				Threadolet		2		22.22%

				Weld Fitting		1		11.11%

				Welded Connection		3		33.33%

				Williamson Type Fitting w/Internal Plug		1		11.11%

				Reinforced Noozle		0		0.00%

		Are the vaults constructed to be self draining?		Yes		4		44.44%

				No		5		55.56%

		Do your underground vaults include allowance for differential movement of the ground relative to the vault ie. a flexible connection between the piping and vault? If yes, please describe the design below.		Yes		3		33.33%

				No		6		66.67%

		If you checked Yes above, please describe the design here		Open-Ended Response		3		33.33%

		Does your company have standards pertaining to:		Connection type		4		44.44%

				Piping size		4		44.44%

				Pipe coating in vaults		5		55.56%

		Does your company have specific inspection procedures for piping in valve vaults?		Yes		4		44.44%

				No		5		55.56%

		Does your company have maintenance procedures to monitor and maintain the piping in these vaults		Yes		6		66.67%

				No		3		33.33%

		Release History -- Did you have any failures associated with valve vault design from 2003-2007?		Yes		1		11.11%

				No		8		88.89%
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Facilities Inspections

		Source: Special survey on faciities sponsored by the Operations Technical Committee and the Data Mining Team, 2009

		Line num.		Question		Section		Number of Respondents		Share of Total

		1		What section would you like to complete next?		Facility Inspections		11		100.0%

		2		Checklist for walkarounds		Yes		6		54.5%

		3				No		5		45.5%

		4		If yes, is the form standard across all facilities or specific to the facility?		Yes (standard)		5		45.5%

		5				No (specific)		1		9.1%

		6		Is your fprogram based on a risk evaluation?		Yes		6		54.5%

		7				No		5		45.5%

		8		If yes, what do you use risk to determine?		What facilities/equipment to evaluate		1		9.1%

		9				Frequency of evaluation		1		9.1%

		10				What evaluation method to use		0		0.0%

		11				All of the above		4		36.4%

		12		Periodic evaluation for aboveground pipe?		Yes		7		63.6%

		13				No		4		36.4%

		14		If yes, do you perform the following types of evaluations?  If yes, with what frequency?		Hydrotesting - Yes		2		18.2%

		15				Hydrotesting - No		5		45.5%

		16				Hydrotesting Quarterly to annually		0		0.0%

		17				Hydrotesting Less than annually to 4 years		1		9.1%

		18				Hydrotesting 5 year interval		0		0.0%

		19				Hydrotesting Greater than 5 year interval		1		9.1%

		20				Other Pressure Testing - Yes		2		18.2%

		21				Other Pressure Testing - No		5		45.5%

		22				Other Pressure Testing Quarterly to annually		1		9.1%

		23				Other Pressure Testing Less than annually to 4 years		0		0.0%

		24				Other Pressure Testing 5 year interval		0		0.0%

		25				Other Pressure Testing > 5 year interval		0		0.0%

		26				Guided Wave Ultrasonics - Yes		4		36.4%

		27				Guided Wave Ultrasonics - No		3		27.3%

		28				Guided Wave Quarterly to annually		0		0.0%

		29				Guided Wave Less than annually to 4 years		0		0.0%

		30				Guided Wave 5 year interval		1		9.1%

		31				Guided Wave > 5 year interval		3		27.3%

		32				NDT - Yes		6		54.5%

		33				NDT - No		1		9.1%

		34				NDT Quarterly to annually		0		0.0%

		35				NDT Less than annually to 4 years		0		0.0%

		36				NDT 5 year interval		2		18.2%

		37				NDT Greater than 5 year interval		3		27.3%

		38				Internal Inspection - Yes		2		18.2%

		39				Internal Inspection - No		5		45.5%

		40				Internal Inspection Quarterly to annually		0		0.0%

		41				Internal Inspection Less than annually to 4 years		0		0.0%

		42				Internal Inspection 5 year interval		2		18.2%

		43				Internal Inspection Greater than 5 year interval		1		9.1%

		44				Other Eval Yes		3		27.3%

		45				Other Eval - No		2		18.2%

		46				Other Eval Quarterly to annually		2		18.2%

		47				Other Eval Less than annually to 4 years		0		0.0%

		48				Other Eval 5 year interval		0		0.0%

		49				Other Eval  Greater than 5 year interval		1		9.1%

		50		Periodic evaluation for belowground pipe?		Yes		5		45.5%

		51				No		6		54.5%

		52		If yes, do you perform the following types of evaluations?  If yes, with what frequency?		Hydrotesting - Yes		3		27.3%

