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2 Slug Catcher units 1500m? capacity

Can be connected to provide 3000m3 capacity




Inlet receiving

« Gas and liquids that enter the gas processing facilities pass
emergency shutdown valves, and then go to inlet receiving,
where condensed phases drop out. Gas from inlet receiving
goes to inlet compression if necessary, and the liquids go to
storage for further processing.

« Separator principles

. Effective phase separators protect downstream equipment
designed to process a single phase. It is the critical first step in
most processes in gas plants and typically is a simple vessel with
iInternal components to enhance separation.



Slugging during ramp up and pigging

 Ramp Up:
. Total Liquids Produced
= holdup at the lower flowrate (minus) holdup at the higher rate.

: The actual liquid production rate during this period will depend on
the fluids, the flowline design and the flow conditions.

 Pigging: The greatest effects on liquid production during pigging
occur with gas condensate flowlines. The entire flowline liquid
holdup (except for the pig by-pass volume) will be produced in
front of the pig.



Need for a slug catcher

« During non-steady state conditions (such as start-up, shutdown,
turndown, and pigging) or when slugging during normal
production occurs (low flowrates)

» The process controllers alone may not be able to sufficiently
compensate for the wide variations in fluid flow rates, vessel
liquid levels, fluid velocities, and system pressure caused by
the slugs



Hydrodynamic slug size prediction (FPS vs SI)

* In(L,)=-25.4144 + 28.4948 (In(a))""

where
L. = average slug length , ft

d = pipe inside diameter ,in
* In(L,)=-65807+59.115(In(d))"

where :
L =average slug length, m

d = pipe inside diameter, mm

* Design slug length typically taken as 4 ~ 5 times L,



Pipeline liquid holdup
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Simple holdup correlation - Flanigan

» Slug size is based on “Hold Up” difference between flow rate 1 and 2
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Ramp up flowrates and pressure

Pressure (psia)

Inlet Pressure and Arrival Total liquid Flowrate During Ramp up

Ramp up from 1/3 to full flowrate - 10" Flowline
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Separator surge volume during ramp up

Accumulated Liguld Volume (bbls)
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Simulation for Subsea-Topside integration

» The uses for transient multiphase flow simulators include:
- Slug flow modeling
- Estimates of the potential for terrain slugging
- Pigging simulation
- Identification of areas with higher corrosion potential, such as water

accumulation in low spots in the line and areas with highly
turbulent/slug flow

- Startup, shutdown and pipeline depressurizing simulations
- Slug catcher design

- Development of operating guidelines

- Real time modeling including leak detection

- Operator training

- Design of control systems for downstream equipment



Offshore platform operation

« Shwe Subsea (SHS) : three close-clustered wells(SPD-N,O,P)2t one remote
well(SPD-M), one spare slotO| 20| SHPZ 0|& (Five-slot manifold)

« Shwe Phyu manifold (SPS) : two close-clustered wells(SPD-B,C), two remote
wells (SPD-A,D), two spare slotO| 20 SHPZ O|& (Six-slot manifold)
- Base case : remote well SPD-A2| FX4|7} SPSOA| 29l = SHPZ 0|&

- Alternative case : SPD-A 2| 5|7} main production pipeline & ZF0f| 2| X| 3t
ILTO|AM 20| SHPZ 0|&

SPD-D . SPD-B

- A— Phase 2 Two Remote Subsea Wells
a9l Tied Back to Shwe Phyu Manifold

SPD-A

Phase 2 Subsea manifold
at Shwe Phyu with two
close -clustered subsea SPD-C ‘

— Shwe Phyu

Phase 3 scope shown for

information onl

Phapge 3: Future LP Compressio

SHD-P ’ at New Bridge -Link Facility for 640
1 MMscfd (plus Space Allocation for
SHD-O ¢~ Additional Future 320 MMscfd
! SHS Manifold Provision) with 20 barg Amiva
SHDN .I ’|l St with rg 3
'l f CSSUIlc
|
I'
Phase 2 /
Subsea manifold at Shwe SHD-M |
with three close-clustered * Mya North

subsea wells plus one satellite well
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Multiphase flow simulation model

