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Mr. Michael Dossey Contra o
d Costa

/ixccidental Release Prevention Engineer Nazardap,o N, ‘.
Contra Costa County Hazardous Materiais Programs

4585 Pacheco Bouievard, Suite 100

Martinez, CA 94553

Subject: Supplemental Information Report — Tk-294 Over-Pressure Incident

Dear Mr. Dossey:

Attached is a supplemental information report for the Tank 294 Over-Pressure Incident
that occurred on June 15, 2012. This report addresses comments made in the County
Hazardous Materials Programs’ letter of August 16, 2012 and verbal comments
received from County staff regarding the Incident Investigation Report.

We would be pleased to meet with County staff to discuss other information related to

the incident, such as incident response, fence line monitoring, etc. at their convenience.

Sincerely,

erintendent Health & Safety

cc: P. Stern
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Supplemental Incident Information
P66 RODEO REFINERY - Tank 294 Over-Pressure 0615121

This Supplemental Incident Information report addresses comments in the County
Hazardous Materials Programs’ letter of August 16, 2012 and verbal comments received
from County staff regarding the Incident Investigation Report

1. Clarifications to the Summary of Event

The release from Tank 294 began at approximately 7:10 a.m. Tank 294 stores Sour Water
and Light Hydrocarbons; sour water is untreated water containing dissolved Hydrogen
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cailed naphtha) range materiai that requires further processing to produce a finished
product. Ammonia is highly soluble in water at the tank storage conditions and removal
requires forceful processing in a stripping column using steam. Because of this property,

ammonia would not be released to the atmosphere for this type of event.

2. Other Clarifications and Supplemental Information Regarding the Investigation
Report

e Tank 294 Follow-up Actions

The Incident Investigation Report recommended actions to inspect the tank at the point
of failure and to test the operation of relief devices on the tank.

The failed roof-to-shell seam on Tank 294 was inspected following removal of product
and cleaning. The inspection revealed that the tank construction was consistent with
the requirements of API-650 for a frangible roof design. There was no corrosion or
other defects observed that contributed to the roof failure.

Tank 294 has two relief devices: an 8” pressure-vacuum valve with a relief set point of
1.8” and a 20” emergency hatch with a relief set point of 2.5” water column.

The pressure-vacuum valve was observed to have oil on top of the pallet, which is an
indication that the valve lifted during this event. The oil comes from the channel
surrounding the pallet that covers the vertical edge. The oil channel is designed to
prevent vapor leakage; when the valve opens, it results in oil being pushed out of the
channel onto the surrounding area. The edge of the device that seals the pallet showed
accumulation of Krytox grease. (The grease is used to enhance the seal for odor
mitigation.) Testing of the device as found resulted in a lifting pressure of 2.5°. A
second test conducted with the grease removed resulted in the device lifting at its
setpoint of 1.5”. It is believed that the grease used on the seal resulted in the higher lift
pressure.

The emergency hatch was tested in place on June 19 with a spring scale. The lifting

force confirmed the operation at a lift pressure of 2.5”. The hatch design incorporates a
20" pallet that is submerged in oil to prevent vapor leakage and odors. Inspection after
removal of the device from the tank showed that the pallet had a bent lip. It is believed
that the bent lip was caused by the pallet getting caught on the oil channel on one side,
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which likely prevented the pallet from being completely pushed off the hatch and
allowed it to return to its normal seated position after the overpressure event.

The two Tank 294 relief dev
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conditions yield a vapor flow rate in Tank 294 greatert n the total rellef deS|gn
capacity (See Attachment 1, which provides calculations for the range of expected
operating conditions). The presence of butane in the hydrocarbon stream was a
significant contributor to the vaporization that occurred in the system. This rate of light
hydrocarbon vaporization resulted in the capacity of the relief devices being
overwhelmed; consequently the tank split at the roof-to-shell weld. Based on the rapid
vapor surge that occurred and vapor rate calculations, we conclude that the operation of
the 8" relief device or the 20" emergency hatch were not factors contributing to the tank
roof rupture. The events leading to the high vaporization rate are further described
beiow.
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¢ Clarification of Operational Events at MP-30

At MP-30, vessel F-202 accumulates light gasoline range material from the overhead of
the dehexanizer (See Figure 1). This light gasoline range material is the feed stream for
Hydrotreating Unit 229 and contains butane at levels of 15 — 25 volume percent. The F-
202 accumulator provides separation of the light gasoline from condensed water. An
oil-water interface leve! indicator controller (LIC-239), measures the water level in F-202
and opens the control valve as necessary to maintain the appropriate water level. This
control is necessary to prevent water from being carried over into the Unit 229 feed.

