Cousland No. 1 Well

Drilling Completed 2.12.38.

-e

Abandoned _ : 12.7.51.
Re-drilling completed : 12.11.56.

: Casing depths - 112" to 268!
P ! 8,3_1! to 20571

Wellhead pressure
before abandonment* : Loo p.s.i.g.
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D. L. Martin

Note for Record

Cousland No. 1 Well Abandonment

DIM/JK

Plant and equipment to site.

Unload and position gear, connect pump
attempt kill well, water went away (4000 g).

(Water late - pump broken down). Pressure
Casing 400 tubes 370. Dismantle hut and
fittings part off lines etc.

Press Tubes 370 casing 400 pump 4 x 1000 g.
slugs of water whilst bleeding off gas press O
Rig hoist, 1ift bonnet, fit cementing head.

Press Casing 200 tubes 20 pump 2000 gls water
whilst bleeding off gas - all quiet - fit BOP.
Remove tubes - break off anchor joint - fit

bar collar run tunes to TD c 1629' set tubes to
1620'.

Pressure tubes O casing 50 - produced 1000 gl
water to cellar connect pump circulate 1 hour
still producing gas with return mix and pump
2000 gals water with 1 ton salt 1.0356 circulate all
day losing 200 g/hr. to formation.

Pressure nil (vacuum on casing and tubes)

establish circulation with 1500 gls plain

water circulate 1 hour (losses 150 g)

Mix and pump 72 bags Class "B" cement and 1.8 SG
followed by 16 cu.ft. water leaving cement at

1380' pull tubes to 1304' and back circulate clean.
Started aqueeze at 400 psi building up to 1200 psi.
after 30 cu.ft. pressure started falling. Shut-in.

Opened casing and tubing, flow from tubes.

until columns equalized. Locate cement at 1492'
set tubes to 1480'. Swab down to about 950' flag
line (Echo not working).

Press O, level same, mix and pump 408 bags class
"B" placing cement at 160' pull tubes to 61'
circulate dig out cellar bottom gas test - O -
112 casing not located.

Locate cement at 152' mix and pump 2 tons Portand
cement to top up - gas test - cut off wellhead 7'
down de-rig hoist.

Hand mix bagged cement top up cellar and casing.
Load gear move off.

Abandonment completed.
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L4248
16th November, 1966.

Bolton's Superheater & Pipe Works Ltd.,
Adswood, ;

Stockport,

Cheshire.

Dear Sir,

You very kindly sent to the Scottish Gas Board a copy
of your drawing for the 3", 4000 pes.ieg. gate valve
installed on Cousland Noe. 1 Well.

As requested we are now returning the drawing. Ve
took the liberty of obtaining a print of the drawing for
our records, and I have enclosed an additional print which
may be of use to you.

Yours faithfully,
for BP PETROLEUM DEVELOPMENT LIMITED.

« Co » ®

oo:  Nr, M. E. HeColme

KSC/DVLe



4249
16th Noveaber, 1966.

Soottish Ges Board,
Distribution Department,
29 ¥Waterloo Place,
Bdinburgh le

Purther to my letter of the 8th November, I
au now forwarding a copy of the manufacturers drawing
of the 3" M.V. on Cousland No. 1 Yell.

As mentioned previously, we would be pleased to
know the results of your work on repacking the valve
in question.

Yours faithfully,
for BP PETROLEUM DEVELOPMENT LIMITED.

pe:  Mrs Me E. MeColme

ESC/W L
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[DRRENY

8th Novenber, 1966.
v, Gibson,
smmm
Edimburgh 10,
Dear Mr. Gibson,
Many thanks for your letter of lst Novesber. I

appreciate mmmmumuwwmaﬂ
mrmmwm 1 weld,

I have been in contact with the valve menufacturers,
Mmmwmmmhwm

1 have been in contaet with lMr. Streng of the Soottish
mmcmwmm.mmumm
%mmmmmw Bre Strong expressed

that you would assist them in this operstion, and he
will probably be contacting you.

%aﬁwammmﬁ.&m”‘m%mm
should you be oalled upon again Donard
smﬁmmmwmwmm@mum
Mwm

mmm,

co: Manager,
ire MoColm.
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oS BP REFINERY (GRANGEMOUTH) LIMITED

TELEGRAMS

“BEEPEE” GRANGEMOUTH
**BEPEBUNKER” GRANGEMOUTH

q -
#ﬁ\ TELEPHONES
\é— . . GRANGEMOUTH 2601

YOUR REF GRANGEMOUTH
Stirlingshire

omrer HJ/JR

fia//
v 3rd November, 196

o o~
(0/ \\U’"\"
v [5¢ BP Exploration Co. Ltd EJKB% N
?) ool \ (yﬁ A

W\ o »y

o

Cousland Natural Gas Well

ence to our recent conver
print of the

aasnding  dGat

With refer
by telephone, we have just received

Tt . o 3
Cousland,

(=]
o

D
3]
M o

valve fitted at

for yeur information as reguested

o i s o

It would appear that if the well can be

allowed to ”b:‘,_ow.—ﬂoi‘r'n_”’ then renacking could be

withhthe Yalve 14 S Under these circumstances, we
would be pleased if would return the drawing for our

recordse.

+0 receive wvour

recommendstion in due course,

~ Yours fajithEgldsy
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Copy
From ~RAKRING, TO LNGINESRING DSVELOPMENT BRAHCH
; REFIN&RINS DIVIBIGH.
Our Ref. “+/1/3074  Your Ref. Date

16¢%h Janusry 1957

Subject

I am sending you herewith for your information a
copy of the Scottish Gos Board's letter deted 10th Janusry 1957.

You will note that they confirm requiring us to install
the ylant which we are purchasing on their bshalfl, If Hessrs.
Soottieh CUils Ltd, are manufscturing the separator it would
be most convenisnt i they could also undertake the 1nata11a~
tion of the wellhcad equipment,

The Gecottish Cas Board have aslso asked us to supply

the 4" diameter blow-off valve in addition to the 2% dismeter
blow=off valve, Both these valves will be presumably of

similar design,
(1 st

M : G - gif o f&aﬂﬂﬂk

aacn Hmaffé!',
Reservolr Engincering,
Drilling #luide and Production Branch,

CHA/BEH



|

SORY

THE SCOTTISH GAS BOARD
26 Drumsheugh Gardens,
Bdinburgh, 3.

Your ref: 10th January 1957.
RPO/1

C,M, Adeock, Esq.,.

BP HExploration Company Limited,
Britannic House,

Finsbury Circus,

London E.,C.2.

Dear Mr, Adcock,

I have now received your letter of 4th January,
1967 enclosing & copy of your report of the production
tests carricd out at Cousland on llth and 12th November,
1956 after Number 1 Well was brought back into production.
This is, of course, of great interest to us and I shall
¢irculate it as necessary,

I have noted (rom your lettcr that your engineering
branch are now planning the wellhead equipment on our behalfl,
I confirm that we will require you to assemble the squipment
which you are purchasing for us, and it will therefore be
in order if vou complete the production scheme up to the
point where our 4-inch diameter pipe line will commence.

I should point out at this stage that the L-inch
diameter cquipment to be fitted by us includes a blow
off valve of gimilar design to the blow off valve in the
2-inch diameter section to be installed by you., Ve are
presuming that you will be arranging to provide the 4L-inch
diameter blow off valve as well as the 2-inch diamcter
blow off wvalve, but we shall arrange to fit the former
along with our governor asnd other equipment,

%e now look forward %o receiving your working
drawing showing the general arrengement of the equipment,
tagether with the dimensions of the flanges, and other
details.

Yours sincerely,
(Sgd.) T.8, Ricketits.
DCE/AH CHIEF BNGINEER,
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Bp EXPLORATION CO.LTD,, VIA EXPLORATION RECORDS.
From EAKRING, Taolanager, Reservoir Engineering
Drilling Fluids & Production
Our Ref. Your Ref. Bryate .
PRO/1 L4th January 1957.

Subject i
PRODUCTION SCHEME FOR COUSLAND NO. 1 WELL,

As requested we are forwarding to you two copies
of the completion report on the bringing in of Cousland No, 1
well, and the carrying out of production tests on 118h and 12th
November 1956,

We have forwarded a third copy to the Scottish Gas
Board at BEdingburgh, for their information and retention.

C. M., ADCCCK,

CHA/ERK ,



PRO/1.

Lth January 1957.

T 8, Ricketts, Hsg.,
The Scottish Gas Board,
26 Drumaheu%h Gardens,
Edinburgh, 3.

Dear lip. Rickets »

Thank you for your letter dated 28th December
which erossed with my letter to you dated 27th December,
Yesterday I visited our Engineering Development Branch
at Beaufort House, London, to diseuss the details of
the production scheme for No., 1 well,

Cur Englneering Branch are now planning the
scheme on the assumption that all the production
plant will be located about 100' away from the wellhead,
We presume that you will require us to assemble the
equipment which we will be purchasing on your behalf:
in which case we will complete the production scheme to
the commencement of your 4" pipe line, Details of the
flanges, ete., will be shown on the genersal arrangement
drawing which we will be sending you in due course,

I am forwarding to you a eopy of the report
giving the details of the production tests we carried
out on 1llth and 12th Noveuber 1956 after bringing in
the well,

Yours sincerely,

(A Gdet

C. K. ADCOCK.

CHA/ERK ,
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Copy
BP BXPLORATIOR CO.LTD. CHIEF DEVELOPMENT ENGINEER
From E A KRING, To (Mp.Tombs) ENGINEERING DI,
BRANCH, REFINERIES DIVISION,
Our Ref. PRO/1 Your Ref. Date Lth January 1957.
Subject
P-4 Purther to our discuassion at Beaufort louse

yesterday, we confirm that we have not got in stoek the
required flanges for the 11.3/4" casing.

We agree therefore with your suggestion that
the water separator should be fabricated from 12" line
pipe., It would also be most convenient if lessrs, Scottish
04ls Ltd, will undertake to make thie separator.

As requested, we are forwarding to you a copy
of the ‘cottish Gas Board's letter dated 28th Deceuber 1956,
%e are taking up the matter of the assembly of the wellhead
plant at Cousland with the Beottish Gas Board; bdut we
presume that we shall be required to conneet in the
equipment up to the Gas Board's 4" pipe line,

(. et

C.¢, lanager
Renxﬂoir Engineering,
Drilling Fluids & Froduction Branch,

CkA/EEK,



C.A1.46 ‘ ] L; \,/pt ,.-'I:I? V :
s b
- WW s M

Copy
BP BXPLORATION CO.LTD., ENGINESRING DEVSLOPKENT BRANCH.
From &mmﬁ@. TO QEFY.NE‘?IE& DY?IQIG&SQ
(ATTENTICN: ER., R.Q,GRAHT.)
Our Ret. RO/1, N oanEiRet. Date
ae 28th December 1956,
Subject '

At Er. Dickie's request we are sending you oupr
estimate for the cost of fabricating the high pressure mist
extractior and water separatopr. It wiil be noted that we
have only an approximate cost for the flanges for the 11.3/4"
casing, -t an average cost of elrea £20 each these flanges
are the wost expensive part of the separator,

It is proposed to use slip-on flanges for welding to
the casing, and blank watehing flanges, The top section of the
separator should be flanged at each end to glve access to the
impact baffle plate and to the agglomerator plate. One end of
the bottom section of the separator should also be Tlanged for

- eleaning purposes,

There is thus little scope for saving on the flanged
ends of the separator, The details of the cost estimate fop
the complete separator are as follows:-

24" 11.3/4" casing 21/9d,per f£t, £26
8 4 sli & 4 blank flanges Tor

11.3/4" casing ~eirea £20 £160
2 H," .drain cocks, Buggest Klinger

type AB=22 - ?/0" bore ¥/

2 (forged steel £5,10,0, £11

| Porged steel Reflex gauge,

Suggest Klinger type K Kopdel VIY £10 £1
2 Conneeting tubes for Reflex gauge £1 £2

1 pair Klinger cocks type AB-18 KD
forged steel for 600 p.s.i,

working pressure £21 £21

3 Draln cock for Reflex gauge £3 £3
Cost of fabricatiion of separator - £27

TOTAL € 08T, £260



It will be noted that thiesprice does not include

the conerete supports for the separator; nor does it inelude
the 2" inlet and outlet valves, and the separator bye~pass,

It is suggested that in your general arrangements
drawing you indicate that the separator and preéagure control
equipment be sited 100" away from the wellhead, This will
allow ugace for workover operations, such as running Ctis equipment
ete, t 1s believed that the Secottish Gas Board 18 p
to locate all the pressure control equipment in a small building,
which can be gns heated if necessary to avold freezing conditions
affecting the operation of the instruments in use,

M— Ww‘/

C.Ce lanager
Reacrvoir Engineering
Drilling Pluids & Pru&nction Bpranch,

CMA/EEK,
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PROGRAMME TO FUT WELL ON PRODUCTION "/,,///

COUSLAND NO, 1 WELL

ORIGINAL ROTARY TABLE ELEVATION 565'

WELL DATA :
Depth below R,T,
1, May 1945
Top of cellar wall 6!
Cellar floor 12°
Perforations in upper sand (a) 1,588 = 1,615"
(p) 1,6235' = 1,6508'
Perforations in lower sand 1,720' = 1,755'
Top of cement plug in 8.3/4" casing 1,740"
11.3/4" casing shoe at 268!
8.3/4" casing shoe at 2,057"
Top of fish at 2,086"
2.. July 1951
Plugged back with cement to 1,465"
Anti-corrosive mud to 15
Cement plug to cellar floor 12!
Wellhead burned off at cellar floor level 12?

WORKOVER PROGRAMME

1. Prepare wellhead for cleaning out operations

i) Locate top of well at cellar floor level.
ii) Weld joining plate between 11,3/L" and 8.3/4" casing.
iii) Weld 8.5/8" casing cellar to 8,3/4" casing.
iv) Screw in flanged casing nipple with 2" side commections to
bring wellhead up to ground level,
v) Pit Shaffer gate for use during cleaning out operations.

2, Cleaning out operations

i) Clean out top cement plug, anti-corrosive mud, and bottom

cement plug to 1660', i.e. to circa 30' below the 1582'-
1630' sand.

ii) Change over to clean water, Capacity of 8,3/4" No.5 I.J.
casing 2,154 gallons per foot; i.e. capacity of casing
3600 gallons to 1660'. Hence minimum surface storage
capacity required 6000 gallons,

iii) Run gamma-ray log to locate the position of the sand
interval below the new wellhead.

iv) Remove Shaffer gate.

3. Perforation programme

The original gas/water level in the 1582' - 1630' sand is put
at - 1110' sub-sea, i.e. 1675' below original R.T., At this stage it
is not proposed to perforate opposite the thin sand lens from 1623' -
1630', Thus there is scope for the coning up of reservoir water up
to 1613', the bottom of the main sand body, before water is produced
with the gas production. It will be noted that this represents a rise
of 62', so that there should be a reasonable chance of maintaining dry
gas production.



The following is the shaped charges casing perforation programme:-

i) Pire five guns as follows:-

Depths
Below original R.T. Below cellar wall
Gun 1 1582' - 1588 1576' - 1582!
Gun 2 1588 - 1594' 1582' - 1588!
Gun 3 1594 - 1600! 1588' - 1594
Gun 4 1600' - 1606 1594 - 1600'
Gun 5 1606' - 1612 1600 - 1606!

The final depth corrections to be made after
taking gamma-ray log.

ii) Keep the well full of water during perforation operations.
Keep a record of all water lost to the formation.

L, Well completion after perforation

A, Run in 2" plain tubing string

i) Bottom two joints of tubing to be plain, with the end of the
bottom joint plugged. :
ii) Tubing joint opposite sand to be perforated with eirca 40 holes
each 1/2" diameter,
iii) Fit special coupling with aluminium bursting disc above perforated
tubing joint.
iv) Run in plain tubing and screw into special matching flange.

B. Make up wellhead Christmas tree

i) Make up 3" (or 2") master valve above tubing flange.
ii) Make up 2" cross with 2" side valves and 2" top valve,
iii) Complete wellhead with a pair of flanges with 2" bull plug
fitted with a 1/2" plug for a pressure gauge connection.

PROCEDURE FOR BRINGING THE WELL IN

i) Comect in the 3" burning line (as used at Fordon, complete with
pressure connections) from 2" side valve on cross to burning point.
By-pass the low pressure water separator used at Fordon.

ii) Open up fully side valve to burning line.

iii) Open up control valve above cross; drop go-devil; shut control
valve immediately, After the aluminium disc has burst, produce
at maximum flowing rate into the burning line until all water has
been recovered from the casing,

" iv) Keep ammular space closed-in; and record annular space pressures.
v) After reproducing water in well close side valve on cross.

vi) Record annular space and tubing pressures until equilibrium
pressure has been obtained, Check pressure by means of a dead-
weight tester,

a) Suppose bursting disc is placed at 1500'. Internal volume of
2" tubing ‘0,136 gallons per foot. Hence volume of 1500' tubing
204 gallons.,

b) Suppose the water is aerated by the gas so that the tubing fills
to surface, Annular space volume 1,96 gallons per foot, Hence
maximum initial drop in A.S. level 104',

¢) Indicated reservoir pressure at 1582' circa 64O p.s.i.g. Hence
feruwater level 640/.43h or 1475' above 1582'; i,e, 107' from
surface, Hence, the breaking of the bursting disc should just
about bring the well in,



OPERATIONAL NOTES

i)

ii)

1ii)

The main production line to be one side line to the cross.
The second side line to the cross to be used for bringing in
the well, and specific productivity tests.

One side line to the amnular space to be retained as an
alternative production line for use in emergency if production
through the tubing is shut-in, The seccnd annular space valve
to be used for recording annular space pressures; and for
pumping water to the well to kill it if required.

The isolating valve above the cross is to permit the running
of instruments into the well, such as floats, dippers, and
pressure recorders,

f% Ok _—

Eakring

éf.lo.gé
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let January 1957.