Components
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{D Separator
E:} Phass split
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E::j Jet pump
|E| Flowpaths
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SPD-Dspur

=

SPS.ILT
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ILT-SHP
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Steady state operation: Liquid holdup analysis

« Liquid holdup &4 jumper, spur line= X| 2|2t main pipelineOf| A =24,
« Maximum well deliverability & ¢! 230MMSCFD(Shwe phyu), 190 MMSCFD
(Shwe)E 7|E2 2 10%~100% 7Y M 2| pipe W liquid volume= A At

SHWE PHYU FLOWPATHS
e A
I SPD-D SPD-Dipur SPS Manifold Foom T e ;
SHWE

SHD-P -I-TITTE
i HS M,

P [FLOWPATH]-[Output]-[Profiledata]

L - General
VARIABLE ACCLIQBRJ EVR, HC...
§ C Rlak simasd

*ACCLIQBR(Accumulated liquid volume along branch)
[¥sHD-M 14




0000000000000
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s aELfsflacx
Track Values OFO| 2F 2 2|5l pipeline Z|ZTt2| 7} 1}t . oLGR
Pipe L EX5}= liquid volume

e

@b

W —— ACCLIQBR [m3] (FLOWPATH_5) "C01-23.ppl" ¥ —— ACCLIQBR [m3] (FLOWPATH_5) "C02-46.ppl" ¥ —— ACCLIQBR [m3] (FLOWPATH_5) “C03-69.ppl"

W —— ACCLIQBR [m3] (FLOWPATH_5) "C04-92.ppl" ¥ —— ACCLIQBR [m3] (FLOWPATH_5) "C05-115.ppl"¥ —— ACCLIQBR [m3] (FLOWPATH_5) "C06-138.ppl"

¥ —— ACCLIQBR [m3] (FLOWPATH_5) "C07-161.ppl"¥ —— ACCLIQBR [m3] (FLOWPATH_5) "C08-184.ppl"¥ —— ACCLIQBR [m3] (FLOWPATH_5) "C09-207.ppl"
@ ¥ —— ACCLIQBR [m3] (FLOWPATH_5) "C10-230.ppl"

Pipeline length [m] 19816.9 X
ACCLIQBR [m3] (FLOWPATH_S) "C01-23.ppl" 9.93316

ACCLIQBR [m3] (FLOWPATH_S) "C02-46.ppl" 8.64945 |---------------------=-----r
ACCLIQBR [m3] (FLOWPATH 3) "C03-69. ppl" 8.18169 :

8]l ACCLIQBR [m3) (FLOWPATH_S) "C05-115.ppl* 7.81299

Il e JBR [m3] (FLC :—_: ~07 5101 7Q
CCLIQBR [m3] (FLOWPATH_5) "C08-184.ppl" 8.
6 ACCLIQBR [m3] (FLOWPATH_S) "C09-207.ppl" 8.

ACCLIQBR [m3] (FLOWPATH 5) "C10-230.ppl" 8

m3
o

4

Vo EEE

2 R

T e N s———$ti’ S S S

ol b .
0 S.OIOD 10.II]UO 1 5.dOD

Pipeline length [m]
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Transient operation: Turndown

« Steady-state analysisE &3l minimum turndown rate A4t 7ts.
- HP condition : maximum flowrate2| 30%
- LP condition : maximum flowrate 2| 20%

- Transient operation scenario: 100% F&2 2 25t= =50 minimum turndown
S 2Fo 2 5k SOt 2 A| subsea well choke valveS EH= A|LIE| 2

