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ANSI/ API RP-754

Process Safety Performance Indicators for the
Refining & Petrochemical Industries

Part 4: Implementation of RP-754

Dawn Wurst
Member API RP-754 Drafting Committee

Welcome and thank you for joining us for the last in a series of four webinars to
discuss the content and implementation of the new ANSI/API Recommended
Practice 754, Process Safety Performance Indicators for the Refining and
Petrochemical Industries.

All four webinars are being recorded for future playback on the API website.

My name is Dawn Wurst and I am the Safety Director for Flint Hills Resources’
Pine Bend Refinery and it was my pleasure to serve as a member of the RP-754
drafting committee.

Following the presentation, there will be an opportunity for questions and
answers.

Let’s get started.

In this session we will be covering the data necessary to implement API 754, an
overview of the general work process, and also how the data can be used for
your company’s and employee’s benefit to improve your PSM program.

I'will also be sharing some examples along the way to help you picture what
real-life implementation looks like.
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Implementation of RP-754

- Background
Implementation Process
- PSE Data Capture
Introduction to Recordkeeping Spreadsheet
- Useful References & Examples
- Data Analysis Examples
- “What's in it for me?”

- Where to go for help

1220 L Street, NW - Washington, DC 20005-4070 « www api.org

This webinar is focused on implementation. If you are looking for further detail
on the structure or purpose behind 754, 1 encourage you to view the previous
webinars published by API.

-Overview topics as listed >
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o ’-ﬂ Emphasis for Data Collection & Reporting

|

Process Safety Indicator Pyramid

- Tiers 1 & 2 are RP-
754 standardized

Broad Acce St
[Nationwide] Public definitions
Reporting
- Tiers 3 & 4 are
company defined
performance
indicators

Tier 4
] Performance Indicators

1220 L Street, NW = Washington, DC 20005-4070 = www.api.org

*If you have participated in previous webinars, this graphic may look familiar to
you:
*The pyramid itself reflects the 1931 Heinrich model which embodies
two key concepts:
*First, events can be placed on a scale of increasing consequence

*Second, precursor or predictive events occur at a lower consequence for
each event with a higher consequence

*In terms of the Chemical Safety Board recommendation
*Tier 1 serves as a lagging indicator
*Tier 2 serves as a leading indicator (predictive of Tier 1)

*Tiers 3 & 4 serve as indicator for use at individual facilities [WE WILL
TALK MORE ABOUT TIER 3 REGARDING RESULTS
COMMUNICATION LATER IN THE PRESENTATION]

*Leading and lagging labels are often debated, but the classification is not
important.

*The important point is to capture information that can be acted upon to
correct a situation.

*Indicators at the top of the pyramid tend to be more lagging, while
indicators at the bottom tend to be more leading or predictive

*Tier 4 and to some extent Tier 3 are the action end of the pyramid. It is at this
level that performance is improved which in turn affects the outcome measured
by Tiers 1 & 2.



Critical First Step:
Education & Awareness on the value of metrics as they apply to
Process Safety

= You can't track what you never hear about, monitor, or see

1220 L Street, NW - Washington, DC 20005-4070 « www.api.org 4

*API 754 is focused in unplanned losses of primary containment. If the
connection between losses of containment and process safety are not made for
employees and contractors, they may not understand the importance of reporting
¢ven minor leaks and releases.

*As you implement API 754, I would encourage you to incorporate frequent
communication regarding how process safety can be improved if losses of
primary containment are detected, reported, measured, and investi gated.
*Since Tier 1 and 2 metrics will be reported externally, it is imperative that the
metrics reflect the reality of the issues in the plant. You cannot capture those
unless the facility is educated on why they are important to encourage accurate
and consistent reporting.

*In the next several slides, I'll be walking you through the data collection and
reporting process for Tier 1 & 2 metrics

*TRANSITION TO NEXT SLIDE



Process Safety Event Process Overview

Track events and

Determine if any
Monitor LOPC s eel A 5 record
Events jeinena [(Heport Tier 1 & Tier 2
directly or collect all data
and classify later)

Report data
internally and submit
applicable data
externally

Target PSM Investigate events
Improvements based and address root
on learnings cause

1220 L Street, NW « Washington, DC 20005-4070 * www.api.org 5

As covered in previous API 754 Webinars, a Process Safety Event (PSE) is
defined as an unplanned or uncontrolled release of material, including non-
toxic and non-flammable materials, from a process which results in specific
consequences.