X
Top of eellar walil 6!
gellar floor , 12
gand - top mewber 131 dullets 1° a' - 1613°
lowepr mezber 33 bullets 1623' - 1630'
Lower gng gand - top member 61 bullets r?ao' - 1738"
lower mexber 186 bullets 1760' « X ’
?e:ii ument pmg mga,:w» easing 17
ﬁauag shoe at 20 ‘
Top of fish at aogg'

2. July 1951, ‘ |
Plugged back with eement to 1465°
Anti-gorrosive mud to 50°
Gement plug to eeilar floop 12*
tellhend burned off at cellar floor iz
Anti-gorrogive mud and eceuent in ecasing

= ?mmg out to 1663
d from gomos ray log - top |
g&k 1602
; ‘ lower member 1614° - 1530'
izpyer " ma nmdn “top mbw ' 12& mma charges
1578 - 1605"
Iz

1. Gas from 1760' - 1306' gand to tests
ending 15th May 1939  35.9

2, Gas from 1582' - 1632' and 1720' - 1735°
pands to teste ending 19th Lay 1945 30,65

5, Gap from 1582°' - 1602' interval during tes
frow 10th - 12th Nev, 1
5 g To bring in the well 530,000 ouble feet
b) During production teats 734,000 cuble feet 1.31%
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3e

puping the produetion tests in Hoveuber 1939, with
the easing perforated opposite the 1582 - 1&39’
and 1720' -« 1735' sands, the water level bullt up
in %the well. 1t wag not definitely known whether
the water prodused was reservolr water or shooting
water; but 1t was ceptain that 1t was coming fr@
the 1720' = 173%' sand, ience, with the 1720° -
173%' sand now below the cement plug at 1663', the
gﬁuﬁmnw of water production from this zZon
& been exoluded.

The sund pewber From 1582' - 1613' constltutes the
main section of the upper gas send, Correlating
reservoly precsures in wells 1 and 5, the indicated
gan/water level ls put at 1110' sube-poa, egqulvalent
to a depth of 1675' in well 1. These considerationa
put the gas water level 70' below the perforated
intervs) 1in well 1, lenee, at low production rates,
and & winirus of water coning, the well should
produce dry ges for a consldersble period of tive,

On present considerations the 1582' - 1632' sand ie
the most important gms sand, and containa the bulk
of the Cousland gas reserves, HMoal of the @?s
supply to be obtained in the neighbourhood of well 1
wiil be deaiyed from this sand, Oas reserves in the
iloweyr sands in well 1 must be discounted sinee they
oeeur not far off e¢dge-water level,

Further possibilities of ineressing the gas supply

from the Cousland aniieline are conditioned by the
consideration as to whether additionsl drlliling i
economica ly justifiable., In general terus the

following are the wain prospectar-

k pon 4 5 e “
wIW e TYEYESY o 3 -3 £33 N

The indicated gos/water level in this sand group
is put at 1280' sub-sea (sece Report on Cousland 5)
esuivalént to a depth of 1845' in well 1. However,
an earlier assesguvent placed the gaa/water level at
1802' in well 1.

There wey be a %90' structural rige from well 1 to
the ereat of the Couslend entieline (B ort ﬁiﬂ&ﬁ»‘@fﬁnﬁ)
in which cese most of the gos reserves in ithe
1720' - 1806' pand group could be drawn from a
erestal well, The 90" structursl rise would siso
be gufficient to ensure waler free gs produstion at
moderate yateg. TL this sand can pat on profduction
the value of the Cousland gus roserves would be maeh

This ges sand is mentioned as o Turther posalblility
as 4t 18 liable to be overlooked, During a forwailon
teat in well 1 watep-free gas was produced at & rate
of 150,000 eubie feet per day, This may not be a
particularly promising produstion rate from the
econowic standpointy but the geologlcal opinion is
that sand conditions impreve towards the inferred
erestal ares (Heport GL-nGide5),
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The 2084' - 2122' sand mey therefore have
developed into ae prolific a gas sand in the orestal
apes of the antleline as any of the other Qo
gas sands: and in an ares of good sand developoent
there 1o also the poselibility of dlscovering othep
gas sands.

When bullets were used in 1739 the can gannot
have been particulsrly effectively perforated: when
the well was balled, bullets were pecovered in the
baller, Dupring the cleasning out operations ia 1956
the deilling bit was badly seored with ballet marias,
indieoating that there were bullets still proiruding
from the easing.

Dupring the flowing teasts in 1939 weilhead
pressures doelined exgeseively due to the bhuild-up
of the water level in the cssing., After the
flewing teats had Deen completed 1t took about a
week for the water level to fall back to somewhere
near the 1720' - 1735' sand. There was then &
further very eslow rlpe in the cloped-in wellhead
PREESIIG. :

after perforating the 1582' - 1602' sand member
in 1955 no reservolr water productlion wasg obtalned
daring the short production tests, ..t the conclusion
of the production teats the cloped-in pressure
bullt-up %o within 20 p.s.d, of the emilibpium
pregsure in 10 winutes; and to the final eoullibeiuwm
presgure witadn about one hour,

Duaring the original Tormmtion teat in 1938 gas
was produced from the 1582 -« 1632 sand at & rate
of 3 million cubic feet g@r day. DBefore carrvylng
out the 1956 produetion tests 2,1/2" tubing had deen
run in the well, The maxioum produstion rate
obtained wae 3.50 million cuble feet pepr day. ‘
the tubing. The preseure logss dus to frietion in
the tubiang was 279 p.e.i. In congegusnce, the
working pressure al the sand fagce at this production
rate was atill as high ae 376 p.s.l.8., The open
flow potential of the well hme been caleulated using
the method reconmended by the Ralhoad Comsission of
Texss, Prowm the graph 1t is seen that the maximunm
open flow well eapaeity i of the order of 4.5 willien
cuble feet per day.

Before opening up the well a in 1956 the ;
previcusly recorded elosed-in wellhead pressure was 621.4
petsdege on Lth June 1947, After bringing in the well
and reproducing tie shooting water, the measured

clou&oga wellhead pressure wag 6204 p.s.d.g. For

the purposes ealenlation the datum prepsure has

been tazen as 621 pes.i.z. ot the wellhead,
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. Trom the eariier production tests it would

ag@m that the reservolr preasure d.ref per willion
guble feet gns produetion was 1,6 pl.s.i, approxivately.
T the well 18 now prodused at a rale of oirea

100,000 ecublc feet per day, thers will be no
measurable bottom hole daifferential pressure. Thus,
and o long as there iz no water productlion, any drop
in toe formatlon pressure will be immediately apparent
by & similaer fuli in the wellhead prescure, ience,

& continuous vecord of reservoir pressure decline
rates wiil be obtained,

The gas produced dur the production teste on
11th and 12%h Hovewber 1950 was 734,000 cuble feet.
This was $oo amall a production to determine the
regervolr pressure decline with produetion,

T¢ will Be noted that there was no detectable
decline in the elosed-in wellhead pressure of 621 peseleg.
before snd after the produetion tests, TPosalbly the
true decline rate ig lese then 1.6 p.s.i, per million
euble feet production (pee wmemo 1.0./359 dated
3lat Jan.19k2), Tt will be a simple matter to study
presgure decline rates when the well 1s produced
gteadily inte the gs main,

The static reservoir precsuve ai 1582', the tup of
the gas sand, hnas bDeen mleulated to be 660 pl.s.i.a,
This ie the shut-~in pressure which hae been used to
galeoulnte the open flow potential of the well from
bask~pressure tects using the Raillroad Commlsclon of
Texas method,

By produelang the welil through tublng the working
pressure at the sand faoce can be caloulated for eaeh
ptabilised production rate from the pressure in the
annuiug between the tubing and ?uins. A burning
line of 3" nomimal bere and 530' long was used for
the determination of production rates by wessuring
the fall in pressure between an upstroam and a
dewnatrean conneeting point, Thelolesworth flow
formula was used for ealculating small produstion
pates; and the Yeymouth flow formmala for all other
producticn rates.

Uging the data obtalned during these testis the
Pollowing graphs have bsen constrmicted:-

Graph 1. - Annular Space Pressures, Tublag ressures
and Iresgure loss due to frlietion in
tubing veraus gas production rates.

2, = Sguare of pressure loas in tublng versus

gas produstion rates., This gives o straight
1ine graph from which the pressure loos at
gny glven produetion rate can be ecsleulated,

3. = Gas production rates versus Bottom hole
differential presaurea. The B..D.0. 18
the difference between the shut-in peservole
pressure and the working pressure ot the
gand face.
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Graph lj.~ Baek pressure curve to determine the open

2 flow potential of the well, . straight
iine graph 1s obtained by plotting the
difference in the aguare of the formation
shut~in pressure and the square of the
working pressupe ot the sand face.

A® no bottom hole choke has been run in the

subing, the cooling effect due to ges expansion will
take place at the wellhead, T& 1s only at the

migher production rates that there ig sufficient
préssure loss in the tublng for the bulk of the cooling
effest to take place in the tubing, This ls
iillustrated by the Tollowling graphiw=

graph 5.~ Upstrean line temperatures {(i.e., near gas
expansion point) and Tublng precsures plotted
against gas production rates.

It will be noted thet a wininusm tsupersture of
17°F heg been recorded at a production rate of about
750,000 cubic feet per day with a tubing pressure of

ust under 600 p.o.leg. he upstream line teuperature

g not rise above Creezing polint until the produstion
rtte peaches 2.7% million cublie feet per doy, »ith a
tubing pressure of cliren 30 peselege

It willalso be noted that at a production rate of
apround 100,000 cubie feet per day the cooling effeet
will be largely offset by & guln in tempeprature from
the atmosphere, iHengs freezing conditlong should
only oceur al partioularly low atmospheric tewperstures.

The firet eloped-in wellhead preasure bulid-up weg
regorded after bringing the well in on 10th NHovember,
The scoond eloged-in welilhead pressure bulld-up was
recopded after the completion of the produstion teopts
on 12%h November, Aoth tubing and annular space
preapures wore recorded,

o~ Annular space cloged-in welilhead pressures
plotted apaingt time in mimatesz, recopded
after the production tests on 12th November.

Tubing pressures, andihe pressures recorded cn
10th loveubor have not been plotted since very similap
gupves are obtained in encn cage, It will be noted
that the closed-in equilibrium pressure is oblained
within sbout one houp,

There was no prosegure gvidence at ail for the
predusiion of formation water during the gs production
tests, On 1llta Novewber s dipper was run into the
tubing ae far as the bureting dise, but no water was

. v M/
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&Graph No. Cousland No.1.Well

Friction pressure loss in tubing during production tests

(Tubing to top of perforations [565")
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Cousland No.1 V

GraRhLNo.4.
a Railroad Commission of Texas Method

Back pressure curve. Exponent n =-7002

Open flow potential 4% million cubic feet per day
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Production Rate Q - Million cubic feet per day
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After bringing in well apd veproducing water in the casing.

D50 pelis

Iine.

.52 Pog'iu‘

Ge55 Dl
10,00 petie
10404 pema
104,10 pete
11..00 Peile
Edidnight

éE

SNsEE L.

1,00 $ollle
a;m fleliie
10,00 a4,
10‘“0 a.m.

Glosed-in tubing.

After coupletion of produstion tesis;

580,000 cuble fect gus,

6-:31 Tellia

Live.

6.3’ Praliie
6' aiiie
H 34 pem

Pallia
Tallie

605 Paliie
Dellle

6 9 Pallly
Pelile

M Potily
6.&& Trellie
Qg‘é Palile
@ Foliie
6457 Pallie
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iiputes. Tubing. Anouler Spsc
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Gauge pressures
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By Holemworth flow foraula.
(for very small pressure differcrnces).

By Weymouth flow formmla,

& = Standard cuble feet per day of gas,
4 = Inplde diameter of p gé i&&w&ﬂﬁc :
Por 3" nosinal bore pi ? = 243,
h = regsure differsnce - e of water.
G = Cpecific gravity of gas relative to alr,
L = Length of burning line section in feet. (530')
T » Absolute teuperature of the gre R,




Date 1lth lovember 1956.
Baronetric preasure - 20,34 Hg = Ll pesld,e

(for very swall pressure differences).

Glosed-in "ellhead pressures (uwwwa gnuge) Tubing 620 pes.leg.
Annular Space 622 Taliele e

: 1
Plow Teat Ho, 1 2 3
, : 77 2 ;
Inches water | 1l 8 0;6 : 1Qo5 ﬂ.. mg “53
h= Pr’ﬁ’ (1nehgs water) | 104 947 3044
.02 | 32 | 5
; ¢ G AL IS l T, T Ty T Ty '1’”
ferperatures Vi. we e | W e e B s
Upstrean tewmpersture :
b 3 4 | 32 45| 25 U2
‘rzu Dovmatrean teuperature. g
< a) T mean OF | 143 1 39 33
n; T mean OR . {ag” | gsgk " - 3
L mean ! . ,
a) (520/7 meanp)d 1018 | d.od2 | 1.0m
Q = 36,300 x W¥ x §§§Q§* | 119,000 116,000 | 206,000
Guble feet per hour 4,960 | s 80 8,600

FS—




9 = Standard cuble Peet per day of 0.6 gravity gas at 6@’9
and 14,40 pes.d.a. base pressure,
d = Diameter inside of pipe n inches. 2,667
Por 3" nominal bore pifo {3.07"4.4.) a** = 19,8
n

Py= Upstream end pressurve the burning line = p.s.l.a.

Pom Downstrean end pressure in tue burning line = p.sedien.

T = Absolute tempersture of the gas -~ °R
% = Uompresgibility fnetor
Gn Weitia gravity of the gas rolative to alr flowing
through the line.
i = Length of the burning line section in miles.
Length = 530" = 0,1 milies.

0 b 0.6
4 = 1 (under conditions of measurcment)

Henee o = 55,400 x (Pf* F:)i x W;‘ cubie fect per day,



el presaure 296" Hy e DeBelens

Boon 6 iscepheric Temperature 47V

Flow Tent Ho. | b 5 6 7 | 8 K

- T

%‘émi@;ﬁ,@%‘.
%’é@%w 'l
%ﬁi ﬁ%@ﬁ

A 2
“f@: %“?@%ﬁ_m P )

’gx = Upatress tdrpoeratord,.
Lownateoom mwww e

?a&% ot %’
B T wean OR
gm @@?f’w

wean L

- %*@g%&@f@ & ﬁ = %‘”@%

Guble feet per hour,




ey 32,000 eiite Teat,

(t) girea & p.m. to 6 Defile

@ 50,000

« 3/hr:
(b) 6 oliy tO 9 50 Wy @
110,000 £5. 3/hot

Cumuiative 30,650,000 cu.ft.

160,000 ou, Pt

420,000 cu.ft.

580,000 ou,ft,

F T rodn, 'ﬁmt&m’ Trodn, ToEAT mfm
%« ”“Qﬂnp of wwt, during | since com- Remarc g,
t. Hours, | teat. wencewent ori
§ i
1;h 2.3 §u 11,500 rroduction tests on 1lth
Ik | roduction tests on
2 aﬁgg 0. 10000, 1855500  Nevestsey maiem Meles~
a a'm 107 IS.M m’m wopth Plow ?WQ
+300 of 57 4600 asgggg Production tests on 12%th
2 zgh.m . 115,000 200, Hovenber using ‘eywouth
1Bly o 000 178 147,000 347,500 Flow Foroule.
7 5, 1.25 i1 )1 5000
9




This compares with Jals DoBedefe PO o "
11lth Novembepr 1956 @ hr nging on pmdug &
the 1582-1613 annd wanamr. (mm log 1 ')

Reservolr Temperature -~ 68% at 1582°.
Agsume average static well temperature 609F,

where ?a ® prepy e «'t gund faee at 15007 « p.s.len,
Py = emm 11 orespure at top of eolunm - p.t«&.a.

q = dencli @r aw at atwospherie pressure
sverage temperature of gas coluwmn (GOV]

= 0,07634 1bas per cubie foot.
8 = gpecifiie gravity of ge mzattw to alyr = 0,6
1 = length of g8 colusn = 1
g = twospherie /HUNE = ..a,i..

-

eompressibiliity fector = Q. 5 at 6% Padielotie

Gae analysis of gas sauple from 1582 - 1632 sand.
funbupy Report reference .. .3,51.

1 2 | Fptanst s Cgeaias. SRR

Woie  Wolsouier “Grltleal gritieal
Gomponent Fraotion welght of Terperoa- Prosgure
n Cosponent n H ture of nle of e
M componen ta Component

Hg 0.015 28 Q.42 227 3.4 492 Toli
Gy 0,959 16 15.35 34k 330,0 673 645 .0
Co 0,026 30 0,78 5%0 .3 709 168.4

Base on reservolr temperature at 1 6&"'1' - 528%R

Bage on reservolr presaure at 1582 6&6.3 PeBelotie
{a} Peseudo-peduced tempers ture 8 = 1,52

{b) Pesudo-peduced pressure % = 0,905

{e) Compresaibility factor (from graph) = 0,910 (2)
ia; Average moleeular weight af gas = 16.95

Dengity = 6 % = d X 200223

Hence Density = 2,12 lbas. per m‘hto rwt.
(4) Gap Gradient = W e 0,0047 pesois por foot,




Wellhead closed-in pressure - 636 pe.s.d.a.
Pressure of 1582 golumm of gaa - 235 el

Hence Reservolyr Iressure at 1582%6 9.}3 Detiaisns

Where P = Aeservolr 'pegsure - p.Belenie
T = Ressrvolr ‘supapature OR
Z = Compreasibllity faetur.
B = Volume of reservolr gpuge containing
1 ouble foot s,

S = § = srberE

Wnere 8 = gus saturation, or cuble feet of gus
at 570 in 1 cnéic foot reaervoir apace,.

Bage on T = 5289

5. Qpen £l

Hethod used as detailed by the Nailvoad Commicslion of
Texas in their pudlilcation "Sack-pressure test for
Hatuesl Gas Vells."

Sagle.