| e
7—!- Wellhead 0'" OH Ic=:|- OI'E Mass node ¥ + WGR[Sm3/sm3] ¥ + WATERCUT[] ¥ + TOTALWATERFRACTION (1% & TEMPERATURE [C]
¥ 4 STOFLOWRATE (MMsclid] ¥ <~ GOR [$m3/Sm3] W ¢~ GASFRACTION []
Browser @ E
s . .
AEEINE DI ET™ aseries
-/ General A
LABEL SPD-A L L
X afmj
Y a0 [m]
z o [m] =
TEMPERATURE  59.1 [C] g
TIME 0 [s] :
FLUID SHWE ~ =
- Server h
DPDGG 0 [Pa-s/kg]
DPDGLTHL 0 [Pa-s/kg]
DPDGLTWT 0 [Pa-s/kg]
-/ Single phase
LINE NO v
- Phase distribution
TOTALWATERFR -7 ] 0 H 4 6 8 10 12 1 16 18 20 22 2 2% b 30
GASFRACTION | -7 f-] TIME [h)
- Standard conditions
STDFLOWRATE  34.5 [MMscf/c
PHASE GAS v \ [ | I . =
GOR -1 [Sm3/Sm3] TIME h =lo 10 1000139 30
WATERCUT 1L WGR sm3/sm3 =] -10
wien PY—Cy—— JOTALWATER =l
LABEL TEMPERATURE | C =leo 60 487 487
Network component label (if nothing ‘src=:c-.-mra‘w!u:d =les 65 195 19.5

is given the NC tag is used).

* 0 = mass node2| timeseries 22 A%
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Pipeline LY liquid & 842} [ACCLIQBR]

HP condition

3

ACCLIQBR [m3] (SPD-D SPUR.PIPE-12.3) "Accumulated liquid volume along branch®

« HP condition
- main pipeline0| A= <f 10A|ZF St

o 4.25m32] liquid 7} pipeline LH O
) | Tumdown F/HH o= Jte
of o - turndown A| SPD-D spurOf| A& 2F
. | Main 2.5A|Zt &2t 0.24m3 2| liquid 7}
ﬁ - pipeine 7t 2 2 pipeline L0 40[A| =
4 |
: i"’f SPD-D
A W Spur

LP condition * LP condition

oy i eyl - SPD-D well®|| A] manifold 7t X| 2]

_:T pipeline W liquid &2 & H3t S =.
:/\ ' - main pipeline2| 8% 8A|ZtE2F
| i 0.52m39| liquid7t F7I8o 2

1 : am

‘ _— e 20[A =
= R
1 M-
’ : ; SPD-D
e e e N B B B B R R T 17



Pipeline Ll liquid & 2} [ACCLIQBR]

HP condition

I
2

ACCLIOBR [m3] (SHD-M SPURPIPE-19.2) "Accumulated liquid volume along branch™
ACCLIGBR [m3] (SHS-SHE.PIPE.6.2) "Accumulated liquid volume along branch®

Main

: Turndow

pipeline

SPD-D
spur

2 4 6 8 10 12 6 18 20 2 24 26 28

14 1
Time [h]

LP condition

15

ACCLIQBR [m3] {SHD-M SPUR.PIPE-19.2) "Accumulated liquid volume along branch™
2 id volume branch”

ACCLIQBR [m3] (SHS-SHP.PIPE-6.2) "Accumulated liquid volume along branch’

Turndowni

 HP condition

- SPD-M well0f| A manifold A}O[ 2]
pipelinel| &% 5A[ZF &2t 0.66m32
liquid?} =718 2= 4 0[A &

- Main pipeline2| 4% 6AlZF S¢t
0.73m32] liquid7t =78 2 £ pipeline

Lol =& &

* LP condition

- SPD-M well0f| A{ manifold A}O|2]
pipeline2| 8% 4A[7F &2t 0.14m32]
liquid?} =718 2= 4 0[A &

- Main pipelinel| 4<% 6A|Zt St
0.52m3Q| liquid7t =7t& 2 2 pipeline

L{ofl & O1A &
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Transient operation: Ramp-up

e Minimum turndown rate®| Al maximum flowrate @ 2 M Art2FS S TA|Z [
LIEfLIE A4 Al =20]M

« Turndown 20 A 1) 4A|ZH 2) 24A|Z2F St ramp up St AlLIE| 2
« Ramp-up A| topside Z2 2 QUL & liquid7t HEH 24 - QLST

Zt mass node2] timeseries

¥ WGR [Sm3/Sm3] ¥ - WATERCUT [] ¥ - TOTALWATERFRACTION []
¥ <~ TEMPERATURE [C] [V - STDFLOWRATE [MMscfid] ¥ < GOR [Sm3/Sm3]
v <~ GASFRACTION [-]

Main pipeline 20| Trenddata :