* Abasic work process for event review and analysis is shown here <<animate
through each box>>

*  Monitoring unplanned LOPC events, either looking specifically for
LOPC events or by filtering already reported or recorded events

*  Determining if events meet API 754 Tier 1 or 2 criteria — this step
could be done manually or by logic written in the facility or
company’s reporting system

¢ Data associated with the Tier 1 or 2 event is then tracked and
recorded internally for future reporting (Note that data sharing will
be handled on a gradual basis as API 754 roll-out matures over the
next few years)

*  Animportant step comes when the event is investigated according to
your company’s investigation requirements or standards

*  The process safety improvement step comes when the cause of the
event is determined and improvement areas are identified. This step
is also a great opportunity to share learnings both internally and
externally to maximize the benefit of the lessons learned.



Example Event

- Process upset

- 40 Ibs H,S released through a pressure safety device (PRD/PSV) on
a tank

- Release results in a shelter in place order within the facility
- No offsite impact
- Tier 2 event

1220 L Street. NW - Washington, DC 20005-4070 + www.api.org

The details of the example event are as follows:

-The site had a process upset which resulted in a release of 40 pounds of
Hydrogen Sulfide through a pressure safety device or PSV located on a tank

-Due to the proximity of the release to nearby personnel and the potential for
additional releases, the site issued a shelter in place order within the facility

-There was no offsite impact of the release

-Based on API 754 classification covered in the 2" Webinar on Tier 1 & Tier 2
Events, this event is classified as a Tier 2 Event.

TRANSITION TO NEXT SLIDE



e -
G ﬂ APl 754 Decision Logic Tree
An o

unplanned of UnconIrolled release of any ] i
material, including non-toxic and non-flammable
materiais (e.g.. steam, hot condensate, nitrogen, Not Tier 1 or AmaTCSS, Sobeckl, o suooaieckr || e D
compressed COZ2, or compressed air) from a Tier 2 PSE recordable injy
process thal results in one or more of the
B ¥
yyee, contracior or “days A fire or explosion resulting in greater then o
awary from work” injury and/or fatality; oqual o §2,500 of direct cost 1o the Company
o ve: -
A hospital admission andlor fatality of a third- T
pary o
*
né A pressune rolief devics (PRD) discharge to
o
o device thal results in one or more of the following
‘community shelter-in-place consequences:
p -Iv‘quiam:nr

H e
s )
A fire or explosion rsulting in greater than or @ a PRO discharge quantity greater i
equal to 525,000 of direct cost 1o the Company q.., threshoid quantities Table 2 ;
T
] 3
A pressure relief devies (PRD) discharge to NO | A release of malerial grealer than the threshokd
atmosphere of to a downstream destructive quantities described in Table 2in any one-hour —
device thal results in one or more of the fallowing period

consequences: T
» fiqquid camyover: or No

A Company may chooss to record a Tiar 3 other
LOPC

A release of matorial groator than the threshold
quantities described in Table 1 in eny one-hour ———I
period

*In order to assist users of API 754 to determine if their events meet the Tier 1
and 2 PSE criteria, API 754 includes a useful flowchart that walks through the
logic steps of event classification.

*I"d recommend that you use this flowchart in both your training of personnel
classifying incidents (if applicable), and also as a basis to audit classifications
once they are entered, especially if the classification is done automatically via
scripts or macros in existing databases or data collection systems.

*To point out how it’s used, I’ll now walk through our earlier PSV example to
show you how the flowchart confirms our PSE classification result of Tier 2.

<<Walk through flowchart via Hyperlink, using PSV example again (use
animation circles & x’s to show applicable boxes to arrive at final
decision>>
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Process Safety Event Process Example

Operator reports that a
vessel's PSV has
relieved to atmosphere
causing an on-site
shelter in place order

Facility would record the
Based on API 754 Tier 2 PSE on their
Eventis a Tier 2 PSE tracking spreadsheet
with applicable data

Report Data internally
ermine root cause of and externally at the
overpressure event end of the reporting
period

1220 L Street, NW « Washington, DC 20005-4070 + www.api.org 8

Here is an example to walk through the steps we have just covered <<animate
through each box>>:

*As an outcome, the facility might edit their operating procedure through their
existing procedure MOC process, and then communicate with others in their
site, company, or even industry depending on the significance of the learning or
severity of the event.