When the rate of flow 1s plotted against the
corpesponding value for the difference in the sguare of
the shut-in presgure in the foresstion and the sguare of
the working pressure at the sand face on 1 1 thinle
co-ordinate paper, the points deléneate a straight line
which is uxmmoa by the forsmlai-

Q=c (pg? - pen

Where:- o = Rate of flow in cuble feet per 8§ hours.
¢ = A nuweriesl eo~efficient, charancteristie
of the well,
P§ = Shutein Tervation preosure = j.8.1.8.
Pe = Working rreccure at the gand face ~ peteia,
n = Humerical sxponent characteristic of the well,
The value of "a" is equal to the reciprosaly
of the slope o. the batl-pressure curve,

0,931 x Tal
Where:- BHP = Bottom lHole Pressure = p.s.d.a,
Vel = "ellhend pessgure under shut-in conditiona.
¢ = Gpeeific gravity of the ges in the
flow-gtring (eiyr = 1),
o= Length of the flow-siring - feed.
Tel = Aversge temperature of flowestring 9%,



E 636 + 21,9 = D) /

Henoe i'py = e &5609 wo@.ioﬁm

xmaw PR = m = 0,964,
*

Henge TR = % = 1,497,

Where g = Paoudo-paduced oritical pressure
and Tx = Fgeudo-reduced cpitieal tempersture,

Hence Ppv (Supercompressibility faetor) = 1,053
How Fpv = l‘w

8= W)& 3‘ = 1,108,
tiow Pf = Pol x ak“

SRS

Where PL = Formation iregsure « DeBelotia
}3& = Shut-in wellhead pressure - p.d.l.a.

= Faotor for evalunting the pressure drop
due to the welght of the gas eolumn %o
the sand fage.,
53.34 = Gas oonstant for alpr.
Tsl = Shut-in well Temperature %R,

Henoe Kei = 0.6 x a 0,0337.

1500

Hence K3 = 0,0337 x 1,108 = 0,0373.

o2 . (2, 713}0'0573

og @8 = 0,0375 x log 2.718
= 0,0373 x 0.4343 = 0,0162,
m ‘m = 1.038

Henee FL = 636 x 1,038 = §60,0 p.s.i.0

Thio is a good agressent with the figure of 660,3 peseica,
as inltially ecalculated, ience the caleulations already
uade for P, the working pressures at the sand face have
been amﬂod : :

The values of (Pg2 - Pu2) have been plotied versus the
corresponding reies of ﬂaw on logarithmie co-ordinate
paper. The stralgnt line through these pointe has been
extended until it intereccts the horlzontel liine
representing Pe* = 436,000, .t the point of intersection
8 vevtiml line is dr pad to the abseins to determine

egan fiow potentisl of the welly and from the graph
this seen to be 4% willion cuble feet per day.

The exponent "n" of the flow equation is the cotangent
of the angle 6- , and 1g the slope of ine dack-pressure
curve, By mamﬂmut &= 550, and n = ,7002,

It will be noted from the graph that the square of the
- pressure loes in the tubing due to feletion gives & straight
um relationship when plotied ngaingt production rates,



The friction pressure drop R hae m taken ag the
difference betwcen the welilhend Annulay Space and Tubing
ressures, By adopting this progedure no amneim

ve %o be made for ehanges in temperature and
variations in the densliy of the gas column,

Prom the graph 1% will he noted tn!t. at o produetion
rate of 4 willion guble feet per day R = 230,000 and
hence R = 480 p.s.i, But from the back preasure
produstion curve it « 1 e gowa that at 4 willion
wglo feet per day (P 365,000, Hence

= 71,000, waich au m pwﬁm at the sand face
Al et i he T st et e ed
st 4 muum eublic feel per doy through 2" tubing.



Teat He:

m@mﬁﬁwﬁ@

. " ?% i ﬁ&ﬁ%*%*@*
' Peleleile

Henoe ghe retes ot botiom hole
tezperature and @M&%@Wa am*m.ﬁ%w»

L {ﬁm&%m Povmn tlon pPeseurs)

4 ﬁ {worigly

ng pressure at e aand Pooe)

216,000

152,000

& presgurs = DeBelsf.
Lose due to 1

4

abion B o« negldy

t

L

w#

53
%

280

y <

1,880

213
17h

50,280



Hote: Im July 1751 ;gw well had been plugged baeik with
L

sement to 146 Anti-gorronive mud had been prun
into the casing to 50", with a cement plug tosurface,
Duping the current workover operation the top cement
viug and the anti-corrosive mud were cleaned ous,
ghl bottom cement plug wes drilled out to 1663°.

The lower sand from 1720' to the top of the origlmal
cement plug at 1735' were therefors still plugged
off with cement., The progedure was ore to
put the 1502' - 1632' sand on production only in
order to aveld beinging in reservolir wter, ' The
detaile relating to the bringing in of the well are
as Tollowg:=

my 11,00 a.m, Well standing full of water with cemant

'pl‘u? drilled out %o 1663°,

sepival of Sealusberger truck, Rumning

?me&m ray suprvey to looate shooting

ntervals The gamme. ray log indicated
that the %,w member oscurred over ithe
interval 1 - 1602%; and the lower sand
mewber over the interval 1614' - 1630°,

1.5 pente Preparing to shoot the tag sand member over
the inteyval 1578 - 1608Y, the sehluwberger

epths being veasured frow the Cerdwell
o v table.

2,40 pom, Plred four guns, toue perforating the casing
with 26 shoped eharges over the interval
1581 - 1605', The fifth gun feiled to
fire, there being & hole in one oap whieh
eaused the gun to beeone water-logged.

B40 pem.  le-loaded and fipsd £10th gun over the
intepval 1575' - 1581' with 24 eshaped
charges, llence casing perforated with s
total of 120 ghaped charges. Mig
shooting, the ecasing was kept full of water;
gnd 1t was found that the well would not
take any water at all,

345 pem, Running in 2" plain A.0.7. tubing {i‘at io%sﬂ)
with the end of the botton jJoint plugged;
nnd the perforated joint covering the
interval 1565' - 1539', The bursting dise
holdep, complete with aluminium burst
?ai”tm‘ run fuvediately above the perforated

Nt 3

$5.30 pew, Completed running in tudbing. The top joint
wag serewed into a flange to mateh up with
the casing Tlange.

£.00 p.m, FPrevapring to resove Cardwell rotury table,

slegpers, eto; and to make wp the

produstion weilhead,

9.00 a.,me Wellhead wade up complete with 3" main valve,
and 2% side valves on tublng and caging
annulue. Ho water had besn loat to the
well overnight, there belng no annuisr space

; PrEBOUTG.

9,15 a.m, Opened up 2" tubing valves %o burning line.

9,40 seme Dropped first ‘go-devil', DBurgting dlee
414 not bresi.

10.15 a.m, Dropped second 'goe-devil', Sursting dlse

did not breaik,

1045 a.me Dropped thivd 'go-devil', Dursting dise

" gomaevi i Gt RN T

B 8 n ' ha PLpG.

Alr was sucked into the snmalar '

indicating that tha water levels 1n easing

and tubing were beling esunliced,

1130 @,

E———— e
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11.00 a.m, The fluld levels had become equalised; but
xgb?a production was obiained through the
nge

12,05 p.m, Obtained s supply of compressed alr from
the quarry which was connected in to the
ecaning snmilus, Presgure eirga 100 p.o.l.g.

12,10 pem, Q@mfa up ecmpressed alr to the causing
i} 3} $1 1

12,13 pere el produsing water through the tubing inte
the eellar,

18,35 pem, Mo furtner water produced by alr supply,
which was disconnected, Casing anmilus
pressure 65 y.gai.g. Shat-in tubing

12, Palily AIMiar space PeBalaie Tubing g.

1 Pells  AnDRlar space 57 Petaloetle Tublag

2.00 pom, Blew down tubing pressure., Uas and &
iittle water produced.

2,05 pem, Shut-in tubing.

2,50 peis Annuiar space 51 pes.l.g. Tubing 52 pesdsleg.
Blew down tubing pressure. (as and a
little water prodused, Shut-in tubing.

3428 pette aAnnular aspace 46 pes.leg. Tubing 50 penleg.
Blew down tubing pressure, Gas and a
1ittle water produced, 3Shut-in tubing.

Lel® petse /nmular space 37 pe.f.l.g. Tubing 45 pesslege
Blew dewn tubing pressure, Shut-in tubing.
Keeping well shut-in overnight, Awalting
2" pwab frowm Zagring,

medar, 9,15 s.n, Annular space 35 i?gﬂticﬂt ‘?tm&ag L0 peselege
-Well standing shut-in, awaliing 2" seab,

T 12,00 pams  Rewgonnected ocwnprecsed alr Trom ﬁmwz to

up o

PeBalegs
DaBelege

easing amulaus, and pressure buil
75 Pefielsg. Tteceived 2"gwab, Hunning
gwab into tubing end recovering water,

12410 pem, %ma off esmpresaed air to repair pipe line

WQ

12,15 p.m, Swab pubbers badly cut after 3 runs to about
70', HNo spare rubbers available, iHenze
gwabbing ceaned, :

12,30 peme  Alr pressure 75 vefelege Flowing water
through tubing. Shut gompreagor dowm to
repalr air losks,

12,50 petne OUpened up alr line ufter repairiag leak,
“ater Tlowing out of tubing,

1,05 peme  Alr precsure 93 pes.i.ge Shut-in tublng
after water conged to flow,

1,10 pemy  Opened up tud o vaeuns tanger.

Anpalar space 90 p.s.i.ge Tublng 22" vaowmas,

1,35 peme Jigoonunected vacuusm Sanker, s nd cloged-in
mbm% Tater recovery to date during testi~
Hov.9th - 400 gallons, Nov.l0th « 500 gallons,

; Total 900 gallons.

245 pems  Annular aspace 93 pedel.gs Tublng 20 peseleg,
Opened wp tubing to atmosphere, Blew down
annular spsce presgure fast to rock well.

24d peme Shubt-in smumiar spece and tubling valves.
Re-gonneeted nir supply o asing anmalus.
Building up precsure. :

%2400 peme Amnuler space 20 p.gelege Tubing 35 peseleg.
Alew down tubing pressure; and well ata
mgma water slightly throwgh tubing into
SeLIB

3,08 pene Water and gas produetion inereasing.

Pumping water from gellar inte vacuun itanker.

3.17 pene Cloged-in tubling. IFreporing to flow well
to buming line., “atep recovered elron
500 gallons, 1.0, cunulotive sinee ghart
of tests in all 1400 gallons.

35420 pem, Annmlar spsee 120 p.g.iege  Tubing 110 peseig.
Phut off compressed air sup ly from QuUarry.



L1400 el
1425 petas

4435 petita
gom Pollly

+30 petis
D50 petie

10,00 peuisy
10,10, pattiy

oy, 10,00 a.n,
{ "m‘m Bl
12,00.p.m,

12415 Poms

12443 pete

3,03 patie

3e15 patie

5400 potie

5,08 ol

Gay. 9420 .,
{0 0032 8ale
11430 mews

1.“{5 Liglie

3,30 Dotie

leli potis

6400 poms

| 5030 Telily

6,33. Dellg
6.57 Pty

Ge30 o,
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Ammlar space 170 pes.lege Tubing 210 pes.dege
Opened up well to burning line shrough tubling.
Well surging ges and water,
Sxtivated water production rate 6 gallons
per minute,
Surging eeased, and ocblained s contimicus
gng Tlow., Vater estimated produced

gallons, 1.e. cunulstive 13800 gullonas.
LAt gas flare, Dribble of water belng
produced from end of burning line.
31ight water dridble from end of buralng line.
Plame observatlon indlcated the produstion
of dpy gas. Henee all water in ocasing
presumed reproduced. -
“hut-in well, Anmaler speee 355 DeBeleBe
. s Tublng 600 Peselsge
Anmilar spaoce PeBlolalle ' Felisde
innular space 622 Des.dege  Tubing 610 pesai.ge

Annular space 622 p.s.d.ge Tubing 620 p.o.l.g.
{ealibrated gauge), |
Tublng elosed-in pressure -« G204 pes.l.g.
cheqked by dendwelght tester, ,
Han “WS‘ to 1539 below 3;3?03 i.e. above
tgo-devil' level,
Malled out dlpper,. He fiuild obtained,
Henoe no detectable water in well.
Gommenced Tiowing well at rate of 119,000
cuble feet guna por day. ,
Flowing ;;ta deereased to 116,000 eble feet
B pur e
nereaged production to an average of 206,000
cubic feet gas per day.
Shut off burning line, completing low mie
produstion tests,
Closed-in tubing for the night.

Anpular space 622 pevelele

Tubing 620 p.a.d.g. (corrected gauge),

Cpened up well to barning line., . verege
production pate 705,000 euble feet goa per day,
Tnereansed produetion rate to an average of
1,230,000 cuble fest per day.

Inoreased production mie to an average of
2,020,000 cuble feet per duy.

Tnereased production rate $o an sverage o
25750,000 euble feet per day.

Inerensed production rate to an avepuge of
3,250,000 cubie feet per dug.

Inerossed productiion rete to an average of
3,560,000 guble feet per day,
Gompleted production teats, Jhut in
burning line,

Closed-in tubing.

Annular space 612 p.o.iege

Tabing 615 Peisloge

amnualar epace 620 pis.l.g.
Tubing 618 p.s.l.g. (corrected guuge).
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BP BXPLORAPION GO, LTL,, ENGING SN Diviopys S

SARRIND ro . RUFINERYES 1Yegsron T DRANGH,
From (ATTENTION OF MR, R.C. GRAT)
AR ;:Ro/l/3myour Ref. Date 27th December 1956
Subject

Farther to our telephone conversation this morning we
are sending you a copy of our drawing Ho. BY 655 A showing
the safety precautions which the Scottish Gee Board decided
should be taken to protect their 4" pipeline from the 600 p.s.di.
wollhead pressure,

A covering note discussing these points 18 atSached to
the drawing. Ve arc also sending you herewith one of Nessrs,
1.V, Controllers Ltd. catalogucs, for you to deeide whether
you consider that the pressure regulators sugrested are the
most suitable type for the work required of tiem,

G, Adeock,

¢.¢, HNanager, ieservolr .ngineering
Drilling #luide and Produetion Brench,

CuA/ERH



3771
27th December 1956

T.8, Rickettis Keq.,

The Scottish Gas Board,
26 Drumsheugh Cardens,
Bdinburgh 3.

Dear Mr., Ricketts,

Further to our meeting in sdinburgh last week,
I have now had drawing Ho., BM 655 amended to show the
safety precautions, whioch, it was decided should be taken
to protect the 4" main pipeline from the 600 p.s,i., well-
head pressure,

I am sending you a copy of our amended drawing
No. BM 655 A hercwith together with a covering note on the
points discusged. I have sent this information on to our '
Engineering Branch in lLondon for them to prepare the working
drawing, end to cost the complete production scheme to your
L" mein pipe line, :

Yours sincerely,

G QM. Adam}{

ClA/ENH



The diagrammatic sketch BM 655 A shows the
amended arrangement for the proposed gas production
schemé, This proposal was arrived at after a discussion
with Messrs, Ricketts, Cox, Elgin and Cairns at the
Seaétiah Gas Board's Office in Edinburgh on 20th December
1956,

The discussion centred around the safl'ety precsutions
to be taken to prevent the pessibility of the full wellhead
pressure of 600 p.s.i. being trensmitted to the 50 p.s.i.
cast iron main pipe line to Musselburgh,

The following pointe wore agreédi-

(1) Pit & by-pass line scross the high pressurc
water senegrator,.

(2) 1Install the Flow Bean on the high pressure side
of the pressure controller, The throughput of
the flow bean would then be cirea 2000 cubic feet
per day at the wellhcad pressure inetead of
100,000 cubic feet per day at atmospheric pressure,

(3) PFit two high pressure regulators instead of
only one. It is thought that two of the type HS
controliers made by Hessrs, I.V. Pressure Controllers
Ltd, would be suitable for this work. The regulstors
to be connscted in serics; esnd the first controller
to reduce the pressure from 600 p.s,i. to 100 p.s.i.,
and the second controller to reduce the pressure
from 100 p.B.i.‘ to 25 ?.8.1-

(4) The Gas Board's governor is connected into the
4" pipsline, and will be get to reduce the pressure
from 25 p.8.i, to 10 p.s.4, It is required to it
& shut-of'{ valve controlled by the pressure on the
downstream side of the Gas Board's governor, If
the pressure in the 4" line rises to 30 p.s.i. then
the cut off valve will close,

(5) In addition to the shut-off valve, a safety release
valve is reguired between the shut-off valve and
the Gass Board's governor, This is to be set to
blow off at 35 p.s,i. In consequence, it will
only come into operation after failure of the
other control mechanisms,

(6) The Gas Board will supply all instruments end
fittings for the 4" pipe line. It will be noted
that it is proposed to install a gugond sal'ety
release valve after the Gas Board's governor,
Again this would blow off at 35 p.s.i., and would
only come into operation after the failurs of all
the other pressure controllers,

It is pointed out that it is planned for the pipe-
line to be comploted by Hay 1957; and all eguipment should
be available for installation by this date,

-
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A tic sketeh 51,655 shows the proposed
awmm 'or the production scheme, The layout has
been arrangod to keop capital expenditure dowm to a
minimum, The proposale are beged on the recsnt production
tunts oarried out on 1lth and 12th llovember, $olile of
the production schems arc as followsi-

L.

he planned ges offtake from the well is sa initisl
100,000 cuble foet  per day delivered at 50 p.s.i, prossure
intc the Cas Board's pipe line 4o Musselburgh gooworks.