QLst 7}
E -/ Position
< PIPE PIPE-36
L2 2 SECTION 2 [max 3]
) 1 1 ‘ ‘ : : -/ General
04eoas é : o f : VARIABLE ACCLIQBR, QLST..
0 5 10 15 20 25 30 = Not used
TIME [h]
DA\CloudStationMyanme\Ste,_alternative_rampup_HP opi *QLST : liquid volume flow at standard
Units [ | [~ condition
TIME h ~i0 5 14 30
WATERCUT |- =10
- ~|.10
TEMPERATURE |C LI 48.7 48.7 60 60
STDFLOWRATE | MMscf/d L! 195 195 65 65 .
< >

* = mass node?2| timeseries ZHZH A7 19



STB/M

Main pipeline 2 Tt liquid volume flowrate [QLST]

12
Ramp-up 2

* 4 hour ramp-up
lSt:lE?i:}:‘:Ji:?:i;".éii:iiitiztis:zzmzﬂzx::::::;:?ﬂt‘;::i‘&:::ii | - Maximum arrival quuid flowrate
N 850 bbl/d (Shwe phyu)

_Shwe phyu : 545 bbl/d (Shwe)

oo -Ramp-up 2T EF EHF2Z
/ . o

; “Shwe. L=
B S W + & &|= liquid hydrocarbon=
=& 7ts%tinlet facility Z 2
RAmMp-up b O STRANLTSHP e 362 Liaud oo fow alstandrd condiors * 24 hour ramp-up

- : | “ Sh\ Sy - 4A|2H5 9t ramp-up A7 = 210
:j | w)e H| 5 2t S| maximum liquid
7111 e S I\t —_
B , we flowrateO| 20 AS =2l 7t5
350 |

| ;
300 I
PN Rl NN SRS S SN SRS N

I:
B — i R R e T T



Transient operation: Shut-down
SPD D weII ~ Shwe phyu manlfold [TM] I —

« SPD-D spur line

: shutdown O| % SHA|ZHO| K|
-r| TH 29 HY

Shwe phyu manifold ~ ILT [TM] "

¥ —— TM[C] (SPS-ILT) "Fluid temperature”[¥ —— TM [C] (SPSILT) @1.00 h
¥ —— TM[C] (SPS-LT) @3.00 h

Shutdown £ Ohr

0.3hr

_ « Main pipeline

“12hr — o

g - : shutdown O| & SFA|ZHO[ X|
S 2ol By

ILT SHP(TopS|de) [TM]

¥ — TM[C] \LTV emn €"[v — TMCI{ILT-SHP) @1. W — TMICI(LT-SHP) @1.30 h

d3np.
AN

Pipeline Temperature profile

"|'\ Shutdown ¥ Ohr

uuuuuu



Transient operation: Start-up

« WellheadO|| ¢/X[2} subsea choke?t E2|HA{ LIEfLt= Joule-Thompson
cooling Of| 2|3l downstreamZ 27t L0OtLt HOLX|=X| 41 : hydrate
inhibition =4

« Subsea choking0l 2|5l wellbore £E wellhead”7t X| 2| tubingO| packingk| =
A2 2ASH| 25 OLGAS| well module 28

Components  |aa || Well module parameter 0| A|

-/ General A
~| Nodes and node typs 8a ~ - Boundary condiions LABEL BDC1C_1 @
oo noen PRODOPTION  FORCHHEIN + Well option 41EH
— [ zone INJOPTION___ FORCHHEN- | (3)
ey i RESPRESSURE  406.9 [bara] Reservoir P/T & &
,___| ressure RESTEMPERATUI 152 [C]
m B s nod arven source
8EEUre NOCe TlME 0[5]
Massfiow v
I[— L] e LOCATON | MDDLE
v
i Junction nods ,_Ij Tracer sourcs -/ Standard conditions
WATERCUT -1
(D Separator I:::l Wal WGR -1 {5m 3/5m. 3]
Phass split A " -
E‘:_'J node ° SPD-D E‘:’LO\ PATH 12 SPD-D wellhe... .-E CGR 7 [5”73/5!7?3]
N Nearwel WL - GORST -1 (Sm3/Sm3] ®
- - Position
Q Stana nods ,-T—‘ =2 ?:CEHON ':'P[H o = Well module position
max
&= Jst pume ,_'T_' Gas litt vaive - Well inflow coefficients @
BINJ 0
CINJ 0 .
8PROD 0.030244 Well coefficients
CPROD 5.8e-011
Not used
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s E B0