The water from F-202 flows to Sour Water Accumulator D-206, which is then pumped to
Tanks 269 or 294,

The level indicator is a relatively simple measuring device common in industry. lts
design uses a float inside a vertical column (pipe) that is connected to vessel F-202.
This float sits on the oil-water interface and transmits its relative position in the column
via an electric signal. It is believed that the float “hung-up” in the column, causing a
false level indication — that would result in control valve LIC-239 remaining open,
causing a loss of the oil-water interface that allowed light hydrocarbons to flow to D-206.
Consequently, liquid (comprised of a higher volume of light hydrocarbon) was pumped
at a rate higher than normal to Tank 269 beginning at approximately 5 a.m. The
operator noticed this higher rate approximately 1 hour later. Once the operator became
aware of the malfunction, appropriate steps were taken to troubleshoot and correct the
operation.

Based on learnings from this incident, Preventative Maintenance (PM) for this type of
instrument has been developed that consists of two parts: (1) operational personnel
can observe the level at the field sight-glass for comparison to the level that is
transmitted to the control room and take an extra step of “blowing-down” the liquid in the
level column to remove any debris that may have accumulated, ensuring that an
accurate level indication is recovered after this action, and (2) maintenance personnel
can check the electrical signal from the device to ensure it matches the observed level.

Phillips66 Rodeo Refinery 3
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These two PM programs have been implemented (operator check once/shift and
instrument signal check once/week) to prevent the recurrence of this type of
malfunction.

The Refinery Work Order System was queried for information regarding repairs to LIC-
239 over the past five years. For the period December 30, 2010 to January 24, 2011,
maintenance work was required and performed on LIC-239. In addition, in August 2011
and May 2012, a job order was initiated for LIC-239 to calibrate the instrument.
Therefore, this limited maintenance with respect to LIC-239 does not indicate that a
recurring problem with LIC-239 was one of the root causes of this incident.

e Clarification of Overpressure Cause

The key event leading to the Tank 294 overpressure is the flow reversal from the Tank
269 transfer line, causing a high rate of light hydrocarbons to discharge to the tank.
Rapid vaporization of the butane resulted in a pressure surge that overwhelmed the
capacity of the relief devices. Engineering calculations lead us to conclude that the rate
of hydrocarbon flow from MP-30, by itself, would not generate a hydrocarbon
vaporization rate high enough to cause a tank rupture. However, the combined flow
from these two streams did create such a condition. Refer to Figures 2A — 2D.

Figure 2A. On June 14, before the event, sour water from Units MP-30, U-240 and U-
250 were all lined up to Tank 294. Tank 294 was providing feed to the U-236 sour
water stripper.

Figure 2B. At approximately 6:00 p.m. on June 14, for inventory control, a transfer of
water was initiated from Tank 294 to Tank 269. Tank 294 is located at an elevation of
244 ft and Tank 269 is at an elevation of 127 ft. This transfer is conducted by gravity
flow by partly opening a valve on the transfer pipeline at Tank 269. This line-up also
redirected the flow from Units MP-30, U-240 and U-250 to Tank 269. Tank 294
continued to provide feed to the U-236 sour water stripper.

Figure 2C. At approximately 5 a.m. on June 15, level indicator controller LIC-239 at
MP-30 malfunctioned, resulting in light hydrocarbons being pumped to Tank 269. At
6:35 a.m., Tank 269 experienced an initial high pressure alarm. The transfer pipeline
between Tank 294 and 269 becomes filled with light hydrocarbons that are vaporizing.