The offtake 48 %o be inoroased at o later dete w the woll
is found to stend up satisfactorily to this production rate.

e

The ges daoction 18 t0 be drewn through 2% tubing in
the well; only oxceptionally from the casing annulus,
M mxuu wellhead prossure of 620 0 p.0.4.0. has been
rogorded efter bringing in the woll., The followiag are
the mein plant reguirerentsse-

o High preseurc mist oxtrootor snd wator soparator,

B8, Iggammi regulaior $o reduce the geas progsure to
S Y-

0. Plow besn for rough produstion control.

W4th the epecific view of avolding water prmﬂm,
cmzy the tnp mmhw of the 1%3' - }an hos been
exposed soping w sharges over
the Mt@ma? 575" -”gﬁm' The geome ray log indicet
m& top send member ccourred over the interval 1580

ung! the lower m ¢ over the intopval

3.61& 1639 Thel720 sand has been lef't chut
off hy o amt plug muae the ouing. ng it wae from
this sand that wtw was produced when the caslng was
perforated to 1?35 .

ihere is thue evary ghance that the well will produce
dry ges for a oonsiderable poriod of %ime, particularly
8% low production retes when no wator coning will taks place.
The indicated ter lovel from pressure dats (oce
on Gouslend Vell 5) 418 put at 157$' or 70' below the bottom
of the prosent perforated intorva

Howowvor, 1% ie zmymd to 1mr,snmw in the production
M B aimple ndot extraotor and watey soparator ce a
safeguard sgainet water production contingoncies, The
restod high preseure water scpaorator is based on the
ra‘eumg wwuxmumazn

# h&sh preasure soparator aﬁmtmy ot the vellhved
pregsuro is to bo preferved to o {mw sapagator,
ot 600 9.:.5.,:%'. the dewepoint goe will contein 3 1bse,

water pey 100,000 cubic fout ssep but at 50 p.s.i.0. the
watop mxmt'ar the dew-point gfm will be trebled,
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The centrifugel force type scporator is not mumu fop
water soparation ot hizh pressurs ss the required
sansential velooity of avound 100 feet per svcond cannot
be obtained with omall see mﬁmtsan mwag Pop
inotence, 0,1 cuble fect of gas pe nd at 30
atmospheres igequivelent to 260,00 »: emh&ea feot of gas
pupr doy 8t a pherie 9”&@&&&&.

e M A ¥ig t g3 gy % FRlE Tl 3
(i&) AR TATNL R IR TN R . AR R

ﬂw«r a8 siaple monentom type separator mn
be gulite mnufmtwy. *mu is preferably of horisontal

desisgn for caps of oo and it 18 ym;pamgl to
uge fwo lengihs of 11, mm g approximatoly >
end joined toguthor by two {langed ﬂ pipe ana

ae shown on the attmmé sketeh, The top scotion at
sasing 1z the mist extractor end water m:a%ra&w;
the Bottom section of ¢asing is a collect chambeyr for
- the soparated water., The gus inlet is st ﬁm top of
the wator scpsrator section, The gas production
m&wu on on impact beffle plate whioh serves 86 a
gonietsing medivm for water globules, The bottom of
the baffle plate is porforst d fo sllow the ges to pass
into the soperator shamber, end the water to flow inte
the epllesting chamber,

The ges outlet {rom the suparator 18 a2t the top on the
far gide from the zas inlet. The gas is nmude 0 passp
~ throusgh a plote with emell perforations belfore 1% reaghes
the gas outlet, This plate 1s essuntlally a wator
rator to trap gnd ovelesce any water perticles still
gareied in the gos, The base of the plate near the waler
sutlet would not bo perforataed, 1% will be notod that the
water dreine-of? 18 ot the base of the water collegt
chamber, Two high pressupe 1% drsin cocks ave provi
#hen these two drain cocks are open the gas prosoure ul&
foroe the water out of the collecting chember, It will
be moted that the fittin: of a reflex gouge gless io also
reconmended so that the water level in the collesting
chamber can be ocbserved,

The gas production tests indloated that ot & produstion
rate of 100,000 cuble feot per day there wae no detectable
wollhead pressure drop, In amwmwhm fall pressure

drop from 020 9.@.1.9‘. to 50 p.s.i.7, will osour at the
eaufa regulator, ga cooling, due to expansion,
le~Thomson effuet) wil mmm ocour at the prossure
ulswro sardngthe production teost et 100,000 cubls
mm per day the temperature of the gos was lowersd to
freoging point. Freeging conditions bocame more sovers
up to production rates of around 1 million cubic foet per
doy; ond became leas severe thereafter due %o the gas
expansion takinge place in the tubing iteelf. Froasin :
sonditions result not only in the formstion of zaa, bu
ahouz.z &2:@ farpation of gas hydeatos, resulting in plugging
Gon: O, :

datural pas hydratus fam in the neighbourhood of 50°9

wmh Pressure s of sbout 500 p.,s.i. jiydrates form at the
] and are most likely to solleot at points in the
B by gae ex.pmalan. Hydrate eontrol is by
huaﬂa the gas to sbove $he dewepoint, or by verious
dshydration processes, or by the wmtim af mntiefrooge
compounds: this laticr ife the sinplost n«mm&, md i$ the
one indiceted for swall production nwa, i, e ikt
aleohol) 18 ¢ recopgnised anti-frocge Dong “OFr prOusures
of 60D p.s.4. end o tomporature of hﬂ . the coneontration
of methanol in the vapour phase roguired o provent the
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formation of hydrates is 27 lbe. Metbanol per willien
cuble foaf ol .ges, iHowevor sapller quantities, say 10 lbs.
per million oubic feut, may be offective, If the iethsnol
io introduoed into the gas sivean as a vapour, the latent
noat of vapourization (512 B.Th.Vs per 1b), end the hest

of solution (112 B,Th.Vs per 116 wouldbe evailable ¢o help
keep up the temporature of the ges, However for esnall
produstion rates of 100,000 eubie feet per dsd 1% 18 not
gmﬁj.ﬁma ndeogsory to meke provision fop Yethanol
NIGCLI0N. :

A% low produetion rates the ges will no doubt take up
from the atmosphore tho bulk of the heat lose on ges
axpenslon. A% higher production rates 4t will he negessary
to install edther some form of surfsos hesting equipmont,
or a bottonm hole choke in the tubing strinp, The simplest
scheme for surfece heating 1o s thermo-siphon system, pgas
heated, using water o lation throush a simplo hea
axohanzon.  However, o botior arrangerent to overgome
surface coollng is usdoubtedly $o incorporate in the tubing
a bottom hole choke pressure regulstor, The ges o sion
will then take place at the bot hele choke; and ¢
bulk of the heat loss will be recovered from roservolr,
and mwﬁgga rrgmi g:mmuam will gw avoided, éfl_;u

LN rog egquipnent will sxpinalve, ouaver, dotaile
of cost aPe being obtained; and 4T 4t 18 Pound eventuslly
that the well cen be produced satisfnetorily st substantislly
increascd production rates, then the cost of this eguiment
will no doubt be justified.

For. the present it is cossidered that the only squipment
which must be installed 18 a roliedble precsure rogulastor
to roduoe the pressure Crom 620 p.e.d.ze %0 50 D.8.4.8.
Qonesdder using the type H z “ontroller made by Hessrs.l.V,

Precsure Gontrollers Ltd, (Technical Leaflet T.L.101).
This controllor has sn 8% disphregm, end 2% 5,.8,7.pipe
mgmuonu.i it Saamigb%e for inlet rgam from .
W, PeBolslleg tind OULIQY presoures il PeBolefla
ith o 3;8” orifice valve sime, 600 p,.s.l, wellhead pressure,
Fited, srouinout Sareetss 1 Siugbod:subto Tack g don).
roted ¢ put ospecity ! )0 cubie per *
At 200 pesm.i, wellhead prossure and 150 b.e.1, differentisl
pressurs, the reted cepaciiy is 280,000 suble foot por day.
- Similarly, with o 1/2" orifice, 600 p.s.i, wellhead DR ooUre
. and 550 1be, differeutial pressure, the ratud mﬁgﬁy is
1,440,000 eubis foct per day, 4% 200 p.osd. wollhead
prossure and 150 p.s.d, ddflerentinl the rated cepncity ie
0,000 cuble feet per doy., It 1o recommendsd that the
wemﬁw be {itted in the Tirst instance with the 3/8¢
or .

- Ce

Oty SO0 POREN RGOS LION SOnerel,.

i Mpomd that the sporoximate rete of produstion

anly d be controlled ot the wellhesd, 1t will be
noted that thoe prossure controller does this to some extent;
and in point of faot the ¥,1.3, type flow bsan shown on
draving 5,655 eould be omitted from the produation scheme
if desired, However, this is s simple and inexpenaive
type of flow bean, Its mudn funetion ls to restrict %o o
groater extont than can be obtsined with the prespure

- reguletop the guantity of f“ flowing into the Gas Board's
4" pipe line. Hence the installmtion ofthe flow beanc an
be Wﬂ ap o safety preceution to keep the gas {low into
the pipe line below o certein moxirmum sgreed limit.,

Jt will be moted that & 4" valve hee been shown 8% the
- antry to the lee Hoard's pipe line, Ho provision has boen
ahown for mtazs_ng the gen, It 48 prosuncd thet the




shis

metering to0 confoim with etstutory reguirerents will be
aarried out at Vuesslburgh; and that any metering that
may be undertaken at the wellhesd w41l be for checking

purposcs only.
af Jecumulated ater in the ell.

Should the well start produsing wetsr in eny quentit;
it m mmzo in the casing, This will e indic

by an sbnormal cesinghead pressure dropg mﬁﬂwwn
Mm& extent by an cxeessive fall in the tuhm z:mmm
Bhould this oventuality ocour the gas sroduction
soparetor would be switehed from the tubing to the mlm
aanulus, 'm well would then bo flowed &t e fost rate

through the tubing o the burning line wntil the scoumleted

water in the meing hos beon discherged at surface, The
bumm% line wvalve would then be cloged; ond the gas
ion switched back from the mn&ng annulus to the

m Wellhead pressuros should return to the values

before the water bogan to scoumulate, 1t is
pointed out that AL & bottom hole choke has been run the ges
expension will take place at the bottom of the tubing; and
1: ﬂmm:m lees gea to discharge the scoumulated water
8% su .

ge rvolr water has 8o for been obtained from the
1582* -J.GM gand in o, 1 well, A guologicsl correlation
with lio, 5 well (Dee 1,3, em;alaum voport for ln,5 well)
ehows the eguivelont up el 5 fapnmm& *nto thm
lenses, vizt 1693' 1712 «-1720 - 1760°
Bamplos of nesrly mtmmam mamir mtw wore
obtained from the last two sunds with specific gravitics ar
1.00 snd 1,008 rcopestively, Both tiwn edgowntors are of
the chloride type; end 1% is snticipated that sny water

produetion from No. %wllwﬂ&belwueneywnbmg

[ et
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D'ARCY EXPLORATION CO.LTD. To FIELDS BRANCH,
EAKRING. BRITANNIC HOUSE.
C.G.-10 Your Ref. Date 3rd July, 1947.

COUSLAND NO. 1 WELL - COLLATION OF CLOSED-IN-PRESSURE RECORDS

We are sending you herswith the usual two copies

of a report giving the collation of Cousland No. 1

closed-in-pressures since the flowing tests carried out in 1939.

CMA/REE (’4’ W -

ENCLOSURES
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Reference C.G. =.10 ' 24th June 1947

Cousland No., 1  Well

Record of closed-in-pressures measured since
the flowing #tests carried out in 1939

Closed in pressures, with one exception, have been measured
by dead weight tester at the 10562' elevation. The penultimate
measurement was made in May 1945 before carrying out the work
required to put the well on production. The last measurement was
made in June 1947, and shows that the pressure is still rising,
although at a very slow rate. The recorded measurements are as
follows:-

Date PeS.i.g.
e 2. 39 589.9
2%, 7. 40 614.2
PP 0. 45 613 (tested gauge)
5 5. 45 618.3
4, 6. 47 621.4

The 1000 1lbs Dewrance dead weight tester was used for all the
measurements. The wellhead gauge pressures recorded at the same
time as the D.W.T. pressure on 4th June 1947 was 657 1bs.

The commected gauge pressures have been plotted on the
graph attached herewith, from which it will be seen that there is
no evidence as yet of the true equilibrium pressure being in sight
of attainment.
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TELEPHONE

BriTannic House,
CentraL 7422.

FinsBuRry CIrRcuUS,
Lonbon, E.C.2.

29th August, 1946,

/
/1 )
U~

Dear Taitt,
This is to confirm my t
vou in which I told you of the nm 1¢
mv letter of Jv(‘+'.£. .y"g ate on the subjec
gas reserves. I had ta“bn frvu Mr. Strong
May his figures for the Valﬂmn of S?c at 40 t1 2S
] 1is figures
iR ‘,\.n»' 314 e 1 3 - 11
pressure and overlooked the fact that he had inte L
to mean the volume of gas at atmospheric pressure. The
s ar -herefore, substantially less tnan 1 guoted 1
gures are, therefore, substantially less ta I guoted in
my letter, and, in fact, the reserves figures more nearly
] o octdma 3 . rced o
approach Mr. Comins's estimate than I had expected.
£
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Q
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n
n
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o
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A. H. Taitt, Esq.,
EAKRING.
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Before carrying out any work on the well the closed in
pressure was measured by dead weight tester and found to be 618.3
P.s.i. This compsres with the last pressure measured by D.W.T.
of 614.2 p.s.i. on 2%rd July 1940 (Report ref: C.G.-7 dated
2%rd lugust 1940). The free water level was also determlued and
found to be 1722' below the R.T., the previous cobservation
having been made on 8th December 19390after completion of the
production tests, when a level of 1700' (which was then still
falling) was recorded (Report ref: C @-5 cdated 1lith Dac, 1939).
This therefore shows that the lower gas sané (1720'-35') remained
covered by water during the whole period,

Befors running the float the gate of the 8" top vslve
had to be freed, and whilst doing this a white solid accumulation
was found on top of the gate, which evidently consisted of gas
hydrates, as a sample was found to burn, leaving a residue of
water. The method of killing the well preyaratory to running
tubing by pygping & plug to spproximstely 1480' was not suScessful,
as the plug appaceiily acquired sufiicient momentum to keep on
goingz after pumping had ceased. The plug therefors went beyond
the ;gg'gas sanc (1582'-1630') and it was subseguently pushed
to 1 . :

The VE holiday then intervened, and the well was after-~
wards killed by blowing down the pressure and pugiping water to it.
The hole was kept full by circulating over the wellhead., On the
first occ&ségn that the tubing wasg run a bursting disc was
placed at 980!, but this was so thick that although it became
fractured, it-did¢ not break up after a particularly heavy go-devil
had been dropped. The well had therefore te be killed & second
time, the tubing pulled, and the bursting disc removed. The
tubing was then run back toc 1732', 1In the tubing asg" gas 1lift
hole drilled in a tubing coupling was run to & l000' and another
one was run to 1200' s¢ that the well could be brought in if the
water level in the casing stood up at too high & level., However,
the water ran away very freely into the formation (50% faster :
after killing the well the second time), and ne éifficulty was
experienced in bringing the well in.,

The nett quantity of water lost during the present
tests was approximately 15,000 gallons, which tegether with the
quentity of water originally lost to the formation estimated
at %O,GOG gallons, mekes a total loss of approximately 35,000
gallons. :

The present production programme is to produce the well
through the annular space, thus allowing water to accumulate in
the casing. This water would be blown out Shrough the tubing at
time intervals determined by its rate of accumulation., It is
suggested that it might be preferable from an operating point of
view to produce the well through the tubing, which would remove
the water as fast as it collected in the hole. It is anticipated
that the water would only come into the hole relatively slowly,
and that the water separating facilities to be provided, would
be able to handle the water preduced., Trouble might be experienced
from freezing of valves etc., but as a heater is being installed
in any case, it is probably worth while testing out whether the
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%
A

Bance total water 10ﬁtxﬁﬁs &pprmximataly 16,400 gallons
Water rscovered through tubing ete: .0
approximately 1,400 #

BN SIRTG PR 5. e

Henee nett less ... .. .35,000 gallons
Estinated earlier loss ' 120,000 ®

Hﬁnce total quaﬁtity of water lost. .to dhe:

ROl ek formation 35,009 gallions
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SYETH Lumes) ’”Lw"" 1006 o, ~ I8 ’.hhi'-::‘;-a eay 250 m’@a ure
12,00 p.sdais: lg Mod 8w~ USH
3—00{3 JeE Pl - 3 | ® - ﬂﬁg K
2,00 p.m., ~ " - "
3.00apimy = .“30« Bl Des 1€ gg@ n
( - 4,00 pim, ~ 21 W - 500 "
6::0:) nm’ﬂo i ; 25 " T el -.—.m. "
i QQ”‘ polﬂq b 247 f - 3 3% it
90rcpam.. S 40926 M 2 380/ v
R 13 QGO pqm‘ s 27 " <o ‘m f
At BBy ~ &9 ¥ - 400 "
l&‘bh May -~ 1.00 pJos s 800 W - L0 1432 "
s - 200 am, -~ 31 *® - 425 i
QO &gl bl 52 i - 4‘59 : "
éd%%uaém, oo 3% N - 45 0
GF s - 500 am, -~ 34 *¢ - 46% ¢ _——
: 6.00 a,m, - 35 *® - 480 #
%.cm, Semyiooe 2086 32 e 4;95 o
JO0 mam, L HduISY W - B0 e
@B W, 5. lJdemsbings oo 2.1540 gallons per faat
2% tubing - externsl volume o 0.1938 "
;"}i - :
Wy : Hene& unnular upaﬁa valume~u4 X 9602 ga&&aﬁs per foat
k.va;2;ﬁ2$=::¥**:%651ng external volume ' - ¢.1938 gallons per fo@t
g 2% tubing internal wvolume - 0.135%4
o0\ h f
,i / D\_v .
{ > Hence volume of steel -

P » Sugpese the burating é;au~¢a~run to a depth off &aafest{%ea/
and that the bu:a of_1t wanld 1angr tne level in the annular
apaea by h.feetg an e T '~ el d3%s

i \ -
o 0.1554 (x-h)ice l,ﬁm&h K el dF
Eence x_ % 45, 4§ ég Eo® 0
\~ /1\ Bence h /15 49 ! w}* :
pf = f / \
e “gg?g”ﬁrﬁﬁkiﬁg“tﬁE‘Barsting &130 wmdi& Iswsr the A£.8. level by
';i'f!.,‘.: ;:."3_'\." ol » J3f
ﬁ;ij The. F.H.Ln ia B 1o ue&l ¢$:nax known, | [However the

o " free water level in No. 2. well was 262! above ﬁ.S.L. on 23rd
/- . Jume 1943 (Report:Ref: C.G.-8), If.the same level is appdicable to
Ho,ﬁl. well then this would @arre&p@nﬂ to a distence of 30%' below
1 the, Rotary Table. ;M
4 8T i
v r5r However, baskng on the bah@em hole pressure at 1582', and
» asgaming this to he approx: 20 1lbs ifl excess of the closed in
prgngura, then the fmne water Laval Becomes ¢~

F.W.L, > 38/.435 = 1&66' abava 1582 or 116’ down..