[Case Definition]-[RESTART]

PARENE S

U nrevanenasims

General
=15 Shwe_alternative_depres: £ QVERWRITE
6 Library READFILE ON =
- Case Definition FILE JShwe_alternative_shutdown ...
¥ CASE |
B Fies RESTOREPOLICY RESTOREALL
© INTEGRATION Not used ' |
QPTION

1

Valve wellhead £ CH| A X| £ time series 27

- SPD-D wellhe... x
r ALVE-1

<

- FLOWPATH :
[~ FLOWPATH
-~ FLOWPATH :
- FLOWPATH
-t~ FLOWPATH :
-t~ FLOWPATH
=~ FLOWPATH -
@ Boundary and Initial Con
-8 Output
@ Piping

- Process Equipment
L) VALVE | VALVE-1

-~ FLOWPATH : SPS-ILT

[ ~ope:
ED NODE :
D> NODE:
B NODE :
B> NODE :
B> NODE :
[ NoDE :

E[fS]

~ VALVE-1
FLOWPATH_12 MODEL HYDROVA)
ILT-5HP VALVEGEOMETF ORIFICE
SHD-M spur EQUILIBRIUMMC FROZEN
SHD-N jumper THERMALPHASE NO
SHD-O jumper SUPMODEL  NOSLIP
SHD-P jumper RECOVERY VES
SHS-SHP

-/ Opening
SPD-A JUMPEF TIME
z:g':‘:]“mper OPENING 20,1
-C jum
STROKETIME @

SPD-D spur &

B Flow Component
[#--4~ FLOWPATH :
-~ FLOWPATH
-5~ FLOWPATH ;
- FLOWPATH

PIPE PIPE-1

- Model description
DIAMETER 136.5

0, 3600, 3605 [s]

SECTIONBOUNC 1 [max 6]

~

[mmj;

NNOZZLES i

LT co 0.84 [
SHD-M CR 11
SHD-N Not used |
SHD-O
SHD-P
SHE DIAMETER
SHS Manifold v || Maximum valve diameter. If

3 MNOZZLE s defined: nozzle

Instant start-up (5sec)

¥ 4 OPENING [NoUnit]

5
=
2
=]
Z
<o
z
=z
&
=]
0
0 1,000 2,000 3,000
TIME [s]
D\OneDrive - SNUVOLGA simulation\Miyanma\Shwe_alternative_well.opi
[units | |
TIME s =lo 3600 3605 ]
OPENING | NoUnit| 0 o 1
Start-up over 2 hours
¥ + OPENING [NoUnit]
1
08 e
= :
= H
= 0.6 -
£ :
=] H
H :
z 04 nedees
@ :
= H
0.2 ek
[1] 2,000 4,000 6,000 8,000 10,000
TIME [s]
DOneDrive - SNUNOLGA simulation\Miyanma\Shwe_aiternative_well.opi
| units
TIME -l 3600 10800
OPENING INﬂUﬂi( 0 ] 1
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Liquid Velume Flow Rate [bbl/d]

Gas and Temperature for Shwe Subsea Well Start-Up - Instant Start-Up

——Temperature D/S Choke  ————Gas Fh

en s Flowrate
Gas and Temperature for Shwe Subsea Well Start-Up - 2hrs Start-Up

—femperature /s Choke  ——Gas Fi

Liquid Arrival Rate at SHP for Shwe Subsea SHD-M Well Start-Up
nnnnn

...........

 |nstant start-up
Minimum temperature : -17.5°C

.« 2hr start-up
* Minimum temperature : -16.8 °C
« 1A|Zt start-upOf HISH £ 2= &5

« 1-2hr AFO|Q] 2 & A5 2 liquid flow 2
dEAH S0 o g

« Liquid arrival rate at topside

* Instant start-up : 8050 bbl/d

 2hr start-up : 13300 bbl/d

. OjR W2 &5 2 liquid7t E0{ 20,

inlet facility 2 A0l 2t E .