*In order for users of API 754 to drive process safety performance improvement,
data must be captured accurately and consistently. This will allow data to be
analyzed, compared and utilized in benchmarking studies- all going back to
consistent definitions/basis.
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"ﬂ PSE Data Capture

Site Information
- Type of Facility (NAICS or equivalent international code)
- Corporate Name and Company Name (if different)
- Site Location/Name (country, state/province, city, site name)
- Site Identifier (unique number assigned by data collection group)
- Total work hours

Tier 1 or 2 PSE Information
= Site Identifier
- Identification of Tier 1 or 2 PSE Consequences / Triggers
o Harm to people
o An officially declared community evacuation or community shelter-in-place
o Afire or explosion
o

A pressure relief device discharge to atmosphere whether directly or via a
downstream destructive device

o An acute release of flammable, toxic or corrosive chemicals

1220 L Street, NW « Washington, DC 20005-4070 = www.api.org

The purposes of required data capture and reporting include:
* Each event is an opportunity for learning and improvement

* Cumulative data provides for analysis and benchmarking of
performance

* Reporting of PSE data to industry associations can trigger to focus of
industry resources to address common issues.

Basic information is to be captured and reported for each Tier 1 & 2 event.




erg "‘"ﬂ PSE Data Capture, Continued

PSE Related Information
- Type of Process
Date & Time of Event

Mode of Operation

Point of Release

Type of Material Released

1220 L Street, NW - Washington, DC 20005-4070 = www.api.org

Additional information to be captured and reported for Tier 1 and 2 events
includes:

<<Read from slides.>>

This information will help at an industry level in determining where joint efforts
should be targeted to reduce incident frequency.

The following slides cover an example data reporting format.
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API 754 Sample Tier 1 & 2 Data Reporting Format

- Data collection may be done a number of different ways

- A sample spreadsheet has been prepared to show data
to be collected on Process Safety Events (PSEs)

- Spreadsheet includes:
= Introduction/Instruction Tab

Site Data Tab

- Event Recordkeeping Tab

- Reference Tables Tab

Pick list Tab

Washington, DC 20005-4070 = www.api.org

*Facilities implementing API 754 are coming from a number of different starting
places concerning existing event data colleciton systems. Because of this, I’ll
emphasize that there are number of different ways that data can be collected.

*Today I am covering a very basic spreadsheet method for data recordkeeping.
Your facility/company may have an existing system that can export the same
data, making a separate spreadsheet unnecessary. Use of this spreadsheet is not
required, although collecting the data included in the spreadsheet is. The
required data is also specifically referred to in API 754.

*I'll be walking through the spreadsheet next to help you understand what is
there and why.

*TRANSITION TO NEXT SLIDE
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Site Data Tab

- One line of data would be entered on the Site Data tab of the
spreadsheet for each facility reporting data.

NOTE: Each Site is a row of data

Corporate | Company | Company State/
Name Name Code Site Name | Site Code Sountry Province
Chosen by Chosen by optional
API-Stats Company
w
T ABC-
g Refining NewCo _
Ini ABC Division 1 Refinery XX-XXX usa ™
NewEnergy | NewEnergy XYZ
Co. Refining 366 ; Refinery 001-600 USA ) MN

1220 L Street, NW + Washington, DC 20005-4070 - www.api.org

*The Site Data Tab contains basic information about the site where the LOPC
data was generated from

*The spreadsheet is designed to only require one line of data to be completed for
the site associated with the data.

*Now I’ll walk through the specific data included. Note that the 15t data line
(noted with gray shading) is an example that is contained in the spreadsheet,
while the 2" data line is meant to show what a real facility would be entering.

*Basic site data comes first, including the corporation name, company name, a
company code (chosen by API), followed by the site name & site code, which is
selected by the company). The Site ID is a code chosen by API for their records.
Next you’ll input the country and state or province where the site is located.
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Site Data Tab
Normalizers Normal
Employe: Contract Refining Refining | N I
. - mployees' | Contractors’ efinin efinin ormalizer
ity Facility Tvpe|Facility Type Hours Hours Capacity EDC spare1 |
optional NAICS or | refining/gas BPD

Equivalent | plant/other

Rosemount 324110 Refinery 1,960,870 1,727,780 280,000

1220 L Street, NW - Washington, DC 20005-4070 + www.api.org 13

*Continuing to the right on the spreasheet, you have the
option to include the city, followed by the facility type
(using the North American Industry Classification System or
NAICS or equivalent system) and facility type description,
such as refinery or gas plant.

