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be 2E-O7per year. \Beca\%ll}slle of its thickness and its resistance 1o external impact or
operational loadings, and Lh\e non propagation of a hole to a rupture, this frequency is
adjudged to be an overestimate, and consequently DNV consider that a large failure or
rupture in the slugcatcher\ \1s§ of such a low_ probability that it can be neglected in this
analysis.  The slugcatcher 1st:prov1ded with two manholes at the southern end for internal”
1nspect10n If all controls I’fall then there could be a failure of the manhole following an

internal inspection. 'The frequency of this event has been set at once every 100,000
operations, with an internalli Im >pect10n every 10 years.

e Bund Overtg_gp There have been a number of failures of atmospheric storage tanks

~THat have resulted 1n the cont‘t%: 1ts of the tank being released in such a way that some of the
me bund wall (Wilkinson A). Appendix IX contains a

contents have spread over, n
frequency and consequence aluatlon Because of the low frequency of failure (less than

2E-07per tank year) 2 ; and thw odern design/construction/inspectiop of the tanks DNV

[5AY

consider that this mode of falllure can be neglected

. N o L H‘

e e Catastrophic fallure of £ a rogc_i"“te\mker In certain circumstances there could be a major
D failure of a road tanker whll'éft\ Pn the site. As this type\}ggf failure is extremely rare (less
“than 1E-O8per year, see Appe d1 ) this scenario has not been included, Consequence

~information for a major- releAse from a road tanL( ©.g. during transfer, is presented in

T  Appendix IX. Anothe(r scen‘%o is a fire bengatk a road tanker containing methanol or

condensate which could resulmt t\‘\lll the fallurq@ he road tanker due to flame impingement.
Such a failure would nct \give 2 ‘tradltxo ‘direball, but a relatively small release of low

pressure vapour. This ISI bef.‘!lé‘l[l\l‘m . th rial in the road tanker is liquid (rather than a
liquefied flammable gas) am‘i}w,the tankers have a thin wall construction rather than the
' on

thicker wall pressure vessel conSHy

3.5 External Hazards . X

As stated above, the OIR 12 dmt?\a ‘ 1nc1ude failures from all types of initiating events.
However, as they are based on of{shore failures, certain failure modes normally considered
for onshore plant may not be inclided. A consideration of a number of external hazards is

contained in Appendix X. One sg[e‘h‘(“nﬁc external hazard which is relevant for the proposed

C\) terminal is considered in more detallt»m the next section.
I '\i “M
3.6 Effect of the Trees aromﬁ‘d the Terminal
. l b |
The terminal will be surrounded b\y\ \tr\ees for visual impact reasons; the layout of the tree
banks is shown in Appendix 'I. ”Ill"he presence of trees may affect the hazard potential
assomated with the terminal in the followmg ways: .

Il

o Fire spread from the trees to thehltlernlnnal

¢ Ignition of the trees from a fire aﬁ }tlflel terminal.
e Increase in explosion potent1al because the trees act as a region of congestion.

R
There are examples of existin haza\hious installations within areas of trees in Appendlx XI.
' P & pazageny
In all cases the trees are present because the installation is in a rural area and there is a
. requirement to provide a screen to hmlt the visual impact of the installation. The distances
’ 1| .
: il i \‘t (o4
P:\32176601 - PXC\WORD\REPORT\HSA REPORT\REV]\EE[REPORTHSAR! DOC

{ ‘ .
|

Hl . : .
o EPA Export 25-07-2013:22:20:28

-\
I

Revision 1



Det Norske Veritas -

Shell E&P Ireland 3.8
April 2004

Quantified RA Bellanaboy Terminal (HSA)

between the control buildings and the trees and between the plant and the trees are indicated,
and it can be seen that these distances are as low as 15m for the control building and a similar
distance for the plant. This compares with 40m for the proposed control building-tree »

distance and 85m for the proposed plant — tree distance.

Codes of practice contain guidance on minimum separation distances between process plant
(normally storage facilities) and site boundaries etc. A summary of some relevant separation

distances is also contained in Appendix XI.

The frequency of tree fires in the west of Ireland is not known. Based on UK data, the
frequency of any particular location in a wooded environment being engulfed by fire is 2E-

O4per year.
3.6.1 Impact of Fire Spread from the Trees to the Terminal

This has been considered by calculating the thermal radiation levels at (1) the plant and (2)
the control building should the trees adjacent to these areas be on fire. This calculation has
used a solid flame method. Assuming that the control building and the tree fire are parallel -
vertical surfaces, the vertical plane view factor (Yellow Bogk) can be used. The absorption (j .
‘due to the atmiosphere has been calculated using the average value for the formulae given in ==

Bilo and Kinsman and Lees FP. - The temperature Qof % tree fire was derived to be 812°C . -
(1085K), which is equivalent to a surface emissivehawer of 79kW/m?, based on the received y
thermal radiation flux levels given in Cohen utler, assuming an emissivity of unity.