*H| W — ramp up liquid arrival rate

: 850 bbl/d (Shwe phyu)

: 545 bbl/d (Shwe) 24



Gas condensate flowline slug catcher
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Gas-Liquid separation

« Separator vessel orientation can be vertical or horizontal.

 Vertical separators are most commonly used when the liquid-to-
gas ratio is low or gas flow rates are low. They are preferred
offshore because they occupy less platform area.

« However, gas flow is upwards and opposes the flow of liquid
droplets. Therefore, vertical separators can be bigger and, thus,
more costly than horizontal separators. Inlet suction scrubbers
at compressor stations are usually vertical.

» Horizontal separators are favored for large liquid volumes or if
the liquid-to-gas ratio is high. Lower gas flow rates and
iIncreased residence times offer better liquid dropout.

* The larger surface area provides better degassing and more
stable liquid levels as well.



 Following figure shows a schematic of gas-liquid separators

and indicates the four types of separation:

* Primary separation
 Gravity settling

« Coalescing

« Liquid collecting

Horizontal separator

Gas + liquid Gas
|i| Mesh pad
' A
Hydrocarbon
l liquid
Water
Mesh pad
—* (Gas

liqui . )
E— / A =inlet device

C = mist extraction

Vortex
breaker

B = gas gravity separation

D = liquid gravity separation



Primary separation

* Primary separation is accomplished by utilizing the difference in
momentum between gas and liquid.

« Larger liquid droplets fail to make the sharp turn and impinge on
the inlet wall.

 This action coalesces finer droplets so that they drop out
quickly.

« Although inlet geometries vary, most separators use this
approach to knock out a major portion of the incoming liquid.



Gravity settling

« Gravity settling requires low gas velocities with minimal
turbulence to permit droplet fallout.

» The terminal-settling velocity, V+, for a sphere falling through a
stagnant fluid is governed by particle diameter, density
differences, gas viscosity, and a drag coefficient that is a
function of both droplet shape and Reynolds number.

 the Reynolds number is defined as

Nee =D,V p,li,, (3.4)

where D, Is particle diameter, p, is the density, and y 4 is the
VISCOSity.

 Thus, calculations for V; are an iterative process.



Coalescing

« The coalescing section contains an insert that forces the gas
through a torturous path to bring small mist particles together as
they collect on the insert. These inserts can be mesh pads,
vane packs, or cyclonic devices.

TABLE 3.2
Features of Mist Extracting Devices
Wire Mesh Vane Pack
Cras capacily lactor, Cin (.22 = (.39 (0067 = (L12) Horeontal Now (0.9 = 1.0
Equation 3.8, fifsec (m/sec) (0.27 — 0.30)
Wertical Mow (04 — (L5
(.12 - 0.15)
Droplet elficiency Q9 — 99 5% removal of 3- o 995 removal of 10- o 4()
1 0-micron droplets micron droplets
Turmndown range, % 3 — 110 Rapid decrease in elliciency
of desizgn gas rate with decreased gas flow
Pressure drop, inches < 1 {(125) OL5 o 3.5 (0012 wo (18T

of water (kPa)

Sewrce: Engineering Data Book (2004b).




« Mesh pads are either wire or knitted mesh, usually about 6
iInches (15 cm) thick, and, preferably, are mounted horizontally
with upward gas flow, but they can be vertical.

* They loose effectiveness if tilted. Mesh pads tend to be more
effective at mist removal than vane packs but are subject to
plugging by solids and heavy oils.



 Following figure shows several elements of a vane pack, which
are corrugated plates, usually spaced 1 to 1.5 inches (2.4 to 3.8
cm) apart, that force the gas and mist to follow a zigzag pattern
to coalesce the mist into larger particles as they hit the plates.

BN A

Drainage traps

» Coalesced drops collect and flow out the drainage traps in the
plates. Although not as effective at removing small drops, they
are ideal for “dirty” service because they will not plug.



Liquid collection

 The liquid collection section acts as a holder for the liquids
removed from the gas in the above three separation sections.

 This section also provides for degassing of the liquid and for
water and solids separation from the hydrocarbon phase.