*Next, normalizers are included. The normalizers will be
used when site data is combined for industry benchmarking
purposes. Normalizers include employee hours and
contractor work hours, further defined in Section 3.1
(Definitions) and Section 10 (Reporting) of API 754. Also
included on the spreadsheet are Refining Capacity in barrels
per day and Refining EDC (Equivalent Distillation
Capacity). There are also columns to include other
formalizers if appropriate.
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Site Data Tab
lizers Additional Information
Normalizer | Normalizer | Reporting | Submitting data Which 2 Basis of data
Which Groups?
Spare 2 spare 3 Year to other groups? this year
Year of API754, CCPS,
L the data API 2008ed.
2010 | Yes NPRA, API API 754

1220 L Street, NW « Washington, DC 20005-4070 - www.api.org 14

Further to the right, in the additional information section, each site would input
-the reporting year for the data included,
-Whether or not they are reporting the data to other groups

-Who they are reporting to, such as NPRA (National Petrochemical & Refiners’
Association) or CCPS (Center for chemical process safety)

-The reporting basis for the data is included, such as API 754 or the CCPS
criteria.
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Site Data Tab
Additional Information
Operated |Included last] Opened/ | Change of
History
Full Year? Year? Closed? |ownership?
S — i = ———
Owned since
1969 Y_es - No N/A No
1220 L Street, NW « Washington, DC 20005-4070 = www.api.org

The last section of Site data includes:

*The age of the site, then whether or not the site was
*Operated the full year
eIncluded in the metrics during the previous year
*Currently open or closed

*And Lastly, if a change in ownership has occurred during the reporting period



Event Data Tab

- One line of data would be entered on the Event Data tab of the
spreadsheet for each Process Safety Event that meets the Tier 1 or
Tier 2 criteria.

i
BASIC EVENT INFORMATION ii!' e

ey
e/ Py e
s | s | s, e,

[r—

g e
o g - oon | vt ¢ i e e
v e e | s, | o [ g 48300

g s
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*The Event Data Tab contains the detailed Process Safety Event information that
meet Tier 1 or Tier 2 criteria.

*Again, this spreadsheet shows what the required data includes, though this
specific spreadsheet is not required as a means to submit the data.

*Each participating facility will be required to record this data for each of their
Tier 1 or Tier 2 PSEs (one data line per event)

*Now I’ll walk through the specific data included, using our earlier example of a
PSV release. Note that the 1% data line (in gray) is an example that is contained
in the spreadsheet, while the 2" data line is meant to show what an actual
facility would be entering.

TRANSITION TO NEXT SLIDE
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Event Data Tab
Date it Iy_g- e of Mode of Point of Type of
T Sy process operation release material
~ Ereee RETTR (s AETIE T s
NOTE: Please list each Event on a separate row.
mm/dd/yyyy 24-hour drop-down | drop-down | drop-down | drop-down
list for each |list# 2 (see | list# 3 (see | list# 4 (see
type of below) beiow) below)
facility - for
refining see
# 1 below)
1/2/2008 04:50 Hydrogen Normal Heat exchanger| Flammable
Tank Flare/relief :
2/20/2010 16:25 feemioibites Upset systam Toxic

1220 L Street, NW + Washington, DC 20005-4070 = www.api.org

*On the Events tab of the spreadsheet, the site would enter the following
information for this event:

*Site code (chosen by the company)
*The Date and time of the event

*The type of process where the Loss of Primary Containment occurred; Note
that the options for this and other columns are included in a drop down list in the
spreadsheet. The options are also listed in Section 10.4.4 of API 754 ifa
company is not using the spreadsheet for data recording.

*Next, the mode of operation during the event- in this case an upset condition.

*The point of release is the equipment type where the Loss of Primary
Containment was released from- in this case a relief system or PSV

*The type of material released is listed as one of several general categories-
again, selected from the list included in Section 10.4.4.- in this case Toxic for
H2S

*The required information continues on the next slide (further to the right on the
same spreadsheet)
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Event Data Tab
_§ s § Injuries
<OPTIONAL> <OPTIONAL> §§E Enter number of inj
short description free text provided for including Sat « @
{100 character limit] useful justification, details, § g & § o § -
questions on interpretation, etc E2%s g é- ~§ g %‘* E
252 | 3 [z 5 |5
E > 2B E a
E £ =gl & %
A g |E228] 5 |SES
-5 3 358 8 853
5 gg T1-1di | T1-1i | Ti-1iv | T1-1iii
Fire on exchanger in hydrogen 57
Unplanned LOPC causing fire with
plant that I-i:;ln emergency i) (] o o L]
Unplanned release of toxic material
Process upset caused H2S K j
N through pressure relief device; Cause
plume from PSV- inducing in- . " (1] 0 0 0
Jacit shieier ko plice onder: Shelter in place in plant, but less than
b Tier 1 Threshold Quantity

1220 L Street, NW « Washington, DC 20005-4070 « www.api.org 18

It is optional to include a short description of the even, and also optional to
include a basis or justification for the classification of the event (in this case Tier
2)

The next section captures injury consequences of the event.