		53				Hydrotesting - No		2		18.2%

		54				Hydrotesting Quarterly to annually		0		0.0%

		55				Hydrotesting Less than annually to 4 years		1		9.1%

		56				Hydrotesting 5 year interval		1		9.1%

		57				Hydrotesting Greater than 5 year interval		1		9.1%

		58				Other Pressure Testing - Yes		2		18.2%

		59				Other Pressure Testing - No		2		18.2%

		60				Other Pressure Testing Quarterly to annually		0		0.0%

		61				Other Pressure Testing Less than annually to 4 years		0		0.0%

		62				Other Pressure Testing 5 year interval		1		9.1%

		63				Other Pressure Testing > 5 year interval		1		9.1%

		64				Guided Wave Ultrasonics - Yes		4		36.4%

		65				Guided Wave Ultrasonics - No		1		9.1%

		66				Guided Wave Quarterly to annually		0		0.0%

		67				Guided Wave Less than annually to 4 years		0		0.0%

		68				Guided Wave 5 year interval		0		0.0%

		69				Guided Wave Greater than 5 year interval		4		36.4%

		70				NDT - Yes		3		27.3%

		71				NDT - No		2		18.2%

		72				NDT Quarterly to annually		0		0.0%

		73				NDT Less than annually to 4 years		0		0.0%

		74				NDT 5 year interval		0		0.0%

		75				NDT Greater than 5 year interval		3		27.3%

		76				Internal Inspection - Yes		2		18.2%

		77				Internal Inspection - No		3		27.3%

		78				Internal Inspection Quarterly to annually		0		0.0%

		79				Internal Inspection Less than annually to 4 years		0		0.0%

		80				Internal Inspection 5 year interval		1		9.1%

		81				Internal Inspection > 5 year interval		1		9.1%

		82				Other Eval Yes		2		18.2%

		83				Other Eval - No		3		27.3%

		84				Other Eval Quarterly to annually		0		0.0%

		85				Other Eval Less than annually to 4 years		0		0.0%

		86				Other Eval 5 year interval		1		9.1%

		87				Other Eval  > 5 year interval		1		9.1%

		88		Periodic sump testing?		Yes		1		9.1%

		89				No		10		90.9%

		90		If yes, what frequency is testing performed?		Quarterly to annually		0		0.0%

		91				Less than annually to 4 years		1		9.1%

		92				5 year interval		0		0.0%

		93				Greater than 5 year interval		0		0.0%

		94		Periodic scraper trap integrity testing?		Yes		2		18.2%

		95				No		9		81.8%

		96		If yes, what frequency is testing performed?		Quarterly to annually		0		0.0%

		97				Less than annually to 4 years		0		0.0%

		98				5 year interval		1		9.1%

		99				Greater than 5 year interval		1		9.1%

		100		Valve inspections including non-DOT valves?		Yes		4		36.4%

		101				No		7		63.6%

		102		Inspection of pump seal flush system		Yes		3		27.3%

		103				No		8		72.7%

		104		Periodic testing of your alarms and shutdown systems?		Yes		9		81.8%

		105				No		2		18.2%

		106		If yes, what frequency is testing performed?		Quarterly to annually		8		72.7%

		107				Less than annually to 4 years		1		9.1%

		108				5 year interval		0		0.0%

		109				Greater than 5 year interval		0		0.0%

		110		Periodic inspection of your small pipe and pipe components?		Yes		6		54.5%

		111				No		5		45.5%

		112		Predictive maintenance (vibration monitoring, e.g.)		Yes		6		54.5%

		113				No		5		45.5%

		114		For truck loading facilities: inspection of loading arms and other rack hoses?		Yes		7		63.6%