4 = 26? Jt:-ll@ﬁ"a
2 154 -0, 0364
5. WL 090S g.podt,
Hence water can fill tubing to F.¥.L. when 207/¢.O96) = 9Ggt of
L Y i Satér in the hole,
Thus the water level would be at 17*” - 99 = 165?'

Tubing cagac*tg to g0t - = (l/4z' 2“0) p 4 .li
“Now - tne ‘hole capacity (less Nt¢el) ser foot =

et et v 4 o
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The closadfi' pre uguré was 420 lbs manlnu the ﬂwﬁ L &t f}‘Lﬂ

_g;fdﬁ APProx: 11600, However, the burstiflz disec only fractured’ s G
i ‘il Jéid notiburst so that only s Yery small gas. yrcancticﬁ e

ﬁas dbtuln&d and no water was reprouuced. e

PR ﬁy Cal uL&tién the well would not" “abme in until the AY8.C: 9
whaﬁ<risew to over 350 p.s.i. thus reducing the F.¥.L. below l@ﬁ%'
“and aypasiny the ;i:st gag 1ift hole, . Attempts wepe cerpied.eut,
on the 17th t@ produce the well tnruugﬁ the tubing’ as the £.89; ﬁ*?
Was 0u1lminb ap, Jbut ap 5 a Pressurg; ~of 300 p.u.i, canrirmafiaﬁ'
0%ﬁwx0btniﬁ9 h&t the wull would not: ﬁbma in. ps

520 3 By 8.00 a.m. on 18th iay the A.S5.C.P. had built up to
. 500 p. ri. thus making tne Wl i@ the hole at uppr931mdtely S5
T e iad Ly 8Rd exposing both gas 1lift holés. Thus the fuantity ‘-~ "~/
. of ‘water to be reproduced_in the hole was approxs 800 gallons o4
(1732~193?) Xg8,9965, - & e e A
v ; . AT Sl o
R0 83 nhLlSt the 800 &licg water were being /praduced the ¢
i annulear space, ?fQSuura built up from BHO p.s.i. to 811 pis i, "%
i Thcfeaft& a 1Ittle water started to come back from the formation,
" and a5 the tubin~ emptied of water the . ges production increased.
considerably, a4d eventually gra|t&c“1§y all gas ang only'a ;*‘t*
négligivle ”uﬁﬂﬁity of water were being produced. "% . -=-0 V.4

© 5
i

CEET v iots: It iu & littlc diff;cult G g estim&ta tﬁe quantity of gas
‘;; recuiﬁed to reprouuce ~the water Wb% t&ére 8 8 Suﬁstaﬁtial
Jquantity in the hole, a8 tuis must depond isrgely on operating
R T eenditidng, Illtiali the produstion appaareé o consist eﬂtzrely
of water, but the gas production rate ma¢% ‘have'bddn of the
order of 100,000 to zuu,»oo cubic feet per day or say 4000 to 8000
eubic f@@t per hour; and as the water wags bein reproduced at the
rate of absat 100 auﬁgo f@ét ?er hour, thawréa ltiqg@gsfwatwr ratio

L S L J 3 : . ¢ el

’ e . v R e

.
b <5
-

» 4



.

---- vmnﬂirtmrnf e drder af~4®:o®f1 OTBEY ta*iﬁ“wuhtv“fawt of
- B&S ark T&Gﬂlrw“ to reproduce 1 gallon of-water-from'the hole.

;*?w - Tﬁ@.fél;GWIQQ tablu _amaaﬁia60 theﬁféag;ﬁséﬁfjﬁfim&ng

_iﬁ the mefl

L R e I fegeaae o - Opened slightly
e e ,8ide valve from
Pk e 0 g T e 1 ' tﬁb¢n&.
B g G TR, T b 510 ; A - ,Régrouuctmmn of
Bl T b AR ik Rater commeneed.
SAGUES ame Tw B SST 510 v 2 5e Preduction appeared
: G i e 4 ,£0 consist mostly
,Of‘%atel.

g
| I

N&’

!

e
- ¥
1

“fffé?éf“ 5tsﬁ?@a pumping
s HVRST Sea teY  away .
o 816 Hole now empty of
o - 17 TR aa&maﬁm~
856 . . Clearing tubipg
HOLYELUS g weprodus

AT

?at@r from f&r’”;«

.1

: Yl . . i “iGas prdu: rate now
ST Ve R et . _over ¥ millieon cu.
L e R R S e S ik Pt/ dag
(11. 37”&‘&:]“;;'; B e i 52“.'2" rilﬁg' ‘*Cls$e “in aiﬁa vwxve
3. 38’& 7 P e i SRS %1 ; ,Pﬁmgigg wa&&r &ﬁ&?.
{ll e . (G 590 == I8 K 1153‘ - “Clozed in sive valte
; N W T N 4 el . ‘1214'* from tubing~sligatly

daai-Laoigs 005 ¢
,413; 1 f {bj ; -jﬁ@&ﬂg‘répr@ﬁmﬁeu.
1214 :

15 gem fm:x ‘t1gsed in.

:g.gadt the ta;al guantity of water
ingi ?ﬁ@gﬁgll”-%“@as amgthxmatgly 1230
gd off-and ‘called 1400’ gallons es
wlst kilring ‘the' WQing@hich eould

3..*

: ilg : 0L8 2L
N f;‘{igésgmﬁgﬁﬁtérﬁv, f.{ll’ww'
i tih }*§¢t~ba messdrRd, . .

L : , Aftér thle tést 4anfirmatian was) obt 1n€c thﬁt ‘the
S P4 o ,@atcr JIevel was right dewn by® runaxng the ‘dipper ‘and float
(this WaE dfffioult “to run owing 't “the waxy hubimﬁ) ‘anvd at

5.00 p.m. the F.W.l. was determined to be at 17231



BRI D 000 g e poTTOWE g
By D.W. T.)i’

(518 1bs

twell was produedd for

- 54€

peIRe .

ng mopning 19¢H Uay "the il o
Lgnd gthe holb was clear, of. water to 1711’
'$ Hour at. the ratQ of approximately i

fwas 63@ ibs
The

millior ‘eubic feet gas per day but ‘no water 3r0au@$¢an,w%s

qbt&ina&.

e i 3!?‘:1 ﬁay ¥

10t lie;

i 7‘,;}- -
. A
 fg .

8.00 a.m, -
Qn\?&« Cis o

B 7 L T ."- Cl%
; éqnivaignt to élua,

v Vle*

f wellhead 90. pvs.dp risin

ed in preswarm élﬁ-a"yl.gaug@,,gg
J.ﬂﬁ¢it gaure by Da¥a T,
Free uater l&vél Ffound by float at 1?23'
below R.T. Esttom found by dipper.

1740t below FxT. rSQLniflc ravi% o
water from dipper 1.0034 ( a7ihit"
156, parta ‘per 100,000 Cl)

" Gas hydrates ~ (a white solid allwh aurnm

= foundg in
fL%hﬁ %@l&h@ac

?ump 4 plug (31-6" lonm) to lﬁ&@*“
Loelopped gump ARG follmwa& plug
. Hal iburton’ welght. Plug kept
3lam1y. Depth reached by plug
S starting pump 1600, Pressure

, lesaving a resicue of “mxﬁrl
before stripping 1

Pumped nathr to well pushin
o and, gre*@are gropped ta, 18

‘. 4@‘45 ?-.m- o, m%@{; l’q W@lrl fbr VE ilb- ﬁ g

'fﬁaQB a.m,iiggtripgad tst “usenbl ¥ ?&ttzﬂgs £or: 9&w@ing

A0 .cmmrﬁﬁ.

,;Eﬁbﬁf&,m;;

:111J45 Boik,
20U ety
10 30 p.,ﬂl..

T

- B Disats

10, 5

.}??géwé;ﬁ*u
ol ELRL i
XLy aems
12,50 o.m.

ln‘él:) Peils

&

}‘l 50 p .‘i,;it
2. 28 puni.

nﬂa ‘

-.ﬁsl Head yrf gure 580 u$3 B ri ir

Completed Wi1Tikg well, and kept well
- 6ead by “;rculatagg water over,wellh

‘Wélih@at

“below 40V

u@lly., i@a to pum@ wat@r
ucc*s&f’

o BXa
bu

and mede- up anc tested tubinguhﬁa&
Basembly. | v %

Started to- kill well by hloaing ﬁ@w&

'pre;s"ures (@1«5 «.:.5..».) ana pumping x«eater
A0 At ,

Started ruhning tubing uith bayst‘,g ﬁ éc.
“Finished ruﬁn&n& tabinb. i B e
{ﬁelluaan"nrbs“a?w 45 pesals

Wéllhg@éfp&ésgubb 260 pusei.

@ 420 gtwal- o EP@?EDV&

Press
bt . 5 5 u-weviip, : j
. Qpeaing tabing ida Vale tm arillin&Jﬁ,

“tagk. 4
‘Well- ggnjiag bus nal %“t@r or@auetian
;Obtained.. . - 5
Tried to'rig E&oat whieh wauld nmt ggu
oY ng %c waxs t@b :

if%

hmd &@i:ht the

ad. pr f, = Dropped
mQJ,much ﬁ@gvﬁey *aakev11.
tubing ‘gige v¢1?@ - BOMEe

U.Q‘;«L}:’-JL
DlOﬁinu-.

“WellHéad pressure 4%9 " PeSed, ~ Blew
a littib water.- e

out



o

. l4th May - 4. 00 plm.Jyv Gas proﬁuctian rate on open end orifice
ALDURAR T 4 a0 TEd GIRS Simefer 50,000 ﬂubic feet gey.day
: ; ‘ '4.12 p.m, -*Closed well AL« Py
b P ‘4,40 pom. - “¥ellhead pressure 4%0 D5 .iq
I5%h Mey - = 940 atm. & Wellhead ??9&~Ufﬁ 610 p.s. 1 g
: 10.10 a.m. - Could not get float below 609*’$w1ﬂ& to
WaY taﬁxﬂm.
30,401 i ———Rer-we: “which held up at 978!,
10 )S u.m. - Qnanin tubl& &ide valve to drilling
. SARAR e e “ R e d utmk o i N ask bRk
AW el R POV AR b T 10 5% ‘A gl e Vet producing & slug of water.
W Kok B W BER S S ll 15 d.m,'~ (as’ production rate on open end orifice
P T A B i S ¢ mﬁﬁﬁr 73 000 cubic feet per day.
SERERS) - LND O B 507 3 éO*p m. o %allnﬁad pressure p.»,L.
_ \4 3 50'p’m. = Ran dipper to 976f, but obtained no water.
- ~EEU36%h May = 2;00 Dall, —;,ﬁta?teé to kill well by blowing down
. i kg ket e a“w& sure and pumping in water.
3 ,4.30, pom. - Well killed - %tﬁ*t@@ u@,gull,iubing to
: ‘ e R S e ee i:‘:ﬁr.gt'im qisc, e
Ao gl p;ﬁ,,f Rewoved Burstifiz dise (Wﬂl“h was bro~a"in
B G o o foir tnree aiecas but held in place by the
: _ d. : : (- B#-plup) - Ran back tubing to 1732t and
T e AR R ~~ plosed in mell.
S el by LN 00 Pem. - Wellhead pressure 40 p,.s.1.
-~ 17th May - 9.50.a 8, - Wellhead pressure 210 p.s.d.
B o i “55-a.i. - Opensd up tubing., No gas 1lift. Closed
ge e in tuning. g AR O
: 4.00" poms =" Wellhead pre*aure 00 pysLis “Well would
e e « UclghioX nﬂt‘prJ&uce'tHfﬁuwn tubing.
18th Mey -~ 9.20 a.m. - Wellhead pressure 5235 p.s.i., . Produeing
< SR - {AGERRERLILG S S0U0 ehEsikh- “Rubriie e dr{11vE tank,
.30 #.m. - <Well started producing water,
11.17 a.m’s? ids ﬁﬂlihcav pressure 610 p.s.i, Water
g R ragreduﬂiﬁan.ratv diminishing rapidly.
~311.48 a.w. = Water reproduction araetical'y‘eeas 3
-+ 3101 pum. = Closed well in. TR
1,20 pom. - Wellhead PTESEUrE 630 p.s,i. Ran @ A B¢
RS, i B “H$8° 1630* below B.T. No water. i Gean
y “4.45 pim, - ﬁaﬁidipgﬁr o 1727' below R.T. ~ thnine&
. -  sample of" maﬁer'
2.30 p.m. = Wellhead preﬁsure 6% p.s.i. eguivalent
. 'bO 61/.1 piuci by Ltﬁ.T‘
3:30 pem. -~ Welghted float with water,
5.00 p.m. '~ ' Free Water level found Ey float 1723'
; _below ;.4. (uifiinult c%iag to, waxy
19th May. - 8.00 &.n;°- Clesned container and float of wax.
; ey GG B M. - GinLu att’ rul’ fivat, tubing too waxy.
10,00 a.m. % ‘Ban dipper l?;l' below R.T. -~ HNo water
L “’j obtained,:
= 10,30 a.ms ‘Btarted to flow well through tubing.
f’é4 11, ee ,,,,, ,m, - “Ho water reprw&uﬂfion s¢ closed in well
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122.=C. (12.41)

From i~
Our Ref.

Subject

-

Co oy
——E!, ‘ , P
¥r. D, Comins. To :- Mr, Adcock.

Your Ref. Date - 10th May, 1945

and iesgting : Programme when und after
wmﬁm@maz.m.

Remindsers re action t-

f" (a)

(b)
(e)
{a)

(e)

()

Collect sample ofKilling water.

Collect samples reproduced water at aporopriate intervals watching out
for any change -~ in uny case retain final sample.

Measure cumuistive volume of water repreduced in diary form and at any
significant stages of programme. :

At discretion shut down renroduction for short time st appropriate
intervals to determine rate of draw down by float.

At any convenient time when G.W.L. still above 1500 feet shut down
for 2 hours and then attempt water reproduction through tubimg by
natural flow without swabbing. OUbjective to prove whether the §"
gas 1ift holes are fulfilling their purpose as without gas 1ift
water could not be reproduced with G.¥.L. at this level,

After either well dry or say 25% more water reproduced than lost

in present job and the last one (when loss estimated at 20,000 galls)
sh@it in, check C.W.L by float, leave say overnight; check G.W.L, flow
out all water by natural flow in pinimum tiwe maamring water and

if possible, gas.

Objective to determine how long will be rejuired, when well is on
routine production, to lower G.W.L. 8o many feet and the gas wastage
invelved.

These reminders are for guldance confirmming verbal arrangements.

In practice action may be varied at your discretion bearing in mind the
objectives aimed at. In additionm to those specifically mentioned an
important objective is to arrive at some conclusion as to whether the
well makes formation water in addition to reproduction of lost killing
water,

(Sgd) D. COMINS

Copies to :~ Works! Manager, Eakring.

Fields Branch (lr. O.A,P. Southmh)

DG/ 18R



‘g;;&ons :Lrs !ippa;' sami
Perforations in lower sand
Top of cmem; piug 1n 8“' casinv

o o o . D

ik mve objae;t;"yf this pmgrammq is to putg he
'.,o condition for continuous gas pmaact&cgn,
4 water show wim we g&s‘ _tao inch tubing is W P
m, 1y : 'S0 that acc\mﬁ : [gﬁs:p‘;

- Soon T[the xell heaa has bem~ wvertd a
ige is 1 be sent to Bakring. Angmwtﬁ
be made forthwith to send someone to Cousland
‘with the nctessary apparatus to measure sn accuia e .
‘well head pressure by D.W.T., getermine the water
1eve1 in thé hole, md check the hop qf the cmm

tri “’Alf tha mp vmve and mmwnws cmm-
;ﬂw w .main Vﬁ....vei . A 'bushing is proviaec, SOLEVE
3 o [.Jd. ana {ntemally 0 " I.d. &t aﬁs A
15 857 1,5, at the other end. - :
. 16 8% thread 4s to be scresed g sho
je which i1l just clear the 10" main valve &p‘e»;

the bushing is screwcc into the vsive.v 'f'éft‘f?ﬂe;

BE® reconcitioning collsr, am i couble Kae
”_cast 2t 0/B., a second reconuitiom_n i
ywed by.a water bushing é&mg b from O % o

.,Jtins plug is o be

; ma}_n Eﬁlie .

ng grssmre :
ater uuiluaJ
+.14801

presmre ‘and the
Bt .the ‘phm can b
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H. 121, (C. 5.44)

Memorandum 75

. From FIELDS BRANCH, 4 To WORKS MANAGER,
BRITANNIC HOUSE. EAKRING.
Our Ref. S/DRG/164 Your Ref. Date 19th April, 1945.

Subject COUSLAND GAS SCHEME.

With reference to Mr. Bremner's telephone message-
of to-day, we enclose copy of a draft of the programme which
was prepared when this matter was first raised in 1942.

We are not certain that this was the final plan, but
we can find no other similar scheme on our files.

For the surface equipment, memorandum No. DC/622 of
May 24th 1944, a copy of which we enclose, states that the
production hook-up will be similar to that shown on drawing

BM.175 of 6.6.45.

O AN

Enclosures.

MCS/CEP



H.120.—C.6.39.

Copy

From WH. COHINS To MR, S0UTHWELL
Our Ref. Le/62z Your Ref. Date 24%th May » 1044,
Subject

The proposed preoduction hook up iz the saze &g in the

line crawing B.M.175 dated 6.6.47% for Eskdale No.2 except thatge

- ; k"
Zs

S

Tk 2
Be

4

Fone of the plant shown in red will be reguired. (This
was for acid treatment, bringing in well when desd, etc,)

In addition 1t will be necessasry Lo provide an H.P.
vertical water separator, line pressure vegulatory

line safety valve and positive displacement integrating
ueter on the snnulay space produckion line as shomm %n
line drawing B.M,1356 dated 31.7.42 for Cousland 1. (In
the Zskdale scheme R, & T. were teking over the gas
imsediately down stream of the snmular space line beans,)
Throughputs and line pressures will be 125,000 cu.ft./dey
and 30 Gﬂg suge wita provision for handling 250,000 cu.
ft. day a W&; line pressure st a later stage.