*Each injury column is defaulted to zero. Since no injuries for either employees
or contractors were involved in this incident, all injury columns remain at zero.
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Event Data Tab

Injuries
uries that result in:

w

o I3 3 E

g |3 3 S

R S 's 'E
a-.

R

| £ | S8 | 5 g

Ti-20i | T1-2i

Table 2 volume ‘to
atmosphere' from
Malfunctioning
PRD

0 0 0 0 No Nene

1220 L Street, NW - Washington, DC 20005-4070 = www.api.org 19

The next section covers evacuation. Since no officially declared community
evacaution was involved, this column remains with a ‘No’ entry.

In the Fire/Explosion section, the direct cost of the fire or explosion is recorded.
Since there was no fire, this is left at ‘None’

The following section covers pressure relief devices or PRDs, which is
applicable to the example event.

The first column of this section asks if a PRD relieved directly to atmosphere or
via a downstream destructive device. This is true- and the volume was a Tier 2
volume (as shown in Table 2) and went to atmosphere, thus it is recorded as
shown,
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L
Event Data Tab
M An acute
l
'
. $ 3
2 S 5 3 2 P ®
g 23 s H g, . .
28 B @ Se 2 82 S
< > 2 Q= = = o
s g <& 2 @ L a D 8) [ g’) @ {Q.‘a
= G2 ? o 50 S 6 59 =8
S8 2 E : @ =2 35 35 S5
S o 53 5 =1 g & % G T O % O
T1-5.b.i T1-5.b.ii T1-5.b.iii T1-5.b.iv T1-6.i T1-6.ii T1-6.ii
12-3.b.1 T2-3.b.i T2-30.0 12-3.b.iv T2-4. T2-4.0 1240
Not Applicabk Not Apphicabi 6ot Aawbinid Not Applicabl No Ne No
Table 2 volume 'to
i
Not Applicable Not Applicable atmospher.e .rcm Not Applicable No Yes - Tier 2 level No
Matfunctioning
PRD
1220 L Street, NW - Washington, DC 20005-4070 « www.api.org >0

As we continue through the PRD discharge section, the applicable sections are
made:

-There was no liquid carry over, no discharge to an unsafe location, and no
public protective measures were required

-However- there was an onsite shelter in place order, so this is recorded in the
appropriate column

Next, we move to the Acute Release section.

- Because Hydrogen Sulfide or H2S is considered a toxic substance, it is
recorded as an Acute Release Threshold Category 2 release (TIH Zone B).

Refer to the Webinar on Tier 1 & Tier 2 for more information about release
classification. The example event is listed as Tier 2 level because the amount

(40 pounds) was less than the Tier 1 quantity of 55 pounds, but greater than
the Tier 2 quantity of 5.5 pounds.
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Event Data Tab
yntainment
3 @
3 @ =
£e g1 8
s 2 g 5 API 754 Resulting
£® £ g’ D Classification and
g 8 g8 2 § Event Type
T16.vi T1-6.vi g& 2 Type
T2V TZ23n ¢ il (Optional)
No No Outdoor Tier 2 Fire
No No Qutdoor Tier 2 PRD Discharge
1220 L Street, NW = Washington, DC 20005-4070 = www.api.org 21

After placing the release in the appropriate category, the site must also note
whether it was an indoor or outdoor release.

Lastly, each event is summarized with a Tier 1 or Tier 2 Classification and an
optional Event Type, such as PRD Discharge, Acute Release, or Injury. In the
case where multiple categories apply, the most severe should be recorded.

For example, if a Tier 2 release causes a lost time injury or hospitalization, the
type should be listed as Injury. Again, this last field is optional, but helpful
when summarizing information.