		115				No		3		27.3%

		116		Winterization plan/ checklist?		Yes		8		72.7%

		117				No		3		27.3%

		118		External corrosion monitoring?		Yes		11		100.0%

		119				No		0		0.0%

		120		Inspection and maintenance procedures for critical equipment including valves, pumps, alarms, etc?		Yes		9		81.8%

		121				No		2		18.2%

		122		Periodic PHAs (e.g.HAZOP) of your facility?		Yes		8		72.7%

		123				No		3		27.3%

		124		If yes, what frequency are the reviews performed?		Quarterly to annually		1		9.1%

		125				Less than annually to 4 years		1		9.1%

		126				5 year interval		2		18.2%

		127				Greater than 5 year interval		4		36.4%

		128		Do you perform HAZOP's during projects and upgrades?		Yes		8		72.7%

		129				No		3		27.3%

		130		Local operating instructions specific equipment (pig traps, valves, pumps, etc.)?		Yes		8		72.7%

		131				No		3		27.3%

		132		Do you have up-to-date facility drawings such as P&IDs, Area Classification, and underground utilities?		Yes		5		45.5%

		133				No		6		54.5%

		134		Percentage of facilities monitored remotely?		0%		0		0.0%

		135				Less than 25%		0		0.0%

		136				Between 25% to 50%		2		18.2%

		137				Between 50% to 75%		4		36.4%

		138				Greater than 75%		5		45.5%

		139		If monitored remotely, please answer the following:		Sump tank alarms - No		11		100.0%

		140				Sump tank alarms - Yes		0		0.0%

		141				Vapor detectors  - Yes		8		72.7%

		142				Vapor detectors  - No		3		27.3%

		143				Security alarms - No		7		63.6%

		144				Security alarms - Yes		3		27.3%

		145				Fire eyes - Yes		9		81.8%

		146				Fire eyes - No		2		18.2%

		147				Cameras - Yes		6		54.5%

		148				Cameras - No		5		45.5%

		149				Attendance switches - Yes		3		27.3%

		150				Attendance switches - No		8		72.7%

		151				Pressure and temperature monitoring - Yes		10		90.9%

		152				Pressure and temperature monitoring - No		1		9.1%

		153				Other devices - Yes		5		45.5%

		154				Other devices - No		5		45.5%

		155		If yes, please specify what devices.  (See next page)		Open-Ended Response		5		45.5%

				Types of "Other Monitoring" and Number of Operators Using Them

				Type		Total

				Corrosion		1

				Flow		5

				Gravity		1

				H2S		1

				Metering		1

				Moisture		1

				Seal		3

				Tank Level		3

				Valve Position		1

				Vibration		2

				Grand Total		19
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Table 1 -- 2003-2007 Releases Reported on
Facilities Survey

Section Total Share by

Releases Section
Dead Leg Piping 29 16.1%
Drain Lines 40 22.2%
Relief Lines 17 9.4%
Tubing and Small Piping 93 51.7%
Valve Vault Design 1 0.6%
Grand Total 180 100.0%

Source: Special survey of releases in facilities, 2003-
2007. (Because there was only 1 incident relating to
valve vault design, this category is not covered further
in this Advisory.)

Tubing and Small Diameter Piping Results

Tubing/small piping accounted for the largest number of incidents by far, at 93 of the 180, or 52% of the
incidents identified in the survey. Two-thirds of these incidents involved a fitting and one-third the
tubing or piping itself.