Figure 2D. At approximately 7:10 a.m., the vaporizing hydrocarbon in the transfer
pipeline caused the flow to reverse to Tank 294. The surge flow of light hydrocarbons in
the transfer pipeline combined with the light hydrocarbons from MP-30 result in a high
rate of vaporization in Tank 294, overwhelming the capacity of the Tank 294 relief
devices.

Previous engineering hazard analysis did not foresee and/or contemplate this unlikely
scenario of a flow reversal with a high rate of light hydrocarbon vaporization. As
described above and indicated by the calculations on Attachment 1, even a maximum
rate of light hydrocarbons being pumped directly to Tank 294 from MP-30 would not
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have provided the force necessary to create an overpressure strong enough to split the
tank roof-to-shell seam. It was the unlikely scenario of the flow reversal with the high ;
rate of light hydrocarbon vaporization that created excessive pressure in the tank, which
in turn overwhelmed Tank 294's two emergency pressure rpllpf devices. When that
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Attachment 1
Tank 294 Over-pressure Calculations

Assumptions

MP-30, F-202 Butane composition from sample: 15%
MP-30, F-202 Butane composition design data: 25%
MP-30, D-206 flow to Tank 294, minimum: 30 bbi/hr
MP-30, D-206 flow to Tank 294, maximum: 150 bbl/hr
Tank 269 flow to Tank 294, minimum: 400 bbl/hr
Tank 269 flow to Tank 294, maximum: 480 bbl/hr

Calculations
Vaporization rate in Tank 294 from simulation model:

From MP-30, minimum case: 0.03 MMSCFH
From MP-30, maximum case: 0.13 MMSCFH
From Tank 269 transfer line, minimum case: 0.32 MMSCFH
From Tank 269 transfer line, maximum case: 0.47 MMSCFH
Combined flow, minimum case: 0.35 MMSCFH
Combined flow, maximum case: 0.60 MMSCFH

Relief Device Capacity

Light hydrocarbon relief capacity using Vendor Relief Valve Pressure Graphs:
Tank 294 8" Relief Valve: 0.07 MMSCFH
Tank 294 20" Emergency Hatch: 0.29 MMSCFH
Tank 294 Total Relief Capacity: 0.36 MMSCFH

Conclusions

1. Light Hydrocarbon flow from F-202 could lift the Tank 294 8 relief device, and
potentially lift the 20” emergency hatch, but would not cause an overpressure in Tank
294 to split the frangible weld seam.

2. Reverse flow from Tank 269 transfer line could deliver a high enough rate of light
hydrocarbons to exceed the capacity of both relief devices on Tank 294 and create an
overpressure condition that would cause the frangible roof-to-shell weld seam to fail.

Phillips66 Rodeo Refinery 6
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Figure 1
MP-30 Sour Water Collection System
Simplified Process Flow Diagram

Overhead Condensers y ¥
Overhead Light Naphtha ‘
- Accumulator Feed Tank
i F-202
; Surge Drum
! F-210
Dehexanizer | GX ;
""" LIC-239
D-201 To U229 ;
Hydrotreater
Sour Water To
Accumulator Blowdown 3
D-206
Other Flows
Preheat Exchange Z
LIC-229
G-220 Sour Water
Reboil Tanks 269/294
To U230
> Hydrotreaters
Phillips66 Rodeo Refinery 7 *

061512-1 Tank 294 Over Pressure #199546 i



9pG66L# 8InSsald 19A0 p6C AUBL L-CLSL90
8 Arsuyay 0apoy 99sdiifiid

aneA uad) D
SAleA PESOID  pg

191N INOS _ :umn_s_
L avoy

paay
26 9ee-n

69¢C quel

8 Avou

See—————

}9ans (N, Jo3438 «l»

6 avOou

¥6¢ ue L 0} pajoalIp 0G2-N PUe ‘0¥2-N ‘0E-dIN Wo.d -

:MOJ} UMOPUN. J2}eMm IN0g N
Juane 8y} alojog
32948 N,

2102 ‘vI aunp Aepsiny - 8INssaI4-19AQ ¥6¢ YUel 'VZ 3HNOI

v6¢ juel

0L avod

1-215190 3inssaid-48A0 ¥62 Nuel - AMINIIIY O3AO0 99d
uoneuuoju| Jusapiou| jeyuswajddng