For this example, the release quantity was in Tier 2, and it was classified as
a PRD Discharge since the release came out of a PRD and there was an
onsite shelter in place order as a result.
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References

Itis useful to create a common list of substances involved at your
facility that could be released

Include the Threshold Release Category (i.e. TIH Zone), Threshold

and Quantity
Classification Tier 1 - Higher consequence Tier 2 - Lower conzaquence
Acute Release | [Threshold quantities: I Threshold quantities: (Approx. 10% of UNDGL Threshald Quantity)
[Mests theeshold | | Flammable Gas (flashpoink < 73 °F, boling point < 95 °F) 1100 Ibs Flammable Gas (flashooint < 73 °F, boding pont < 95 °F) 100 s
quanity during ang
one-hour duration] | |F, ble Liquid UNDGL PG hpoint < 73 9F, hodngpoint > 95|  Thbis [Flammable Liquid UNDGL PG 11 (flashpoint < 73 °F, boling port > 95 | 1 bbl
*F) F)
Flammable Liquid UNDGL PG 11 (flashpont 2 73 °F and < 140°F) or | 14 bbls Flammable Liquid UNDGL PG 111 (Flashnaint 2 73 *F and < 140 *F) er 1bbl
Combustible Liquid (flashpont > 140 °F) reteased above Fashpont Combustible Liquid (Flashpont > 140 4F) released sbove Hashooint
Toxic Substances (See UNDG list for full Bst): Tooric Substances (See UNDG list for full list):
Ammonsa, Anydrous TIHD - 44015 Vorious Ammania, Anhydrous TIHD- Sibs Various
Amvnonis, Aquecus (10-35% sobtion) PG NI - 4400 bs (see detall) Ammonia, Aqueous (10-35% sotion) PG 1L - 220 bbs (see detail)
Chiorine THE-55 ks Chiorine THB-5bs
Hydrogen Sulfide TIHB - S5k Hydrogen Suffide TIHE-$ bs
Hytrogen Fluoride, Anhydrous THC-220bs Hydrogen Fluoride, Anhydrous THC-5bs
Hydrofluoric Acid, > 60% solution PG1-1100bs Hydrofhuoric Acid, > 60% solution PG1-100bs
Hydrofluoric Acid, < 60% sohution PGII - 2200 bs Hydrofluoric Acid, < 60% sohution PGII- 220 bos
Sodum Hydroxide (causti - fresh) PG I - 2200 bs (124 gallons) Sodum Hydroxide (caustic - fresh) PG - 220 bs (12 gallons)
Sodum Hydrowide (caustic - spent) PG 11 - 2200 be (220 galons) Sodium Hydroxide (caustic - spent) PG IL - 220 Ibs (22 gallons)
Sulfuric Acid (spent and fresh) PG I - 2200 bbs {144 galons) Sulfuric Acid (spent and fresh) PG LI - 220 bs (14 gallons)
Sulfur Diaxide: THC-2201bs Sulfur Dioxide THC-Slbs
Strong acids or bases (pH < | and > 12.5) *not otherwise classified 14 bbis Moderate acids or bases (pH < 1 and > 12.5) *nct otherwise dassfied | 10 bbls
> 140 *F) rek ashpoint

1220 L Street, NW - Washington, DC 20005-4070 -«

www.api.org
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*In addition to the flowchart, it is useful for facilities to compile references for
API 754 that are specific to their facility or type of operation.

*This example shown is a reference table for Tier 1 and Tier 2 releases in a
refinery operation. Note that the list of toxic substances includes only those that
the facility has on site, for ease of use by those classifying events.

*This example would be most useful to those working to implement API 754 for
several sites (common group to multiple facilities), assuming they are
knowledgeable on the classification categories.
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energ

References

Another example of a release threshold table (site-specific):

Example Release Thresholds for Refining Process Safety Events
/Acute Release = Exceeds threshold in <=1 hour Tier I | Tier 2 (10%)
Chemical Name Hazard Classification | Threshold (Ib)| Barrels | Gallons [Threshold (b)| Barrels | Gallons

#1 Fuel Oil |Combustible Liquid 4400 14.99 629 440 1.50 53
#2 Fuel OIl | Combustible Liquid 4400 14.06 501 440 1.41 59
|&nhydrous ammonia Toxic Inhalation Hazard 440 2.03 85 44 0.20 9
Butane Flammable Gas 1100 110

Chicrine Toxic Inhalation Hazard 55 5.5

Clarified Oil Combustible Liquid 4400 11.37 478 440 114 48
Crude Oil Flammable Liquid 2200 6.90 290 220 0.69 2
FRC Gasoline Flammable Liguid 2200 8.28 348 220 0.83 s
|Gas oil Combustible Liquid 4400 13.88 583 440 1.39 56
Heavy Akylate Flammable Liquid 2200 8.95 376 220 0.90 38
[Heavy Cycle Ol Combustible Liquid 4400 11,37 478 440 1.14 48
|Heavy Vacuum Gas Ol |Combustible Liquid 4400 13.28 558 440 133 56
Hydrogen Flammable Gas 1100 110