« The most common solid is iron sulfide from corrosion, which
can interfere with the liquid-liquid separation. If a large amount
of water is present, separators often have a “boot,” as shown in
the horizontal separator, at the bottom of the separator for the
water to collect.

« The Engineering Data Book (2004) estimates that retention
times of 3 to 5 minutes are required for hydrocarbon-water
separation by settling.



Residence time for separator applications

* The residence time is simply the volume of the phase present in
the vessel divided by the volumetric flow rate of the phase.

* Typical retention times for common gas-liquid separations

TABLE 3.3

Typical Retention Times for Gas-Liquid Separations
Type of Separation Retention Time (Minutes)
Matural gas condensale separation 2-4
Fractionator feed tank 10— 15
Fellux accumulalor 5~ 10
Fractionation column sump 2
Amine Nash lank 5= 10
Refrigeration surge tank 5
Belngeralion ceonomizer 3

Heat medivm oil surge tank 5- 1P

* If the fractionator column sump is feeding a downstream fractionator column, it should be sized
as a leed lank (MeCariney, 2(0035).

 This vessel must have adequate space to allow for expansion of the heat medium from ambient
Lo operating lemperature {MeCartmey, 20005 ).

Sowrce: Engineenng Data Book (2004b).



Slug catcher configurations

 This section briefly describes two kinds of slug catchers,
manifolded piping and inlet vessels.

« The most difficult part of a slug catcher design is the proper
sizing. Sizing requires knowledge of the largest expected liquid
slug, as liquid pump discharge capacity on the slug catcher will
be trivial compared with the sudden liquid influx.

« Manifolded Piping

: One reason piping is used instead of separators is to minimize
vessel wall thickness. This feature makes piping attractive at
pressures above 500 psi (35bar).

. The simplest slug-catcher design is a single-pipe design that is an
increased diameter on the inlet piping. However, this design requires
special pigs to accommodate the change in line size.



« A schematic of typical multi-pipe harp design for a slug catcher.




« The number of pipes varies, depending upon the required
volume and operating pressure. Also, some designs include a
loop line, where some of the incoming gas bypasses the slug
catcher.

* Primary separation occurs when the gas makes the turn at the
inlet and goes down the pipes. Liquid distribution between
pipes can be a problem, and additional lines between the tubes
are often used to balance the liquid levels. In harp designs, the
pipes are sloped so that the liquid drains toward the outlet.

 Gravity settling occurs as the gas flows to the vapor outlet on
the top while the liquid flows out the bottom outlet.

* Pipe diameters are usually relatively small(usually less than 48
inches [120 cmy]), so settling distances are short.



Inlet vessels

* These slug catchers, commonly called inlet receivers, are
simply gas-liquid separators that combine slug catching with
liquid storage.

* They are usually employed where operating pressures are
relatively low or where space is a problem.

« Horizontal vessels are preferred, unless area is limited (as on
offshore platforms), because they provide the highest liquid
surface area.

« Usually two or three vessels are manifolded together to permit
larger volumes and to allow servicing of one vessel without
plant disruption. Length-to-diameter ratios are typically 3:1 to
5:1 to maintain a low gas velocity through the gravity-settling
section.



Comparison of slug catcher configurations

« Land or surface requirements

. If no land constraints apply, piping is attractive. If constraints are
severe, as on offshore platforms, vertical vessels are preferred.
Otherwise horizontal vessels are the best choice.

 Operating pressure.

. If inlet pressures are greater than about 500 psi(35 bar), significant
savings in material costs can be achieved by use of the smaller
diameter piping slug catcher.

« Gas-liquid separation capability.
. Horizontal vessels provide the best separation, whereas piping
provides the least because its main function is to catch liquid slugs.
The large liquid surface area of horizontal vessels provides the best
degassing. Piping has the shortest gas residence time when liquid

levels are properly maintained in the vessels. However, with piping,
small diameter gas scrubbers can be used for demisting.



* Liquid storage.

. Horizontal vessels can act as primary liquid storage, whereas
liquids from vertical vessels and piping must be sent to another
vessel. Regardless of slug catcher used, liquids will go to low-
pressure flash drums to recover light ends.