Hr, Johnson willg~
Prepare drawings on these lines,
Check up with Bakring Management that all the necessary
plant ordered against B.M.17% 1s still available, whers
it is end 1%5 cost Yy itenms.
Bstimate cost of remaining plant to be ovrdered.
Estimate instellstion eost of all plans,

CeCa Hre Johnson

pe/eep



bty oA “10 Huéigburtqn equipment wa's. aVJilgble th@ water
1evel was q ta ‘nined y means of 2 length of string anp a.100 feat
steel tape mezsiare, :The we ter ‘markon the qtrlng was. readily,
uater?ined 55 the yutﬁr leit a pranounced black-stain, on.the, string

gs well as vettiﬁghthe stxing ubeve the wilter level peins clean anc
ry. s g Iio ; g ; g0l 3
The wat.r level,ww& 1auna to be 159! .from the wellhead
flaﬁ- E, Qr b o It i 18 . DLE (569 I’e;}ort . G - 7 dnt‘ed
Erd u 18t 1940) . This. rmpr«aWnts & rise.o0f-91 in, nearly 3,years;

£1C0

9
'>the rtvioga xevel havlng been r@corueé on E»nu Ju}y 9

i '( . P 8 4208 v Al £ : @ 1 b1 e (8 f: 5 r""n' ¢

1

- T <0 IU} ; 3'&.‘. rJCT

T Wo Qaaé wex ht tes tmr Vg ﬁvailablc to ne suxa ;ha pn 3bure
sa that the 9ressure.m§,sggﬁé by the wellhe 4, gsuge (Budenberg No
& 161 Was reccrd ‘second messurement wes @agaﬁquaneghe
raugé mé Bramsll ,4§%¢2 } which, was callbrated agba@qu@athg at
Eakriﬂg by D.?.T. “The" resu te cbtiined were as followsi-

OJ 4

:%%*db ggaj §27 lﬂéfsqqin. 645 lbs/sq.in. 6i§/ b&/ ‘-12 }b“ﬁ&@.ia.
“2omeé ' L 1EG.

!
The lsast pf&bﬁure messtrsd on the“Well was recorded by
L,W.T on 23rd July, 1940 and 538 found to . be +614.% lbs/sq.in., so that
the pressure now recérdad ﬁaé§.mot necess rily mean -that theﬁeﬁb@s
been 2 rise %@ n;é;snpe, 2lthoush fhe rise. could hayvé been uch
a8 2 1hs/s g i view of tht nFhee, of the waher leyvel @éﬂﬂa. pell,
it is conside géd P ggﬂble th@t some rise in the pqgssure(at“ﬂot; well

¢

; e ¥
hag ?zr%enwla b0t rond1so  o6id 168

’ gl TR, £ G R 4 { ; o B . %\
T It J_{(J 90 (‘.,/. i L O8 “:! aJ- 1 '> s 3 S g (B L

4 . Y‘ e j}

June Zind 11.00 2, Clo ed in preqsure 62 7 1b9/w .in. g ugexﬁmmng
1o 22410 peus . Btarted flowing well At é)Q,@OG cubic feet

oer dzy.
% 10 po'ﬁ. hut “‘:»Ll in.
4.15 p.ms Closed in pressure 625 lbs/sq.in. gauge reading
June 23rd D55 sl Closed in pressure 626 1lbs/sq.in. gauge resding
9,45 a.m. Started flowing well at 650,000 cuble feet
per day.
12.00 p.m. Collected gss sample No.Gl (eylincer No.Z/4)
12.05 p.m, Adjusted rs u€ of flow to 500,000 cubie feet

331’ G GY e
215 0B Collecied grs s-mple No.G2 (eylinder No.2/5)
3-15 Pallle Shut well ino

4,00 p.m. Closed in pressure 625 lbs/sq.in. gauge reading

D _m
£ e kaelly



Yai

B 1 h ¥ b&@-*ﬁbg the dn valta would have retably een c&ﬁahle af
o

’“1 igth in''good condition, Put neYertheless it' mwas not cansidered

o D

......

June 24th 10.0% =.m. Etarted flowing well at 659,609 cubic “
fect Jer &3y. £

e L3337

0

1:10 pias= Sunbury-cylinders.
2.38 p.m, Filled second of Sunbury eylinders.,
%8

4,30

8 pen. ‘Shut well in,
D.m. Closed-in-pressure 625 1lbs/sq.in. gauge
reading.

£ a1

A chegk on the length of the burning line wes corried out.
‘donfirmed th-t this''wes %24 Feet (0.061 4 mi&éﬁ}, given
’iﬁ tﬁg -report CG =1 &ntsé‘lﬁth November 1939:" "The %ell w28 then
conpéeted from the 3% side valve to the buraing Iilne by me4n$ of a
shart langth ‘af' 1" hose, ' 'ThHis 'hdse had been’ raglaced by & newer

satisf:etory to produce the well through this hose.

'-"‘ The 3% side valve and ‘barnin liaa were in %
esiti@n to-ensble them’ to—be cot “resd :
ickiy Ey ‘mesns-or ‘3" fittings. ‘It was’ therefore ‘depided to
connect ' thém tozether by meins of ‘3% fittings, the roteé of prodittion
being controlled through s 3" H.P. neecle valve, This "h@@kwu\“

has been left commected to the ell. #

It was found thsat the &“ valve could hondle the 650,000

cubic feet per day praduction, but freauent eojustment of the vslve
"setting®" wes Lfound-to-be-n -whs-egpentially-due to. the

cold genersted by the g-s expension, but whether the valve became slowly
blocked vy "ice" or "hydrates" is not known. If 4t had not been for

~h&né1ing aln ductioa of ‘2bout 1,000,0 cubi eat per’ d% but{
fops eaﬁ%inuons rod&etxan the # " ”ha3é~ é ‘probably. neﬁ ve -
‘able to" hﬁndle mare @& nsbout 566 0 6ubic eet per. d&y ’mi”;AJ

ez Counected into the burning 1ine wWas a 3“ vilve, but the
268this has been negl d-ia ccleuls *_rd roduetion retes,
gtand-p: had-besa -conn -the-burning line on &

prfviouﬁ o sio t deliver tha ints the: atmo&p ere,,

) hell u

’ & R
0l -gnd 8o it-wos \not necesshry 'to burg tt. ‘Tnts-weans that '’ ontinuous

production tcut§- could be carried out if required, without Waving
to shut the ell in during !Black-out! hourb.;

32258 o~
£ Allithe cylindérs weére filled th&oggﬁ a? Qannéetion'“
pokeri belaw B¥ sad *N" vslves,- ‘No cylinder rif1ie til 21id
“the well had beén flowing for two hours bexafehéna o day in

- question; ~nd when the production rate was “chafged, tﬁé wgll Was

flowed for 4 further tho nours before coltecting the sdmple. -
For the sske of comparison, production rates have 'heen ecaleulste d
from (a) the 2.I.0.C. (b) the Weymouth (c) the Olinh«nt formzl-e

Bo;ome@an& £-'j-_

aneroid-be

_against a mereupy b rometer._“t, vk e g o
or S gy : ) | oo 00 L1 )

! i
. R



COUSLAND HO,

1 WELL - RECORD OF PRODUCTION DAY

i:lv‘PYOd # FM‘

. ’ ; Lo A v , #all Flowin Lin*’ ‘;‘mps. Line Pressures Production H "tes .
Tne welh e “tm°5ph%r3' prass . bsdn? Op, Initiel end Terninabedd cubic feet / 24 hourss  rate et i
G g cun, Teup. i i PFgssure Corr, In tlj’%ﬁi}“ (Mg)lbgnl(weubsix{ KO8 Wemeuth Biiphant 54 e HbF
Fryoer e 2] 4 5 punts ins, - 8 50eiN.AL. 0L, HEe) 2 3
ez From i ira. hours. °F. ;ns. 1bs, / “mgabeﬁuw, enlond av. O .s?ibs. B aqbs. i , PRERL 24 hrs, cus
e sa. ins, :ﬁ 7u Al

22nd June, 12,10 pm. 4.10pm. 4 4 - 29.2 14.28 611 599 31 47 39 7.0 3.43 0.9 0.44 676,000 660,000 690,000 675,000 112
23rd Jume 9,45 am, 12.05pm. 2,33 6s33 61 29.1414,31 610 598 30 54 42 7.3 3,58 2.$0.59 677,000 659,000 688,000 675,000 65,
12,05 pm,  5.05m. 3 9433 61 29.16 14.32 615 603 36 56 46 4.7 2,31 0.8 0.79 528,000 514,000 535,000 526,000 65,

24th June 10,05 am. 3,25 pm.5.33 14,66 64 29,39 14.43 610 598 29 49 39 7.0 M43 0.9 0.44 678,000 660,000 690,000 676,000

190,

# The Cumalative gas production

CH A/MWH

from the

well has besn recorded
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singée the beginning of the production tést on 3Ird November,
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COUSLARD WO, 1 W

iLL -, RECORD OF PRODUCTION DATA ¢

¢

Cumul ative Prod.

T e WelFlowing Line Femps. Line Pressures Production Rates ‘ Av.Prod . Prod.
sl b /o ATESHPRE o press.lbaAn? O, Initial end Terminobedd cubic feet / 24 houts.  rate cu, during €ublc. feet .

RURBRE AT i) L (gauge)lbs./ ( geuge)lbs./ s e e per. . period Guring  Frow wall.®
i Hy's cum, Tanp.ioiPP@ssure &mg@qmr-m%izm Ins, sqin. Ins. 8q.in.A.I.0.0. Veymouth Oliphant 24 hrs. cu.feet. test,
“ ¥ nours. Y. InS. D8/ Gauge enlond av. Hep. abs. Hegh. abs,

H@h 80 ins. j‘ j’ i

Opm. 4 4 - 29,2 14,28 611 599 31 47 39 7.0 3.43 0.9 0.44 676,000 660,000 690,000 675,000 112,50 112,500 30,336,500
Spme 2433 6.33 61 29.14 14,31 610 598 20 54 42 7.3 3.56 13.20.59 677,000 659,000 688,000 675,000 65,500 178,000 *0,402,000
Spm. 3 9.33 6l 29.16 14.%2 615 603 %% 56 46 4.7 4% 08 0.0 528,000 514,000 135,000 526,000 ﬁﬁ,?OO 243,700 30,467,700
5 pm.5.33 14.66 64 29,39 14.4% 610 598 29 49 %9 0.9 0.44 678,000 660,000 690,000 676,000 150,300 394,000 70,618,000

7.0 3B43

»

malative gas production from the well has bemn recorded sinée the beginning of the production tést on 3rd November, 193%9.
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The D.E.C. cylinders consisted of two 2 litre cylincers
which were filled at a priossure of 600 lbs/Eq.in. Eaeh ecylinder
wes blown down 10 times to remove sny traces of air before the final
sample was tsken. Cylinder No.Z/4 was filled when the well w:ss
flowing at a r-te of 675,000 cubliec feet per day, znd cylinder
No.2/5 when the well was flowing at a rate of 526,000 caubic feet
per day.

Mr. luck arrived from Sunbury on Z4th June (the third day
of flow) to collect further szmples., He had to eylinders each
having & e-pacity of one cuble foot to fill, of the oxygen type,
with only one outlet. The cylinders had been evacuated at Sumbury,
but they did not apsesr to have reteined their vecuum on arrival
at Cousland., Mr. Duck had been given no guidsnce ss to the rstes
at which the well should be flowed when e ch cylinder w.ss filled,
but be explained th:t he wished to fill both cylinders under similar
conditlons so that boith samples should be as nesrly as possible
identicsl; 2nd so it w s deciced to fill them both when the well
wes Tlowing at s rate determined to be 676,000 cubic feet per dauy.
He filled and emptied euch cylinder four times btefore taking the
final ssm-le, the filling pressures beimg 540 1lbs/sq.in. and
580 1bs/sq.in. Tespectively. L1l four cylinders were forwarded
to Bunbury by goods train, this having been their instructions for
‘the dispatch of their own eylinders.

CG-1 Bated 13th November 1939

CG-2 " Bth " 1939
o6-3 " 27%h @ 1939
CG~4 " 4th December 19%9
CG-5 n 11th ¥ 1939
CG-6 Not Dated ?12th " 1939
CG-7 Lated 3rd August 1940

CMA/TMT
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© BASED ON FLOAT MEASUR[ME/VKS OF FWL AGAINST g

TIME, SEE GRAPH 7 COUSLAND NQ'
ESTIMATION OF LEVEL TO WHICH WATER FROM
173/ SAND WOULD EVENTUALLY RI/SE.

FREE WATER LEVEL BY FLOAT (BELOW SURFACE)

frbe gt by 0 ' + + )
H Frrt { R aRaan g
L EQUILIBRIGM  HOULD BIE REACHED WHEN RATE OF RISE e
 OF WATERSNIL, /.E. AT LEVEL €4SFT. BELOW SURFACE. 5
| _7MIS WOUWLD REPRESENT A HEAD OF /730 FT. AT THE
“ﬁuumrm VALVE DEPTH 2239 FT.
: 8
2

80

“ 70
RATE OF RISE OF WATER - FEET PER HOUR

40

AVERAGE HEAD OF WATER -FEET >



5 GRAPH |
© ACTUAL FREE WATER LEVEL 8Y FLOAT 1 COUSLAND N°I

OEPTH OF PUCKER 2243° v RISE OF LEVEL OF WATER FROM 173/ SAND
® % MALLIBURTON VALVE 2239

, p——— S — o— - R ST Pl St S AL R0 S e 0
1 - H } i { } | L4 } H i ! ! { et
' . . . i + } } H ) } H ‘
+ s " ] 4
! L I e : B8 | i } | ;
+ — — ron B amanan o S i IHGLSEE ST WA A R e e T e St G s
t } 4 H 4 | : } +
! t i

| LT 13 o] ‘ ' | | |
S L MRy s svipew #ROM THE FORM OF TRIS SRAPH THAT IT4S NOT'

;‘ . POSSIBLE TO ESTIMATE THE ULTIMATE FREE ﬁm ZEvEL BY
1 aaxes | SIMPLE EXTRAPOLATION. THIS IS THEREFORE £ IN GRAPH 2
i ‘
4 . - - o

B
TIME -HOURS

4

(30v4YNS M0738) LVOTd AS ST3A3T HILVM IInd

B T T e e o



GRAPH 3

COUSLAND #N°I WELL
GAS AND WATER RESERVOIR PRESSURES AT VARYING

GAS PRESSURE
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¢ Memorandum 15 JUN943
‘ SRS EAKRING
From MR. COMINS To MR. ADCOCK
Our Ref. DC/545 Your Ref. Date 18th June, 1943.

Subject COUSLAND NO.1.

Confirming discussion the main purpose of your visit is
to obtain representative samples for Sunbury of the gas with the
well flowing at rates of (a) 500,000 c.ft./day, (b) 650,000 c.ft./
dey. Sunbury chemists may in addition take their own samples,
but for comparison and in order to satisfy them as to the
reliability of our routine method of sampling you should
provide them in any case with one 2 litre sample for each rate
of production, at say 500# pressure. (Sunbury should be
requested to let us know the pressure on the containers when
opened by them.)

Samples will be collected on the second day. of flow -
the well not being flowed at night; and you should, telephone
or telegraph Mr. R. C. Thomson,Britannic House, in time for him
to make arrangements for Sunbury Chemists to attend on the
second day of flews I have advised him that this will probably
be on Tuesday or:Wednesday next. It is desirable that the well
shall have been flowed steadily for at least 2 hours at the
production rate desired before the samples are collected and
if time is short the 500,000 c.ft./day test and sampling may be
omitted.

From the results of previous tests it is estimated that
-~ at 650,000 c.ft./day the wellhead flowing pressure will be about
15# below the closed in pressure and at 500,000 c.ft./day about
10# below the closed in pressure.

The closed in pressure before the well is flowed should
be noted on the well gauge (Budenberg 1000# Gauge No.6216176)
and also on a gauge tc be taken up by you and brought back to
Eakring for D.W.T. Correction. On leaving site the well gauge
should be replaced but left shut off.

. If practicable the opportunity should be taken to get
a dip of the free water level in No.2 well. (This was only
178 feet when last dipped 11.7.40.)

P.T.0.
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Arrangenments i 0!

> Please let me know the date, time and station at
' whlch you will be arriving Edinburgh and I will telephone
Scottish 0ils ‘asking them to book you a room. On arrival
~ telephone them, Mr. Crichten or Mr. Burnett(?), Broxburn
‘34 or 35 day or Phllpston 5 out of office hours to ask:
where room booked. Scottish 0ils will also advise you
where to hire’a car and -may be able to help.you with a
fitter and pipe fittings as necessary. The 13" /flexible
hose at present connecting one 3% side valve to the 3
;barnlng line should ﬁn any case-be replaced:as itiis |
f_prebably;gfrlshed. If Seottish 0ils are unable- to help

g ve.kindly ered to do so. Telephone
Ell:.sz, Dalkelth 32&;3? M Wh tingdale alsé suggests  that—
you might be able to get’'a room at the Stair Arms, Pathead,
(near the well) and to hire-a car frem Dlx's Garage,

Dalkélth.; p
Vo) o ,.,»::ﬁ/.. v i
A ot ) Jotal < |
‘1 s (.} ‘Al}\? j ft o HW\/‘ g “0 g : {‘ bases
g i’t\’Y\'v ~:\~‘ 9 L)/’;/,LL/I ‘ ‘J
%«« Wgs o1 igled o
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DC/546
18th June, 1943.

Messrs. Scottish 0ils Ltd.,
Middleton Hall,

Uphall,

Westlothian.

DsafiSirs,

: Wie confirm our telephone conversation with your
Mr., Burnett (?- the line was bad) advising you that, at the
request of Mr. R. C. Thomson, we shall be flowing Cousland
No.l for a couple of days next week and asking whether you
could kindly help our Mr. Adcock who will be doing the Jjobi-~

1. By booking a room for him ifjpossible in Edinburgh
bt if not in any town near Cousland. MNMr. Adcock
will telephone you on arrival either at Broxburn 35
or Philpston § if out of office hours. Could you
leave a message for him at these numbers?

2. By advising him where best to hire a car during his
stay.

3. By if practicable lending him a fitter and supplying
a few pipe fittings (probably 3") to our debit.

At present it is expected that Mr. Adcock will travel
up on Sunday, arriving in the evening, but we will telephone
you confirming this tomorrow morning. Needless to say we shall
be most grateful for any assistance you may be able to give
nim.