For the purposes of this survey, the questionnaire on “Tubing and Small

Diameter Piping” addressed piping used for instrumentation and small thermal
Tubing/small piping: relief connections: small diameter piping, tubing and threaded fittings (2" and
52% of the survey less). Some highlights of the responses on the characteristics of this pipe and
incidents, 2/3 of which related practices:
involved the fitting... e 9 of 11 respondents have written standards for material, pressure rating,

installation and maintenance of these assets;

e Only 3 respondents depended on one manufacturer alone, one because
of the quality of manufacture, one because of reliable installation and training support, and one
because it was armor jacketed with steel fittings;

e 10 out of 11 respondents did not use any external coating or other protection; the 11" respondent
uses the armor jacketed material;

e Inspection programs varied widely. No given type of program among those in the survey was
used (or not used) by more than 64% (7 out of 11) of respondents. This may create an opportunity
for practice sharing. The survey asked about the following programs [read each result as # out of
11 respondents]: inoperative instruments still connected/pressurized (no program=7); unused
connections plugged/blinded off (yes, a program=7); differential movement causing strain (no
program=6); non-conforming pipe material (yes, a program=6); proper supports (yes, a
program=7); excessive length (yes, a program=6); excessive vibration (yes, a program=7);

o All respondents used tubing and small piping for sample collection, monitoring (pressure,
temperature, e.g.), and pump seal flushing. Some respondents also used it for other purposes such
as drain lines and relief piping.

o Respondents were asked their biggest problem (not their only problem) with respect to
tubing/small piping. The largest number cited improper installation (5), followed by excess
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Quality control during
installation is critical to
improving tubing/small
piping performance...

vibration (2), corrosion (1), and outside force damage (1). Other
available choices (but not selected by any operator) were freezing,
mismatched equipment/materials and “other.” Two operators did
not provide an answer to the question.

Improper installation and vibration were not only identified by operators as

their biggest problem, they were also key contributors to the releases

submitted to the survey, together contributing to more than 1/3 of the incidents (40% of the incidents
involving a fitting, and a lower share of those involving the piping itself). Many of these fittings are
designed for “easy installation,” but it is still possible to install them improperly if procedures are not

followed. Additionally, care must be taken to ensure the piping is designed and installed in a manner that
iS not susceptible to vibration (e.g. unsupported lengths, heavy fittings on small piping, etc.) Most piping
suppliers have installation best practices that should be considered during installation. Quality control
during the installation of tubing and small piping is critical to improving performance in this area. Also

important for failures involving the fitting were equipment failure (19%) and freezing (11%). For
incidents involving piping/tubing, other important causes are corrosion (27%) and equipment failure

(23%).

Drain Piping Results

The drain piping section of the survey had questions regarding design of drain lines and maintenance
practices as well as questions about releases from drain lines. Ten of the 11 survey respondents
completed the section on drain piping. All of the 10 responders use carbon steel for drain lines and slope
the lines to prevent low spots. Six of the 10 use butt weld connections, three use threaded connections
and one uses socket welds. Most operators that responded do not internally coat drain lines as a general

Almost half of the drain
line releases occurred on
the body of the pipe, not
the fitting or connector.

Freezing (above ground)
and internal corrosion
(below ground) were the
main contributing
factors

practice. Threaded connections below grade are not allowed by 70% of
respondents.

There were 40 releases from drain lines reported on the survey. One release
was from an HVL line, 18 were from crude lines and 21 were from refined
products lines. Freezing and internal corrosion were the main contributing
factors to the releases, with 10 and 9 releases respectively. Location of drain
piping above- (21 incidents) or below- grade (16 incidents) showed a clear
pattern with respect to the contributing factor: lines above ground had all of the
freezing incidents while most of the internal corrosion incidents occurred on
lines below grade. Unlike tubing and small piping where most of the releases
occurred on the fitting, almost half of the drain line releases (18) occurred on
the body of the pipe. There were 11 incidents at fittings and 7 more at
connectors.

Mitigation of problems in drain lines will depend on the location and

configuration of the lines. Aboveground lines need to be configured to prevent water traps or have water
drained from the lines. Belowground lines should be monitored for internal corrosion. One typical
mitigation technique is flushing of the line. Of the 40 drain line releases, 31 or 75% took place on piping
that saw flow at least once a year. Because information is limited, so must our conclusions be: the only
thing we can conclude is that flow at least annually — alone — does not seem to stop releases. Each
operator will thus need to determine the appropriate interval for flushing and to examine other prevention

practices.

