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Basis of decision making on data
acquisition

< Ary dats scquisition effort has beon justSec by the
sgracance of tha deason hat the data would be used
fo suppen

« Dala scquuspon not in suppor of sgnikcant decrsions
was of low priority

« The practicaity of obteining data of sufficlent accuracy
was also 1 key factor I priovitie ation of data acquisition
effort

Measurement of two-phase flow

« Fluds laving m »czs: eysterr. comptise both gas and
od, a two-phase

« Measurement mmm of a two-phase Row system s
inherently very dificuit

» Numerous reseache s and vendors around the world
hchﬂmuchefkn oves n-ny ytm to develop we-

multiphase measurement systems

1t would be sibie 1o deploy such a system on MC252,

but this is deemed of lower prionty har. cokection or

containment efforts, especially when coliechion ef

w! aiso provide s direct measirement of flowrate

{ ofher fechniques have een suggestec, but none
H 1o be wufficiontty accurale or puay ln tpi

Units of measurement

imporkant to ensure consistency in use of units

Oli Scwrate is best detc-bed in stock tank barrels of o
pet day - e provides a consistent conversion tactor
and the most appropriate representation of ol rate
teaching the sur'aze

Some may rapor the volums fowrales leaving the riser
in barrels per day without taling into account the gas
conter! of sheinkage of oil ta stock lank conditions, which
gives 3 much higher value

NQAA estimates

+ 1 mbd onginal estimate
- 5 mbd exfimate isued on April 28

Flow path scenarios

« Modelling of potential flow paths through the
wel, and reservoir daluvary. was underiaker 10
ostablish patential flowrate!

-k h«wmm-ﬂumnﬂm"

— i3 there drill the BOP as desi or
R, Sk g P v
- How much reservolr s

axpoced?
— What is e ekin (resistance to Row out of the

reseivoin?
~ All the above wesa unknawn after he incident
+ Gives a wide range of ible lowrates, as

quoted in response to Congress by BP

Proportional change in fiowrate

Plotted flowrute againat weithead flowing pressure

(WHFP) for e various plarsible scenarios

Otwervad hat ha proportionat change in Sownats kx a
change in WHFP is not strangly dependent on

fowpahteservor scenato

Aliowed detisions on remedistion to be tased on

u-nmlpm,ommu change in towrais piven the

predicted change in WAFP, \mm.n bemg dependent on

knowledge of the abeole fowrst

Noeda messurement of WHF P to b: made
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WHFP pressure measurement

+ Evisting presswe transduzer atbase of 8OP was
réinstated to give WHF P maaturement
* Initinl readings of ~380C psi with drect elecrical
to ROV that o

increase in rate of less than two Gmes would ccar f sH
back presaure semoved

* Calibrabon dunng top kil incoversc en under-ead af
966 psi, with stable acoustic signel ¥ smmission

* VWA st rams dosed, pressure remams i the conecied
renge 4000-4400 psi, with seabed 2t 2250 pw

*+ Losing sll s back prossurs would resultin e Siowrste
Increase of up lo —40%

Prof Wereley measurement

« Prof Weretey of Purdue Uneversity made a fime of fight
vetooly measurement of fow from the aser end and
irtetpreted # o3 an i Sownate of 70 mbd
« This ncorwted an asseasment of gas volume %, off
shrnkegs_ snd Sowpath aren. sach of which reduces the
estimale of o volume Aowrats reaching the 3es au‘loce
+ Amore hi o his fght
™ gives A Sowrale sstimole of 1520 rnbd
a surce

RITT measurement

» Reachad a highest vakse of -10 mbd odl collected
twough RITT

- This wae acheved Broush angling RITT te low down in
pipe [0 pick up cratifed o, with itfe free gas

- This is consistent with vessel measwed GOR of -650
$c¥bb! which bs he remaining gos dletoived n ol &
seabed pressure and temperatne