/
Yours faithfully,

4{ For D'ARCY EXPLORATION COMPANY LID.
C-C-."-,/ |

- a1
r. Adcock

DC/CEP ' 8gd.) B. COMING
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PROGRAMME WITH TIME AND COSTS FOR "BRINGING IN"

COUSLAND NO.1l AS A GAS~WELL.

It will be necessary to insert a string of tubing,
in this case 2", into the well to ensure that as water accumulates
it can be discharged from the well by the flow of gas.

The scheme recommended is to pump in a cementing-plug
by following the plug with water until it is just above the first
perforation in the 82" casing. When this point is reached and
the well is full of water, the well will be "dead" and there
should be no difficulty in inserting the 2" tubing. Tl 2"
tubing can then be run to a point just above the cementing-plug.

The well-head should then be fitted with a special
1anding—head and a blowout preventer, after which the cementing-

plug can be forced down by the 2" tubing, assisted if necessary

by pumping water in the annular space. A special landing-collar

must be fitted in the 2" tubing string at such a position as
will enable the tubing to be hung at the correct place.

The 2" tUbing will be perforated where necessary and a
bursting—disc fitted above the perforations. After the tubing
is landed it will be suspended in the head by the landing-collar,
the blowout will be removed, 2 valves and a short container fitfed

to the 2" ftubing, and a go-devil dropped in to break the

bursting-disec,



2e

Material regquired (Main items)

Cardwell hoist and gear.

A.E.C. engine and VWilson-Snyder slush pump.

ft. 2" tubing, perforated, with bursting-disc.

=2

Special well-head and landing-collar threaded 2" pipe thread.

Blowout preventer, accumulator and fittings.

2" swab and running tools.

Containers for go-devil and swabbing.

2" valves, small tools, pressure gauges, packing, bolts.

Go-devil, tubing hendling gear, tongs, etec.
A plentiful supply of water must be available.
Foel. Qil.

Time and Costs.

(1) Transport outfit from Eakring and erect

(2) Prepare well-head, pump in nlug and insert
1st section of tubinge.

(3) Put on special head and blowout preventer,
run balance of tubing.

(L) Set tubing in well-head, take off B.0.Pe,
attach valves and break bursting disc.

(5) Swab well "in" if necessary.
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It will be necessary to insert a string of tubing, in this &
@se 2", into the well to ensure that as water accumulates it can be 2o [ Dy 5
‘discharged from the well by the flow of gas. e

The scheme recommended is to pumr in a cementing-Plug by P
following the plug with water until it is just above the first perforation ({2ed &
in the 8.3/4" casing. When this point is reached and the well is full -
of water, the well will be "dead" and there should be no difficulty in
inserting the 2" tubing. The 2" tubing can then be run to a point just
above the cementing-plug.

The well-head should then be fitted with a special landing-
head and a blowout preventer, after which the cementing-plug can be
forced down by the 2" tubing, assisted if necessary by pumping water in
the gnnular space. A speeial landing-collar must be fitted in the
2" tubing string at such a position as will enable the tubing to be
hung at the correct place.

The 2" tubing will be perforated where necessary and a
bursting-disc fitted above the perforations. After the tubing is
landed it will be suspended in the head by the landing-collar, the
blowout preventer will be removed, 2 valves and a short container
fitted to the 2" tubing, and a go-devil dropped in to break the
bursting-disec.

MATERTAL, REQUIRED (Main items)

Cardwell hoist and gear.
A.E.C. engine and Wilson-Snyder slush pump.
1750 ft. 2" tubing, slotted, with bursting- dise.
S pecial well-head, and landing-collar threaded 2" pipe thread.
Blowout preventer, accumulator and fittings.
2" swab and running tools.
Containers for go-devil and swabbing.
2" valves, small tools, pressure gauges, packing, bolts.
Go-devil, tubing handling gear, tongs, etc.
A plentiful supply of water must be available.

Fuel oil.
TIME AND COSTS Time Cost,
(1) Transport outfit from Eakring and erect 3 days £ &
(2) Prepare well-head, pump in plug and insert
1st section of tubing 3 days 15
(3) Put on special head and blowout preventer,
run balance of tubing. 2 days 10
(4) Set tubing in well-head, take off B.0.P.,
attach valves and break bursting-disc 2 days 10
(5) Swab well tin" if necessary 3 days 15
(6) Fuel for 1, days. 15
(7) Dismantle and return men and gear 3 days 80
(8) Subsistence allowances 15
16 240
Add cost of material remaining on well or made
specially for the job, and consumable stores,
travelling, ete. 2260
600
Add 10% for contingencies 60
660
7th Feb., 1942, MCS/CEP o
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Memorandum
MR. COMINS, lir. HARTLEY,
From oo OTHWELL. To sunsury.
Our Ref. 1D0/358 Your Ref. Date 3lst January, 1942.
Subject COUSLAND: GAS PRODUCTION SCHEIE.

A disgrammatic sketch outlining the revised scheme
as agreed with you is attakhed, also a recapitulation of
considerations taken into account in order that these may be
borne in mind when reviewing the scheme as a whole or
medifying it in detail.

Qur understanding of the position is that, subject
to your confirmation of the general scheme, you will now have
it followed up in sufficient detail

(2) %o forestall delay on account of plant design and
enquiries for suitable equipment should we be asked
to go ahead at short notice.

(b) to enable a time estimate to e made. The 15" casing
can be supplied ex our stock in lengths varying from
2L to 28 feet.

The only points now in abeyance appear to be

(a) Whether a Tracy Purifier shall be used instead of
15" casing for the Mist Extractor.

(b) Whether some form of safety valve should be installed
down stream from the master valve on the A.S., of the
type which would close automatically in case of major
damage, e.g. demolition of the system beyond that point,
and prevent the well blowing wild. There woeuld be B
need for such a safety valve beyond the tubing master
valve as production from the tubing would be inter-
mittent. This point was not discussed with you.

(Sgd.) D.COMINS.

<o

FEnclosures = 2

DC/CEP



DE/359 o , 31st Jenuery, 1942,

COUSLAND .+ GAS PRODUCTION SCHEME.

I. Recapitulation of Considerations taken into accounte.

1.0 200 Meximum reguirements «from Field 1.0 m.c.ft./day at 304 abs,
delivery pressure. Maximum delivery pressure to pipe line at
site therefore 80%£ abs. Suprply is to be regarded as pertly or
wholly standby. Provision therefore necessary for controlling
iézer delivery pressures at site over range 80% abs. to say

O q-bu' =

N
°

Sharing offtake with Anglo-American our ponmallrfonowtlcn
(maxwmun) would be 0.5 WaCs Tty /days; buJ, in view of possibility
of ‘considerable ‘delay bhefore th@y are in a pogition to produce
their proportion, and also &@s a precaution against ‘increased
demands from the Field, production seheme .designed to handle
1.0 m.c.Tt. “aximum.

33 Initi=l T10w1m~ pressure of well 2t O. 5 m.c. Tt /dav &i
~estimated to be aU“POle9t°1v 600#4 abs. and Jt 1.0 m.c.ft./day
approximately 98Q£ abse, deelining at rate of 1.63%4 /mee.ft.
gas produced. Thus, at 0.5 m.c.tt. /day offtﬂke estimated
o decline about 254 /montn and at 1.0 r.c.ft./day dbout 50£ /monfh.
" Velocities and dimensions are calculated on basis of an evenbtual
flowing pressure at 1.0 m.c.ft./day oL 200#£; but, as estimated
closed in pressure of well now is .of order of 630/6L0# ghs.,
- ‘high precsure piping and vessels provided to w1tnstand this
> ». pressure with factor of safety of A 2 {
Lie fiater was rising in the hole during the production test.
It was not proved whether this was edge water or only returning
Jdrilling water. = If edge water, it would continue:to rise and
reduce production capacity at any given flowing pressure to
.+ selow -the estimates quoted and eventually kilT‘nroduction
entirely.. There would also be a’'progressi ive 1P0ﬂease in mist

production. ‘
As en insurance against this - the cost being negligible
Lol ceompared with thab. of “the nwne line and of_the isgyes 1nvolved -~

prov151on is made:- ¥
(a) for running tubing to allow the water to be evacuated
1ntnrmxtteptly by gas Xifty and , - :

(b) for water separation and for mist extractiam at the
e hlchest,ﬂneseures available, : Niats:

Routine production would be from the -annular spaee wWith no
free water and -little if any mist - the -separators then merely
acting as first stage mist extractors. ; v

With complete mist extraction at 6004 and assuming a
> flowing temherature of 709F, the water vapour going forward in
«Lm,c ft. ‘gasiperiday: should not:. exceed .the equivalent of about
» % gallong of watef per day, end there would have to be about 30°F
of frost in the: (unburwed T understand) plpe line beflore: any of
this could condense in it. For 200#4 mist extraction the
comparable figures are sbout 8 gallons per day and 10°F of frost.
(ﬁvpn if the water now in the hole is returningdrilling water
and can be entirely evacuated, the gas would st111 carry water
vapour, being in equilibrium w1bh edge water in the reservoir.)
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" Although a very small amount of condensation is
possible inthe pipe line, it would be advisable to allow
for drips as a precaution against accumulation at low points
which, through freezing, might 1lead To complete blockage of the
line,, - : . Eymere A 3 Pern B

o o Owing to ,the varied conditions of pressure, production and
water content which the production system must handle over a
period, provision is made for as much filexible as posgible,
ineluding a positive integrating gas meter rather tham an
orifice meter, which will alsqg save  a good deal of work in
operation. 2

E

Notes on Sundry Detailse -~ b5 TaRe ’ s

The diagrammatie sketch is mainly self explanatory,
bub -4t :is ras -well ‘to-record -the reasons for certain -details
of arrangenient. Working from-the well:=

The weter blow off line is provided in order that the
initial gush of ,water when evacuating water through tubing.:-
may be disposed of, and any mud.or Sand debris ejected before
.conneeting in to the l.h. separator. . ; "

- Valves and pipino around wellhead are arranged so that
flow from either tubing or annular space can be diverted to either
or both separators. It may be necgessary -to maintain production
from. the annular space, simultaneously with gas lifting water
through the tubing,. The valves on the A.S. and on the tubing
nearest the well should be considered as master valves - i,e. not
for routine use.

b o

o - Liguid Level Regulators on Separators. and Mist.
Extractor. These have been shown as agreed with you instead
of the drain traps originally proposed by use . It should be
borne in mind however thet, on Pkoutine production from A.S.,
it -is -probable that very little water if.any will be produced,
although water production when flowing through the tubing may

be considerable.

The Safety Valves en the Sevarators and Mist Extractor.
would only appear necessary to comply -with Roard of Trade ~
Regulations. It can be guaranteed that under no circumstances
could the pressure exceed about 700% even with the separetors
shut in and isolated in hot weather. 2 gl

“‘Emepgency waste water and oas line. This is for use when
first admitting tubing production-to the l.h. ‘separator for
testing whether separation is effective and for temporary use if
“there is considerable water carry over with the gas in the initial
stages of ‘water reproduction. If the carry over is only slight
it would not be used and the tubing production be passed through
both separators. v

Pressure Regulstor. Upstream pressures may vary from
600%4 to 200%Z abs. dropping during production life of well.
Downstream pressures may vary from.80# aebs. (assuming 1.0 m.c.ft.
maximum demand from Field) down to say LOZ abs. at low temporary
demand. fo : oE. ot i ;

Provision is made for warming the regulator or any other
point where freezing up meay occur with steam hose from the‘small
gas fired boiler. It is & question as to whether .some .continuous
heating arrangements should be provided at the pressure regulator.



L.

The Variable Flow-bean Box and fine adjustment valve on bypass.
This 1s where accurate control of delivery pressure

to meet production requirements will be effected. (The flow
beans shown at entry to separators are merely for purposes of
preliminary beaning down of production near the wellhead to a
figure at separator back pressure slightly in excess of the
offtake required, in order to avoid use and cutting out of valves. )
We will supply drawings of these bean boxes which are very cheap.

Gas Meter. Positive integrating meter provided in order to
save work on changing orifice plates to meet fluctuating demand and
in computing charts. (The staff position may be difficult.)
Although specified in diagram to work at 804 abs. the actual work-
ign pressure may be as low as say LO# abs.

Water lMeters. No provision is made for water meters, only for
connections, as we shall have no idea of capacities required
until the sheme is in operation, when preliminary tests can be
made into sgy a LOO gallon tank. ‘

Water Disposal. The water 1is nearly fresh 'and there should be
no difficulty in disposal. If necessary it can be returned to
No.2 well.

(Sgd.) D.COMINS.

DC/CEP
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_August Brd 1840,

Cousland No.l and No.2 Locations, pd|

No.2 Well, Tests carrjed out on July 22nd.

Water Level,

2.00 p.m,

By running the float the level was found to be 178! from the R,T,
The R,T, elevation is 431,5' and hence the elevation of the water
level is 10R68.5'¢ N,B, the fidange from which measurements are

made is 10' below the R,T. On December lst 1939 the water level
was found to be 195' from ke R, T, Hence the rise in water level

over this period is 17!,

Water Pressure,

5.20 p.m,

A~

The Amerada gauge was run into the well, the top of the gauge
being at 2016' and hence the bottom at 2018!' from the R,T, A check
pressure was obtained first of all at 1500' from the R,T. The 12
hours clock was used when running the Amerada, snd the gauge was
left for 4 hour at each depth, A maximum thermometer was run as
well, but the mimimum temperature which it would register was 60°F,

‘ *¢ and no record was obtained at this temperature, Tje calibrating

temperature was 58°F, and hence no corrections have been applied

to the measured pressure. The Amerada gauge was calibbated at

pressures of 795 and 800 1lbs/sqsing, and the water pressure at the o

depth of 2016' from the R,T, was hence determined to be 796 1bs/ins® gauge

N-B. Th "masc MIW}% s clichad ;4./1 ajw} a lab: Mwﬂh\ 5 I/Mffvwwj v & Haken
gl.um eV Ve 2%—%,{ Fo (e QJL,‘,/'W,:./ LMc/‘é_ /

No.1l Well, Tests carried out on July 23rd, PR

&

Closed in pressure,

10.00 a.m,

The C,I,P. was measured by D,W,T, and was found to be 614.2 lbsgins'
gauge at 64°F, The elevation of the R,T, is 565'-2%, and the distance
from the R,T, to the cellar floor is 12', The position of measurement
was 3'-2" above the top of the cellar wall (the depth of the cellar
being 6'), and hence the elevation of the pressure measurement is
10562'—4", The pressures recordsd in previous reports were all
determined at the above elevation, The last pressure was obtained on
December 1lth 1939 and was found to be 589.9 1lbs/sq;ins, and hence

the rise of pressure was 24,3 lbs/sgsing

Wellhead gas for Slinbury Research Station,

Three 0,W.E, cylinders were filled with gas at a pressure of
600 1ba/in:2 gauge, and were despatched to Sunbury by passenger train,
the filling temperature being 65-70°F,

Layout of Nos., 1 & 2 lLocations,.

.__.‘\\/

Iwo plans are attached herewith showing the position of all
equipment at Nos. 1 and 2 locations, and the present boundaries to
the land, At No.2 location the earth mound made for the bund is still
in existence, and no doubt this earth would be used for filling up the
cellar when the surrounding concrete walls etc are demolished., There
is a good cinder track at No,l location which could be uged by light
lorries, but thewe is no made-up track or roadway at No.2 well.

gl 02—
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Compleplon of Production Test leport, Degember ilth 1959,

\

After December ®th the iall in the fiuid level was no longer

obeerved, as ruaning the float entalled the loss of & emall quantiiy of gas,

and as it was desired to obtain a velue for Lue mexinmum closed ln prescure,

The pressurcs obbtained, using the D,W,I,, asre tadbulated below, and it will

be seen Lhel on Decesber 10th end Lith no cbserved rise ia the pressure took

¥ place, so that 1 poens yfﬁd&ﬁl@ thet the maximum closed in pressure is

& 590 Llus/eqsin, No further pregsure readings wers taken aftur Deceunber l¢t&.
Date, Pregsurs.
December St 9,00 a,m, 588.1 lb&/ﬁq;in:
2‘50 ;J.m' b% 9 *
pecamber 10ta,
10;%0 a.m. 580‘9 " ®
5,30 pos 580.0 L .
llecember 1lth, 9.00 a.m, 589,89 » .
5.50 ?dm. 53&;9 # *
1: ;Ln' :
S
b
¢
d
5] = =, e
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Memorandum
LG Mr. A. ¥, Bremner,
Dt'Arcy Exploration Co. Ltd., D'Arcy Exploration Co. Ltd.,
From Cousland. To Bakring.
Our Ref. Your Ref. Date l1th December, 1939.

Subject  OMPLETION REPORTS.

COUSLAND NO.l.

Plugging back to 1740'.

When the production test of the 1760'/1806' Sandstone was
completed on the 12th August, preparations were made to plug the
hole with cement,from the 8.3/4" Float Collar at 2051' to 1740', 1B,
20 feet above the top of the perforations.

The necessary equipment, including one Slush Pump, A.E.C.
Engine and Dual Control were transferred and installed at No.l
Location. The Cardwell. Hoist was then placed in position at the
Wellhead. The Well was opened to the 3" Flow Line and Gas pressure
slowly reduced until‘?ressure showed less than 100 lbs. per square

. inch. The Well was killed and water rose to surface after pumping
1600 cubic feet, but water level fell rapidly to 400 feet from sur-
face where the drop in level was much slower. By pumping 300 cubic
feet of water every 4 hours we found we could keep the Well under
control. 2050 feet of 3" Tubing was rﬁn in the hole with a 4.41/2%
Non Return Valve fitted at 1740 feet, and 106.9 cubic feet of 1.8
S.G. Slurry was pumped to Tubing followed by 72 cubic feet of water.
When the Cement was placed the Tubing was pulled up to 1740 feet and

the hole circulated to remove surplus cement. 24 Hours later the

Cement level /
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Cement level was found to be at 1782 feet, and a further 14.5 cubiec
feet of Cement was pumped to Well. This brought the level up to
1736 feet and the surplus cement was bailed out with a 6" Bailer
until it picked up at 1740 feet. This was checked with the Halli-
burton Measuring Device. The cementation was successfully tested

by bailing the hole dry.