For more information, contact ppts@api.org 5 October 2009
©American Petroleum Institute, 2009



Dead Leg Results

PPTS ADVISORY 2009-5

85% of dead leg
incidents result from
internal corrosion; 90%
of these in crude oil
systems

The definition of a dead leg for the purpose of this survey was: a line with no
flow, low flow, or intermittent or occasional flow. Relief lines that would
channel pressure from a mainline to a vessel in an overpressure situation would
still be a relief line but it also could be considered a type of dead leg due to
intermittent flow. The same could be true of drain lines. It is assumed for the
purpose of this survey that the dead legs are not also relief lines or drain lines.
There are characteristics in common, however, so a later section discusses some

issues and mitigation strategies for these low flow/no flow lines.

Respondents to the survey indicated that 85% of dead leg incidents over the period from 2003-2007 were
caused by internal corrosion. Five of eleven operators completing the survey reported dead leg incidents.

In 92% of incidents, the
dead leg did not see flow

Dead leg piping accounted for approximately 16% or 29 of the incidents
identified in the survey. Of these incidents, crude oil was the commaodity in 26
(90%) of the incidents and refined product was the commodity in 1 (3%). No

at least annually commodity was reported in the remaining 2 (7%) incidents. Of the 24 incidents

where the frequency of flow was reported, 22 or 92% occurred on dead legs that
did not see flow at least annually. (No information on the frequency of flow was reported in 5 incidents.)
In one incident reported on this survey, the operator sampled the contents for MIC; this involved a
segment that had not previously been identified as a dead leg. Among the incidents involving a
previously identified dead leg, MIC sampling of the contents was not conducted.

e All 11 operators in this survey were actively trying to identify idle/abandoned lines that still
contain product.

e Periodic flushing activities are performed on dead leg piping by 3 of 11 operating companies.

e The majority of operators perform visual inspections (9 of 11) and NDT inspections (6 of 11) of
above ground piping.

o Half of the operators (5 of 10) reported performing NDT inspections of below ground piping
with 1 operator not reporting below ground dead legs.

e Once aline is deemed a dead leg, 3 of 11 operators have a program that requires the product to
be removed from the piping.

Relief Lines Results

Relief lines represented the fewest number of releases of any of the piping groups at 9%. One-third of the
leaks were related to corrosion and another one-third were leaks from the relief valve itself. All but one
of the corrosion leaks were internal corrosion, which was not a surprise given

] the typically stagnant nature of the product in this type of piping. One of the
All'but one of the relief questions in the survey asked operators about flushing these lines. Very few
line corrosion leaks were | gperators regularly flush their relief lines (2 of 11) and while the data is not
internal corrosion available to support a conclusion on the success of flushing, one of the

operators that flushed their lines also experienced a leak. This indicates
flushing is not necessarily the answer, but many subject matter experts would concur that it makes sense
to perform a flushing activity more frequently than once per year (see Drain Piping Results). Ultimately,
each operator needs to evaluate its system to determine the need for internal corrosion mitigation
activities.

The releases due to failure of the valve itself indicate additional attention to the valve may also be
warranted. It was not possible to tell from the survey results if the valves involved in these releases were
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subject to inspections by regulation or not. Regardless of

regulatory requirements, operators are advised to include
inspection of these valves as part of their integrity . Table 2 —
programs. (These incidents include those where the valve Facility Inspections Survey Summary

does not open or close on command, or opens or closes

without a command. They do not include incidents where Inspections of: Respondents
an individual might place or leave a valve in the wrong Performing
position.) Alarms/Shutdown Systems 82%
Low Flow and No Flow Lines in Perspective Aboveground Piping 64%
Dead legs, drain lines and relief lines have a common Loading Arms/Hoses 64%
denominator: the problems that come with limited, Small Piping/Connections 55%

sporadic flow or no flow at all. Some of the strategies to .
Underground Piping 45%

manage the integrity of these lines are also common
among them. Not all operators have dead legs and some Valves 36%

may be in the process of eliminating them, because Pump/Seal Flush Systems 27%

experience has demonstrated that they are susceptible to
internal corrosion, particularly in crude oil service, and Traps 18%

should be considered high risk. Operators should consider | g;mps 9%

draining and isolating crude oil system dead legs that serve
no further process purpose. A phase-out plan for
systematically removing these dead legs could be developed. Importantly, however, drain lines and relief
lines may also be essentially dead legs much of the time.