The trees immediately to the south of thegéoﬁﬁ'ol building are some 11-11.5m high, and
- separated from the building by 40m (thlsgﬁtgésf} distance beyond which ignition of a structure
from thermal radiation is unlikely to ¢ 3 To derive a flame height, it has been assumed
that the ratio of tree height to flame ﬁ%{g“ht is 2.5 (Stocks et al). This relationship is for dense ;
65 year old jack pine 12m high w1$h a black spruce understory, a fuel ideally suited to the
generation of high intensity cro ﬁres so may be conservative for the trees to the south of -
the control building which are ature conifers (Sitka spruce) planted in 1959 at 2m intervals
in rows 3m apart (typical Coillte Teo planting). The duration of a tree fire, and hence the
likelihood that the thermal radlatlon will cause ignition of structures some distance away
from the trees is typically one to two minutes (Cohen and Butler). For an exposure of two
minutes, the thermal flux required to cause ignition of such structures would be

appr0x1mately 25kW/m’.

?
4
S

+ 3.6.2 Impact of a Fire at the Terminal on the Ignition of the Trees .

- The potential impact of the terminal on the trees has been considered using the thermal
radiation frequency contours for 25kW/m® for jet fires (25kW/m* would be capable of
igniting trees if the exposure duration was very long) (Bilo and Kinsman), although a slightly
lower level is suggested by Cohen and Butler. For short duration fires, the distance to the
spontaneous ignition of wood has been calculated and used (Bilo and Kinsman).

e, i)

- 3.6.3 Effecf on Explosions

There have béén several incidents where there has been a release of hydrocarbon from a
pipeline in a rural environment and subsequent ignition has caused the generation of
overpressure (thought to be assisted by trees in the vicinity of the release). The hydrocarbons:
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The application of failure fgrquer cies from offshore experience to onshore plant is not ideal.

i1

However, in the view of DNVijthe OIR 12 database is the highest quality database available

S

H h qua

for 'Ie?{l'(—'—frequency determi anom,][ and the high quality of the data more than offsets the

gote'rﬂltla/l{wlapp@%nate applicat

I

on to onshore facilities. The leak frequencies derived as

[

scribed above are mmde‘ntall /I Ngher than those used by DNV from earlier onshore

il

sources, higher than those } ap:)hed by the UK HSE (Planning Assessment Guidance) and

higher than those in the Nether an|

I
>

e Y

s (Purple Book). ; :

The OIR 12 data have been a )plled directly to the high pressure gas system |exceptfjfor the

T ——— ] j
sectlons below o

N ISP ] \ :
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o Inlet gas pipeline upstfé »fi the first ESDV. This is the end of the line from the

offshore platform as it rise§|above ground and enters the terminal (approx1mate1y Sm in

length above ground). Iﬁemg
thickness of 27mm (mchﬂlldmg

]

failure frequencies for the: 1::nkletl pipeline within the the terminal up to the ESD valve directly
would give a rupture frequen y of 2E- per year. A recent analysis of failures m'
European gas pipelines (Bolt‘lR) indicates that the m#ajor causes of pipe rupture are

in accordance with BS 8010 Part 2 results in a pipe wall
Imm corrosion allowance). Use of underground pipeline

R T

“external interference angd ground |_movement. Hoxg@\/er there is a strong relationship

|

Iy

excavators cannot give ajhole

than 12mm, which led to the €o

not be defined on the ba"‘51:é Slf

operational reasons) woﬂuﬂld belt
small and would not prop agi%.

terminal, third party activit “

between releases caused by, thl}id party mterfer@n%e and the pipe wall thickness, and there

ﬁmd party i R&rence for pipelines with wall thickness
t‘l}lfCh by Br\g\t& as (Jones and Fearnehough) indicated that
ﬁf 80 Qgki"a)meter in pipe which has a thickness of more
5@?1 that proximity distances (in IGE/TD/ l) should
i ma @" puncture (or rupture) and that a 3m separation (for
géquate because if a failure occurred it would be very Uf&//yj;
%urther as the pipeline is totally within the contro] of the :

i .
ill not occur. So far as ground movement is concerned, as ripe /—

IR

X € pipe is to be laid on afrock

bed within the terminal, this mode of failure has also been

L]

hissed, VKMan 0 era'i“(‘i’]

nal_pipelin€, tapid depressurisation may. cause, a_low W

dllead to brittle fracture (this failure mode is not explicitly

D—.

|data, so a spec1ﬁc frequency cannot been derived).

Ao

16W temperat

epressurisation controlsllemboc
@

died in the wn procedure will ensure that

curlliOn the basis of the resistance to external impact, support

of the pipeline by rock, ¢o “ltr

ol over the pipeline and its depressurisation and the non

propagation of a small holelto

i . P
a rupture, DNV consider that a large failure or rupture in

this section of,the, pipeline is substantially lower than the generic frequency and is of such

a low probablhty that it can be

lr'1'e,qlected in this analysis.

e Slugcatcher. The slugcat‘eheir

ANSI B31.3. This code gives

}:1I[as a wall thickness of 60mm, and has been designed to

oreater wall thickness than other codes considered for the

S|
. RN _ . .
design (vessel and pipeline| coi es). There are a number of slugcatchers in operation
f

~ worldwide, but the numbelr

years operation without a failure is insufficient to derive a

statistically valid failure fre q’u

ency. However, on the basis of this thickness and 1its

I

resistance to external 1mpact or;operational loadings. and the non propagation of a hole to

a rupture, DNV consider: tl|1a* a

b ——

‘ " . - -
arge failure or rupture in the slugcatcher is of such a low

probability that it can be neglec ted in this analysis. The slugcatcher is provided with two

|

~manbholes at the southern end }fo“r| internal inspection. If all controls fail, then there could

!
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