9PG66Li# INSSBI 4BAQ $6Z HUBL L-ZLGL90
6 Arauyay 08poy 99sdiiyd

aneA uado g
SAlEA PBSOID g

JAJEA JNOS _
Lavoy

paajy
2260 9£Z-N

69¢ juel

8 avoy

= —
19348 N 19948 .l

6 avou
e ——————
—
—_ L

g 692 Juel

| ‘A2|3 0} pajoallp Mou 0GZ-N PUB ‘0¥Z-N ‘0€-dIN Wold -

69¢ Yue | 0} #6¢ Jue L WoJj J9jsuel) palEelg -

v6Z Juel ‘MO|} UMOPUNI JS]EM JNOS N
Wd 00:9 Ajejewixoidde ‘Jusns ayj aiojeg

0l avou

}9a4}S «N»

2102 ‘vL aunp Aepsiny] - ainssald-18AQ 62 quel ‘9 3HNOI4

1-215190 2INSsaid-19A0 v6¢ NUEL - AdINIZIY 0300d 99d
uonewsoju| Juapiouj [eyuswdjddng




01

SU0QJE20IPAH JYbI] _

LQavou

2eeq 9ge-n

paaq

8 avon

6 avoy

9rG66L# inssaid 19A0 v6C HUBL L-CLGL90

Aisuyay 0spoy 99sdijiyd

aneA uado
SAlBA PESOID  pg

69¢ Yuel

joa4s (N>

¥6¢C uel

0l avon

J39diS «N»

2102 ‘Sl aunr Aepli4 - ainssald-1aAQ 62 Muel "O¢ 3€N9I4

suogJesolpAy bl
UM S||ij dul| Jojsuel) 69¢ que O} y6¢ quel 8yl -
NV GE:9 Je wiejy ainssald ybiH jenu] -

:69Z Muel Iy
692 Yue] 0} Mojj suoguedolpAH b 0g-dIN -
suonounjlew 6£zZ-ol1 -

0e-dN WV
692 Muel 0} 0SZ-N PuUe OvZ-N '0E-dIN wold -
69Z MuUe ] 0} p6Z Yuel wold -

‘MO[} UumopunJ Jajem Jnog

WY G Jusne ay} o uelS

19948 Iy

"\

1-216190 2INSS81d-I9A0 P6¢ Juel - AYINIATH 03FA0N 99d
uonewoju| Juapiouj jejuswajddng



9¥G66L# 8INSSaId JOAD 6T HUBL L-ZLGL90
1T Aisuysy 0apoy 99sdiiiyd

aAeA UBdD
SANBA P3SOID  pg

SUOGJED0IPAH Ec_._l_

4 avou

paad
2Z6Q 9ge-n

69¢ Yuel

8 avou

e

ﬂmm.huw :E: ﬂowbw :—lcu

$901ABP Ja1j2l Jo Ajoeded uey)
lajealb ajel uojezuodea ‘pgg yue] sypedwn 9g-dN pue
au|| Jajsuel} 8y} woly suogsesosphy ybi jo abins ybiH -
¥6¢ Yue] 0} 6OZ Yue] WOl 9SISA8L 0} MO}}
sasned aul| Jajsuel; ul Buizuodea suoqesolpAH Wybi -
‘¥6Z duel Iy
¥6C Yue] 0) moj} suoqsedospAH b 0g-dIN -
0E-dWN IV
¥6C MueL 0} 05¢-N Pue 0¥Z-N '0E-dIN wo.d - N
“MOJ} UMOPUN. I3)EM IN0S

WY 04:L ‘S}ids wess p6g yue]

6 avou

¥y
‘A9lg

y6¢Z juel

0l Avou
1934§ N,

210z ‘Gl aunr Aepld - ainssald-1aAQ 62 Juel "az 3HN9I4

1-Z15190 9JNSS3Id-I9A0 ¥6Z NUeL - A¥INIFIY 03A0Y 99d
uoneuwuoju| Juapidu| jejuawajddng