In the absence of a dead leg removal (drain and isolation) plan, flushing dead legs can reduce the internal
corrosion threat. Ideally, dead legs should be flushed with fluids that contain biocide to inhibit microbial
growth. Flushing dead legs with un-treated fluids can reduce the threat of corrosion by removing deposits
and preventing microbial bio-films from becoming established. Caution should be exercised, however, as
flushing can replenish the nutrient supply, which can exacerbate microbial growth. This should be taken
into consideration when deciding upon a mitigation strategy. Unless removed, dead legs in all
commodity types should be inspected at a prescribed interval appropriate to the corrosion risk.
Inspections should be targeted at locations where water and deposits can collect, which allow microbial
activity to develop (dependent upon the orientation and configuration of the pipe work).

Inspection Practices for Facility Piping and Equipment

The purpose of the facility inspection portion of the survey was to identify common operator inspection
practices, and the breadth, depth and frequency of those practices. The questions also covered the
technology employed.

The survey results indicate a wide variety of inspections practices are currently in place for facility piping
and equipment within industry. The wide variety may be attributed to not only the varied regulatory
requirements, but individual company standards and practices as well as practices resulting from past
incidents. Table 2 (right top) is a survey summary of the percent of respondents performing inspections
on various facility components and equipment. The release data in Table 1

Tubing/small piping
accounted for 52% of the
incidents, but only half
of the respondents
perform periodic
inspections of them.

suggest that facility inspection programs should give additional consideration to
small piping, connections and underground piping. About one-half of the
survey respondents are not performing any formal program inspections on these
specific items. As expected, inspection techniques varied across operators but
included pressure testing, guided wave ultrasonics (UT), Non-Destructive
Testing (NDT), visual and other techniques.

For more information, contact ppts@api.org 7 October 2009
©American Petroleum Institute, 2009



PPTS ADVISORY 2009-5

For above ground assets, the most common cause for drain line failures was damage from freezing.
However, not all of the respondents include a winterization program/checklist in their facility inspection
program. This indicates that a frequent, yet preventable cause of facility releases might be addressed by

50% of respondents
utilize a checklist for the
periodic walkarounds

46% of respondents
have updated facility
drawings.

putting a Standard Operating Procedure (SOP) or checklist in place.

As the industry transitions to a less experienced workforce, it is critical to have
well-documented operation, inspection and maintenance procedures. The
survey indicated 82% of respondents have documented inspection and
maintenance procedures for critical equipment and 72% of respondents indicate
local operating instructions for equipment are available. However, only 46% of
the respondents indicated facility drawings such as P&IDs, area classification,
utilities, etc., including those for non-regulated facilities, were up to date.
Finally, only 50% of respondents utilize a checklist for the periodic
walkarounds performed by facility personnel.

In summary, there are many factors that influence spill performance at facilities.

This limited survey has identified several improvement opportunities. Integrity
testing and inspection alone will not ensure acceptable spill performance. Other considerations such as
design and installation standards, operating and maintenance procedures, and employee knowledge and
skill should be incorporated in the overall facility integrity program.

Facility Assessments in Perspective

While an integrity-related facility assessment focuses on potential release sources, a fully integrated
program should encompass the entire functional and operational roles of a facility. It should include more
than the consideration of integrity related equipment, components, and systems that have the potential risk
of product release. While the use of integrity assessments alone may satisfy government requirements, it
falls short of providing an overall picture of the current performance of the facility. A more thorough
facility assessment should include a review of the equipment and components required for operation of
the facility beyond integrity compliance. Considerations for safety, risk, reliability, maintenance, design,
and equipment life, to name a few, should be included in the overall facility assessment. A well designed
and structured predictive maintenance and assessment (audit) process is recommended to ensure
adherence to the agreed upon processes.