FRTG estimate

+ Unfted Command appoinied a Flowraie Technical Group
to develop a fowrate estunate independet of 6P

8P providedvidea dats. and basic information o fdd
propertes, and iniiad esbmate of bow aen restriction at
trench end

« FRTG fest estiated 12-°9 mbd, with. 8 hign of 25 mbrd
from some of the analywis techriques

Pressure measurements through
top kill

+ Opening the las| rams prio! to op KB resubed in s diop
in WHF P from 4400 1o 3600 psi

« This is prediced to have Jesulied in o {owrale ncreast
of ~10-15% for the period of the top kill

* ARt the three top kil altenpls I e texl rams were
dosed. and the preasure remed to 4300 pal, hershy
feturing the flowrate fo s earfer vonve

% flowrale increase on riser
removal

- The preasure under the denge just Loatream of the riser
Xirk was measuted hrough th2 mud bacst ine as -2600
psi

- On csling the nser downstream of the riscs kirk the
'WHFP dtopped by abow 50 psi

- On cutng he riser rmmediate y upstraam of tr e rise”
Kink the WHFP droppcd by a Farther 100 pai

« This equates 10 3 propordonal fowcale Ircrease of 2-5%
¥om the previousty mentioned scenari modeling

+ DoE expecied estnates of up to 5% are corsistent with
this

LMRP cap fiowrate measurement

~ Resched a highest valve of ~16 mbd

Remaining spiltage through several (.4 to 4) vent ports
and heaugh e bottem

~ Capaciy of vessel up to 18 mbd od and 35 MMscid gas

LMRP cap bypassestimate

- the fow eas, md mute lrmdell\eup it
ia vmme lnm an extirmate of the bypsss fows;
- Internet premnre i s onvy very gay -uem .nd
measurement s of the dvhmml o su-vm
+ T flow = iInheTendy complex, with lo'
[ and mm:% pas-iqui pwoms
leaving through the diffarent exit coutes - several
s ing assumphons have o be made in modeling
* The Row ale estmat= is very sensitive to the values ot
pressure and fow are
Top hat is atan sngle, anc the rubber seal iy dsbdgd
making accurate assessment of fow ares difl
+ DaE estimate of totel lowula including the hypl.u
issued 04 Jure 14 is 00t b

Reservoir capacity

+ The subsurface undentanding is tet oryy Mbbi of ot
= in the reservor

 Aquder SUpport of reservor pressuro is brited

« Conlinuous production vl evenwally begin 1o reguce
near wed bore preaswne. and Lherefore begm to reduce
Aowrales

+ For 3 fow of 20 mbd this effact iz expecnd in 7z drys,
ond for 30 mbd in 2z days.

. & tes than this are inconsisient wih
&?‘w&;ﬁﬂn of e reszrvow and e steady
measue
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FRTG updated estimate

» Estimate of 20-40 mbd issued on Ane 10

Vesse! collection update

+ The colleston e of just lexs than 18 mbd tyough the

LMRP zap up 10 the Enterprise is being meintainad

> A further 22 mbd is being extacicd via the highest level

vart n ha BOP stxck into the choke line and up to the
Q4060 for bumwng

* Remaining spillage is the minimum necessary lo

mentsin exclusion of seawater kom LVRP cap

+ Total spil age Srerelo'e curtantly atleast - o mbd

Choking back the flowrate

instaling & cap st world slow choking back the
Bowrate wouid aiso aliow esting of he shutin
characteristics of e well

+ Development of hél abuin pressure 81008900 pai

woisd conlnm rupawe dscs are inact
Setting cul a1 2 wall head flowing press.re ower han
8100-3900 psi as rote is choked back wouid indicate loss
of hulds out of the wedt

Variations in estimates

- The vesiabilty of estimales lssued by independent

experty Bustates the dificully of cbiarmnyg an sccurate
fowrala astimats, sven when sl appropriate correction
factoss have been applied
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