Hydrogen Sulfide Toxic Inhalation Hazard 55 55

Light Coker Gas Oil Flammable Liquid 2200 7.16 301 220 0.72 £
Light Cycle Oil |Combustible Liquid 4400 12.55 527 440 1.25 53
Light Vacuum Gas Oil Combustible Liquid 4400 13.69 575 440 137 58
MDEA Combustible Liquid 4400 12.56 528 440 1.26 53
IMEA Combustible Liguid 4400 12.56 528 440 1.26 53
Pri Flammable Gas 1100 110

|Sulfur Dioxide Toxic Inhalation Hazard 220 2

1220 L Street, NW - Washington, DC 20005-4070 « www.api.org

*This table is a simple list of common streams for a specific site, and includes
their Tier 1 and Tier 2 threshold

*This table shows an example of a customized materials list for one site, wihich
could easily be used by a Maintenance or Operations employee or Front Line
Supervisor.
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Examples

Section of AP| 754

Annex A contains multiple examples of events and their correct
classification using AP 754

Annex A is organized by event type, and includes a determination
for each example of what the resulting classification would be based
on the event described

qus of
Containment
(LOPC)

| 78) An operaior opens a quality CoNtrol Sample point 1o CONECE a outine sample of product

| 20) A bieeder valve is iefl open afier a plant fumaround. On SEn-up, an esimated 15 bbl of

and material spiashes on him. The operator runs 10 a safety shower leaving the sample
point open and a Tier 2 threshoid quantity is released. This is a Tier 2 PSE since the
release of a threshold quantity was unpianned or uncontrolied.

Same as above, h ;. the op the sample, blocks in the sample point
mu«mwmmm;mmmhemmmm
the sampie contents. This is not a PSE because the LOPC is from a piece of ancillary
egquipment not connected to a process.

Tier 2
§6.2, Tier 2
Definition

Not a PSE
§1.2, Applicabiity

Wd.awmammw'c(140‘?-'),3'&&0&&5&38‘(2(1!13'1‘)
(below its flashpoint) onto the ground within an hour and into the plant's drainage system
before the bleeder is found and dosed. This is a Tier 2 PSE

Same as above, except the release temp is above the flashpoint; thus, it would
be a Tier 1 PSE.

Tier 2
§6.2, Table 2

Tier 1
§5.1, Table 1

e - - v v 3
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*A useful list of examples, organized by category (such as injury, loss of primary

containment, and pressure relief devices), is included in Annex A.

*The Annex includes over 50 detailed examples.

*The last column contains the correct classification of the situation (i.e. Tier 2),
along with a reference to the section of API 754 used to make the determination.
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Extending APl 754 Data into Industry, Company & Site
Analysis

- Itis a natural extension of API 754 data collection to develop trends,
breakdowns, and pareto charts by industry-type, company and by
site

- The following slides contain examples of what can be done with API
754 data once it is collected.
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*I’ll now walk through some examples that show what could be voluntarily done
by a company or site with the API 754 data to determine specific process safety
areas that require improvement,
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Examples of Industry Data Analysis
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*API has been collecting petrochemical industry data with somewhat similar
criteria to Tier 1 PSEs for several years.

*This is an example of analysis that is possible when data is reported in using

clear criteria on process safety events.

*Note that the 2™ pie chart is a breakdown of the releases in refineries by type of

material released.

*This data can be used to better target proactive efforts on an industry, company,

and site level.

*For example, the data on the right pie chart shows us that the majority of the

releases in refineries in 2008 occurred in liquid form and were not toxic

materials.
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Data Analysis Examples:
Single Site
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*When analyzing API 754 data on a site level, the site may also choose to track
Tier 3 data, similar to Tier 1 & 2 as covered earlier in this presentation.

*This data allows the site to determine what types of process safety events are
occurring most often within a certain time frame [this example was for a 1 year
period]

*In this case, challenges to safety systems (such as heater trips) were the leading
type of Tier 3 process safety events

*TRANSITION TO NEXT SLIDE



Data Analysis Examples:
Multi Site
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*This chart shows an example of how Tier 1, 2, and 3 data could be used to

compare performance within a company at various sites.

*The colors represent various types of PSE, while the columns show the severity

and count of events (Tier 1-3).

*This data can be very useful when analyzing PSEs to look for trends and

differences among sites.