This PPTS Operator Advisory examined some facility components’ operational systems that contribute to
failures at facilities. Facilities are unique to company designs and culture, construction era, technology,
maintenance philosophies, function and the like. Therefore, the assessment of any facility should be
adapted to the facility age and design.

Considerations for Operators

The facility assets discussed in this PPTS Operator Advisory present a number of challenges for integrity
management. A release prevention strategy should evaluate risk avoidance where the items are designed
away entirely, and risk management where threats such as the presence of water, vibration, and
installation errors are mitigated. The opportunities for release prevention may be different for existing
facilities relative to new facilities or those being significantly renovated. Some considerations for
operators include:

/7

< Where possible, eliminate the need for tubing through the use of electrical transducers or sensors.
Where tubing/small piping is absolutely necessary, care should be taken to ensure proper
installation and inspection according to manufacturer's recommendations. Configuration of the
tubing should be designed to eliminate long runs, reduce or prevent vibration, and allow for
periodic inspection.
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%+ Although tubing and small diameter piping accounted for approximately 52% of the survey
incidents, only half of the respondents perform periodic inspections. Inspection of tubing/small
piping, especially at the fittings, for correct installation, tightness, and excessive vibration should
be considered as part of a facility integrity program.

«+ Water can be a problem in drain lines — in fact, in any lines with limited, sporadic flow. Work to
eliminate accumulations of water in the design of drain lines. For existing above ground lines,
freeze protection should be considered. Injection of biocide and/or corrosion inhibitors should be
considered for lines with potentially corrosive product. Experience says threaded connections are
most at risk from freezing and corrosion.

% For dead legs, the first step, particularly in crude systems, is to identify them. If possible,
reconfigure piping to effect removal of a dead leg. If it is not possible to remove the dead leg, it
may be necessary to take a series of steps such as draining the segment, isolating it from other
piping, flushing/treating it in a carefully designed program that considers different corrosion
mechanisms and appropriate intervals for treatment, and finally, inspecting the identified dead leg
at defined intervals using an internal inspection technique such as UT checks of low spots, guided
wave ultrasonic inspection, or intelligent pig tools.

< For relief lines, where limited, sporadic flow is again an issue, operators may need to flush the
line periodically. They may also consider some type of internal inspection of the line, or external
UT of the line walls, especially when potentially corrosive products have been in the line. In
addition, operators need to test and inspect relief valves to assure that they are working properly.

%+ Operators should carefully develop a facility inspection program that goes beyond regulatory
compliance and includes design, maintenance, operation and other relevant considerations as
well. Operators should perform periodic walkarounds of the their facilities. A standardized
checklist for these walkarounds should be used not only to document the inspection but also to
ensure facility personnel are focused on identifying relevant issues to prevent and/or mitigate
facilty incidents.

% Operators should consider developing internal incident reporting procedures that collect and
document specific details on items involved in failures and should strive to conduct thorough
investigations to determine primary and root causes beyond the results or symptoms of failures.

* * * * *
0‘0 0‘0 0‘0 0‘0 0.0

The hazardous liquids pipeline industry undertook a voluntary environmental performance tracking
initiative in 1999, recording detailed information about spills and releases, their causes and consequences.

The pipeline members of the American Petroleum Institute and the Association of Qil Pipe Lines believe
that tracking and learning from spills improves performance, and demonstrates the industry’s firm
commitment to safety and environmental protection by its results.

This is one in a series of Advisories based on the Pipeline Performance Tracking System, "PPTS."

NOTE: The “Considerations for Operators” in this document represent the experience of a limited number
of subject matter experts from a variety of liquids pipelines operators. They were not developed under the
process prescribed by the American National Standards Institute and do not represent a Standard or a
Recommended Practice of the API or its member companies.

Find this and other Advisories drawn from the hazardous liquid industry’s Pipeline Performance Tracking
System at www.api.org/ppts.
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