*For example, this chart would tell you that the 2 sites with the largest amount of
events were struggled most with safety system challenges (Tier 3), but also had

fires as their most prevalent type of Tier 1 event.
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Data Analysis Examples:
Equipment Involved vs. Mode of Operation
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*This slide shows an example of how PSE data collected can be analyzed within

a site. There are many potential ways to slice & dice this data- including by

LOPC-type, severity of impact, time/month, etc.

*For example, this analysis shows that most events at this site occur during
normal operations, and of those, most incidents involve pumps- which are

spread among all 5 areas of the facility.

*This type of analysis is helpful to pinpoint improvement areas on a broad basis
for a site or company, rather than only looking at a specific event or list.
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“What's in it for me?”

Classification and communication of
facility events as

Process Safety Events is a powerful
catalyst for Process Safety awareness

Data collected on events can be used to:

- Draw attention to areas of process safety that employees are not aware of

- Focus in-depth investigations on specific ‘repeat offenders’

- Pareto the highest frequency of events to better allocate resources and equipment
- Assist with prioritizing project resources for equipment improvements

- Categorization and prioritization of events is an excellent learning tool for facility
personnel on critical areas of process safety

= Trigger actions which become a ‘what have | done for you lately’ list of specific
process safety improvements

~ Show improvement over time, which should be communicated both internally and
externally
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* After data collection and categorization is complete, API 754 results have
many benefits for participating sites.

* Read through points listed, including examples such as

* Priority of a safety system challenge vs. a PSV relief with liquid
carry over as far as level of investigation and management review
required sends a clear message to an organization about what
Management and Safety consider important and worthy of more
analysis

* Also, simply requiring basic investigations of Tier 3 PSEs
would send a message that they are expected to be minimized-
such as PSV overpressures to a flare system with no carry over

* Analysis of events can be extremely helpful when prioritizing equipment
improvement projects for the coming year

* Data from events are also useful during PHAs, since Tier 2 or 3 data may
include incidents that previously were not considered or investigated, yet
provide useful Process safety learnings.
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Local [Site] Public Reporting

- Each site determines the g PSE Awareness
appropriate methods to
communicate PSE information PHALinks:  Resources: 2005 rocess Safety Events atPne
w1 ook £ Eploves 2
- Annual report of site-specific Tier 1, i ~rr s "
2, 3 and 4 PSE information to B il | i cuaas
employees and employee =t st | oo T
representatives . z’f":ﬁ:mg
- Annually, each Company makes =l
available a summary of site-specific e oo
Tier 1 and 2 PSE information and asen
may report site-specific Tier 3 and ; "
4 PSE information to the local I curss
community and emergency ety Tals: Latest News & Current Events:

management officials
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*Speak to contents of the slide

*Transparency is valued by our employees and communities

*Internal reporting can be handled using a simple one-page website available to
all employees and contractors as well as other measures communications the
facility already has in place for other safety measures

* Local community reporting could be accomplished in an annual face to face
discussion with a community advisory council if a facility has one, explaining
the basis for Tier 1 and 2 API 754 classification, as well as the local site’s
results. Over time, changes since the initial years data were collected can be
very useful for comparison purposes.

*Exemption: Unattended, remote-operated, or single-manned facilities are
exempt.

*Exemption: Remote sites where the worst potential-case LOPC cannot impact
any public receptors are exempt.
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Where to go for Help
APl website: htip:/api.org/standards/psstandards
- Accessto APl 754 Recommended Practice
- Sample Data Spreadsheet

= Webinar Presentations
= Contact Information for API personnel if questions arise
= Benchmark information for member companies who participate in data collection

CCPS website : hitp.//www.aiche org/ceps
= i<t of materials cross-referenced to the UN Dangerous Goods definitions
= Guidelines for Process Safety Metrics:

NPRA website: hitp.//www.npra.org

= Many resources for member companies
DOT Resources:
= Hazardous Materials Table ( § 172.101)
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*Several resources are available for those using API 754
*Walk through content on slide
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Contact Information

Karen Haase, API Staff
API

1220 L Street, NW
Washington, DC 20005
202-682-8478
haasek@api.org

Electronic Download of RP-754

ittp.//api.org/standards/psstandards
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As I said at the beginning, all four webinars are being recorded for future playback on
the API website.

If you have any questions or comments beyond today’s webinar, Karen Haase is the API
Staff member tagged to RP-754.

Her contact information is shown on the screen.

Also, RP-754 is available for free electronic download at the URL shown.

Okay, let’s open it up for questions.



i) w‘iﬂ

Questions
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*Following any questions, TRANSITION TO NEXT SLIDE
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