Gun Perforating - 1720'/1735!'.

Before commencing Gun Perforating on 2lst August, the hole
was again filled to surface with water. The Schlumberger Outfit
was then placed in position and 60 shot holes, spaced 3" apart, were
made with 3/8" dia. Bullets from 1720' to 1735'. This operation
was completed on the 22nd August. The water was bailed with a 6"
Bailer through an 8,3/4" dia. Container, 31 feet long, with 2 feet
Polished Rod. The short Container being used in view of the re-
stricted height of the Cardwell Hoist. When the water was bailed
down to 500 feet, the gas pressure rose to 60 lbs. per square inch
and eventually increased to 400 lbs. per square inch when the hole
was baliled dry to 1739 feet,'and a thick oll emulsion was found at
this depth when the Halliburton dipper was run 48 hours later. The
Well was closed in from the 22nd August to the 10th September when
it was opened up for a short production test of the 1720!'/1735' Sand-
stone; the highest closed in pressure recorded was 586.9 lbs. per

square inch. The result of the test showed a Gas production of

approximately 800,000 cubic feet of gas per day, flowhead pressure

5.5 1lbse per sguare inch /
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5.5 lbs. per square inch. No water was produced and when the

Halliburton dipper was run the hole was found to be dry.

Gun Perforating - 1630'/1582'.

On the 16th October, preparations were made to carry
out Gun Perforating operations. The pressure of 586.4 lbs. per

square inch was successfully killed by flowing the Gas through the

flow-line until the pressure was practically nil, and water was then

pumped and hole filled to surface. As the formation was inclined
to take water, the hole was kept full from the Water Reserve Tank
by regulating the wvalve.

Gun Perforating from 1582 feet to 1613 feet, and from
1623 feet to 1630 feet was commenced on the 17th October and
completed on the 20th October. 164 Bullets, 3/8" diameter, were
fired spaced 3" apart. For details see separate report sent
21./10/89.,

The Well was closed in from the 21st October to 3rd
November when it was opened up and produced through the burning
line, the rate of flow being approximately 1,000,000 cubic feet
gas per day.

For details of Production Tests carried out, attached
please find copies of reports of the Petroleum Engineer.

The Well was again closed in on the 2nd December to
observe closed-in-pressures. The Wellhead is protected with bags

of sand with free access to the Cellar for observing pressure on

the Gauge. /
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the Gauge. The Well is controlled by Remote Control from Main
Valve. The Site has now been cleaned up, the sleeper track up-
lifted and sleepers transferred to Eakring. There is now only
one Bullding left on Site, the Blacksmith's Shop, this accomodates

the Fire Appliances which include -

1l - 34 Gall. Foamite 'DM' Engine complete.

6 - Spare Foamite Charges for above, 34 gall.
2 - 2-Gall. Phomene Fire Extinguishers.

2 - 2-Gall. Conquest Fire Extinguishers.

It has been arranged for two men on each of the three

shifts per day to be present while the Well is closed in.

COUSLAND NO.2 LOCATION.

All the ground has now been restored to its original
contour,where excavations have been filled in the loose earth has
been left one foot above ground level to allow for subsidence.

The only foundations left are the four main derrick blocks and the
cellar which have been cleaned up and white washed. The Wellhead
has also been painted with grey paint. Work 1is now being carried
out removing the drilling mud from the bund to the quarry at No.l
Location, and this should be completed about the 16th December.

Two Watchmen, working 12 hours shiftg, will look after Location

when finally evacuated.

BOUSLAND /
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GOUSLAND NO.3 LOGATION.

This Location was cleaned up, the land surface restored
to ite oricimal condibion, exeept Tor the four derriek blocks,
and the cellar. All surplus mud was removed from the bund to
the quarry at No.l Location. The loose earth, which makes up the
bund, has been left to be used for filling in when cellar concrete
has been removed. All work was completed on the 14th November
1939, and the site left in exeellent condition. We were then
given to understand that Agreement concerning the Land would be

taken over by the Military Authorities.
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Copy
From preLps BRANCH, To FIELDS BRANCH,
SOUTHWELL . SUNBURY.
Our Ref. Your Ref. Date 2Gth Hovember, 1939.

P
Fies ﬁ‘
[ 4.8

Subject
B ‘t~'

. Cousland Fo. 1 is now due for shut down to obtain
the reduction in reservoir gas pressure caused by production.
Approximately 27,000,000 cubic feet have been produced since
Hovember 3rd and it is clear thst the upper sand (1582/1632)
may be gulte useful, the flowing pressure at 1.0 m. ¢c.ft/day
naving only fallen 25 & during the period - from 580 & %o
555 £

' Based upon the closed-in pressure after & 26 hour
shut down 17th/18th Hovember the reserves of the two sands now
exposed in the well work out at 325,000,000 cu.ft. on the

~ assumption that there has been no water encroachment. There
- is no evidence, however, that the pressure had really reached
ecuilibrium and the figure for reserves to be caleulated from
the next saut down may prove to be mach bigger. Of the
zii,oee,ﬂae cu.ft. refereed to above, 25,000,000 may be

2eatod to the middle send (1720/1735 ft.), this estimate

being based on data obtained when that sand only was exposed.
The present position regarding the reserves estimates in this
well is, therefore as follows:-

nd 1760 - 1806 Nillise b

and 1720 - 1735 25

Phis was in comnection with the bottom sand
during the tests of the latter, the connection
being behind the casing. This channel has now
been cemented off and the middle sané is no
: longer in connection with the bottom sand, but
2 is in direct comnection with the upper (1582/1632)
a " send as the casing opposite both sands is now
e et perforated. : ~

1582 - 1632

300 ,
: (preliminary figure)
This is 2 minimum {igure assuming no
water encroachment and may be far too

low. The final estimate awaits the Total: 500 (minimum)
result of the shut down now due. J

s
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No water has been produced in the course of the
present production test, but some water has entered the hole,
and when the well is flowing is now at 1628 ft. fronm surface,
i.e. Just above the bottom of the upper sand, This is pro-
bably merely water returning from the formation as some 20,000
gallons were lost, mainly to the middle sand, during gun per-
foration, and even should it provg fo be edge water the behavio
of the well indicates that it is/coming from the upper sand.
(The comparatively unimportant middle sand could, it necessary,
be plugged back).

It is, however, essential to clear up the source of
this water - litile can be done from analysis alone at the
present stage as in any case the return of some perforating
water is inevitable, It is, therefore, recommended that,on
conclusion of the closed-in pressure, test water should be DIO=
duced from the well until either:

(a) 20,000 gallons have been recovered with water still coming
in, or

(b) until conelusive evidence iz obtained from analyses,
whichever of thesze may be the shorter.

We wish to earry out the closed-in pressure test
referred to above before this water production owing to the
difficulty of cstimating gas production accurately when
accompanied by water, but 2 confirmatory closed-in pressure
test should again he made on conclusion of the water productien.

The method of producing the water may be elther:

(a) by flowing the well through casing at a much higher rate
than a2t present. It is probable that 3 or 4 days' pro-
duction at the rate of 5 to 10 million cu.ft. of gas a
day would suffice, but a firm estimate is not possible.
This is the only method at present prscticable owing to
the absence of equipment; :

(b) by running tubing to near bottom and using the gas from
the upper sand to gas-lift the water to surface, This
has the advantage that the gas production required to
produce the water would be much less than under (a), but
would involve considerabke delay both in obtaining the
information and in the evacuation of the area - the
necessary equipment not being on site.

4 decision at your early convenience is requested
as to which of these two methods of producing the water
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be adopted - the point being as to whether there is any
commercial or political objection to the extrs gas production
involved by (a?. We shall also be glad of your confirmation
by telegram that we may shut down the well forthwith for
closed-in pressure test as per programme.

This memorandum has been prepared in discussion and
agreement with Yessrs. Ceamark and Dickie.

(sgd.) D. COMINS,

¥r. Adcock, Cousland

i
o
s 48
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Dete and deductions to be drawn from the recent
pressure and production tests in Cousland No.l (1760/1806)
and 2 (2016/2120) ere given in detail in the asttached
memo., and appendices, meinly &s 2 record of facts and methods
of estimation.

The main point 18 however:-

() That gasswater level of the 1760/1806 ft, ssnd
is &t sbout the bottom of this sand in No.l wgil.

(b) That the edge water eppeers to be "dead", i.e. its
pressure is reduced by production by the same extent

&8s the gas pressure.

(e) That the estimsted reserve of gas which cen be
dreined from the 1760/1806 ft. send by No.l well
slone 1s.of the order of only 200 to 250 million

= rmbie ft." This may or may not represent _tﬁe whole
fraﬁerves of this sand throughout the ares., Dr.Lees
 his' pointed out that the sand may not bi.continuous,
It may be lenticular or alternatively sections of
the sand may be cut off by feults from effective
_ecommunication from the remasinder of the send. 1In
elther case the total gas reserves of the 1760/1806
sand would be meny times the estimate of the amount
_racoverable in No.l well, but on the other hend a
number of production wells would be required to

produce them.

FPurther evidence on this point will be avaii’hbier
when it hes been determined whether No. 2% pressure in the
2016/2120 send has been reduced by the production from No.l.

(8gd.) D. COMINS.
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COUSLAND.

RESERVES ESTIMATES AND DATA OF
THE 1760/1806 SAND IN NO.1 WELL.
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Greph A attached shows the estimated gas reserves which could
be dreined in No.l well corresponding to any value for the
finsl closed in pressure after the production test 17th - 24th
April.

' The calculation of this graph is given in Appendix I,
The calculation assumes that gasswatep level in the send has
not vet risen 2s & result of production, the water production
being merely due to coning up whilst on flow. This
assumption is supported by the following factss-

(2) By pressure correlation between the closed in
pressure of Cousland 1 before the main production
test, end the water pressure in Couslend 2 in the
equivalent sand (2016/2120),it was estimated that

asiwater level was at sbout 1800 ft. in No.l
See Mr,Dickie's report dated 20th April, 1939).

(b) Water wes produced within a very short time of
the start of the production test indicating the
close proximity of gas:weter level.

(¢) At the end of the closed in pressure test
following the production test gastwater level

was found to be below the lowest perforations -
1806 ft.

It would appear therefore that the edge water 1is
not in sufficiently good connection with any permanent water
table, to glve the effect of & water drive over a short
period

Final equilibrium of closed in gas pressure'of No.l was
not in fact reached before the well was again put on to
production tests. The last pressure measured was 552.1 #,
the corresponding figure for gas reserves being 200 million
cublic ft.
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Extrapolation of the curve of pressure rise (Greph B) and
an estimate of the finel closed in pressure hes however been

made (8) By plotting the rate of entry of gas (meeasured

at bottom hole pressure snd temperature) into the
well against the corresponding back pressure on
the reservoir at any time (Greph C derived from
Graph D). This relation proving to be practicelly
linear, the final back pressure can be estimated
(corresg?nding to a nil value for rate of entry of
gas), the corresponding closed in pressure being
obtained from Graph E. The result obtained was

561 # gauge.

(b) By 2 method suggested by Dr.Renkine, in which

the expression for the rise of pressure is assumed
to be exponential (See Appendix II)., This also
yields results of the same order - 565 #.

In view of the correspondence of results obtained by these
two methods it would appear safe to assume that the final
closed in pressure will not exceed say 570 & and that gas
reserves recoverable in No.1 well from the 17ﬂ3¥1§96 sand
are therefore of the order of only 250 million cublc feet.

Details of the production test are given in Mr.Dickie's
report (Appendix III).



Lets~

Initial poresface in sand be v .m.c.rt.

Gas production during test be G m.c.fte (2t N.T4P,)
Water production ¥ m.c.ft.

Reservolir Temperature T°F abs.

Initiel Reservoir Pressure at 1770' Py # abs.

Final . " " n Py abs,
Deviation factor et P end T Dy
" " ® p, ® P Dy

end Initial Gas Reserves at Atm.Pressure and 60°F(regd.) R m..e.ft@f.

Then R =in.;% xﬁlf@ -

and assuming water produced is repleced in the regervoir by gas

and not by encroaching edge water:-

P

o E + w 2
R~ G (v )xdnyzx%———-)()
Substituting for V in (2) :-

2 . (14.7 Dy TR
R~ 0 (_—575%}7- + w>

and simplifying :-

R = 6 + 154 %gw R
1 - P2y

P1D2
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How
Py is knom = 688 # gauge = 702.7 # ebs.
T - = 0.5 = 530.3°F zbs,
Dy at 70.3°F = 0.892
G is calculated by R.K.D. to be 2 75,4 m.c. L,
won n " n 95 700 gals = ,0122 m.c.ft.

« « R (minimum)

35,4 4»5%:.; x o.mzz%%

- 55,4 o.ooo&u%%

——(4)
1 - 0.001269 2
| 5
and V = R x 14.7 DT
! 520 Py
s Rx 520 x 2;
= 0.01905 R — (5)

Let 8 acres be area of sand corresponding to V. Then assuming

20% average porosity snd 46' aversge thickness of sand.

8 - in x lgé sg.yds,
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= 12080 V sq.yds. = Lﬁ% V acres

= 2,498 V acres 4 (6)

and 1f 2 yds. be diem. of circle of this ares

.78542° = 12080 V
e = 124V yerds SEEELTRG g |
Bubstituting varying values of P, (with corresponding values of
Dp) in these formulae we get:
Po T T ¥ J t [Beest i
gauge abs. | m.c.2t, | m.c.ft, | Acres | Diam, ggwge
o | B | reonto| JFH, Corg2spputne
| | | ' ar ?7) Grapﬁ f
-
a77. | 491.7 | 0.925/109.5| 2.09 5.22 | 179. 457
558 K92.7 0.913 176 - 35 8.%6 b i 534
600 614.7 | 0.906 258.5 | 4.92 | 12.28 | 275 575
640 654.7 0,900| 500 0.52 2575 382 613
660 | 674.7 | 0.897/800 | 15.24 | 38.00 | 484 62
670 684.7 .895| 1200 22,86 57.00 | 592 642
680 694.7 | .8935 2570 | 49.00 |122.2 | 868 T

Addendum. The value of W has since been corrected to 73,500
but as this correction would maeke 2 negligible difference

to results these have not been recalculated.
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COUSLAND No.1l

CLosep in Pegesure Tesy 24/64/38 7o 9/5/30.

EasTimaTion of ULTimate CLoses In Pressure

The following rough wethod of predieting the probsble ultismste closed in preswars

in due to br. Paskine.

It im, however, poluted out by kim ket pressure differences

should be expresssd in terme of the sguarss of the pressures and that, therefore, the

fellowing method, though giving & ressonably scourate approximation as regerds the

result, is not sltogetber sound as regards argument.

The superimentsl prossure bullde-up curve suggesia the form =

P~ B
where p
and A
Whaem %
WRR %

wpd . . F fa

#

Taie may be expressed as
%

Ay - el ¥

pressure at any given time 1
constant.

8, B = B

Ei Ppmy, * 0

(o = 8g) @ =AY —>

log {pg = 8,) = dok (pg = 9).

Whenee, if ebanwuamuma1q(&~ph‘uu¢ﬁﬁwmsum«tw
Pps he correct value of pp will result in a straight Line,

Tue applicstion of the method resulted in bhe atlached graghe, from which it will
be sesn that & valus of pp » 595 @ is nearest %o a straight live,

7



COUSLAND No.l

CLoseo In Pressure Test 24/4/38.

PrepicTtion oF Finar CrLesep In PRESSURE

In the grephical method already set out, Dr. Hankine had treated the experimental
eurve as though it were expouential, whersas sn ezxamination of the problem from first
principles led him to the conclusion that this was nod so.

HRegarding p , B8 vhe pressure in the resservoir tending to foree the gas into the well
with an exit pressure p, then by Heyers formulas -

() = )
Mow 1 o
P

where 4V is an elementary volume of gas emerging at pressure p.

How dm = pdV

where dm lis an elementary mass of the gas emerging,
coR2aem = k(-2 &

If temperature is constant asd gas emerges into a fixed volume, ..g__ is conastant and
am & dp.

ap

Heace, at

= a ( P‘g e pe } B R R I P I I (PP I s “l
and, if at mero time to, pressure iz p,

_(_dp_) = & (919 “‘.,P’e)
(@1, o

é (dp)
Choosing ‘a—i‘ = * Wi—,—
; o

Bt wpt B glel 5
o L]
1t By ve regarded as conztant, and therefore equal to Pps then
Ps'a = 2 Pg“ B g AN PN BN ALI IO NEN RSB ORI HDISESRNSPOR B RN (b)

o

low, from eguation (a)

e OGRS e 0
® 2
P =Py

dp 1 1 & -
" s oot
2 Pfg P~ By PPy

B= Py
SlLdNg L
I

(he =8} » (Be* 8 &
{pe = 2) (P2+0P)

(pnty) . (pnl) o 5
{ps = ) (pg * g)

5

8 o Pfs a6 = A dt.

w A b

log

4

log

log (pg ~po) + log (pe+ p) = log (pg ~p) — 1og (Pp+P) = AR
from which A may be determined.



It is then possible to predict p at any given time ¢, or, alternstively, to
find at what time % the pressure will heve any given value p,

APPLICATION OF WETHOD

Select any point B, ©n curve reasonably far from the commencement of the test
on the time scale (Ur. Rankine is of the opinion that, in the early stages, other
sources may have contributed to the preagure bulld-up which do net affset the solution
of the present problem). Yow find the point p on the curve sueh that the slope of
the tangent is half that of the slope at Bye (This is for couvenienge and direct
application to the foregoing squation ouly, Any two lhnown zlopes may be used with the
appropriate modification of the eguation.).

Substituting the valnes of p and B, in eguation (b}, the value of pe is found,
in this case, to be G0G.5 % sbs. H.B, at depth 1,770', equivalent to 567 # gauge at
surface. This in the exact value obteined ludependently by the logarithmic mebhod.

As a check, if P, an¢é p have been accurately chosen, the horizontal distances N
and % respsctively betwsen points B, and p and the imtersection of their respective

tangents with the line drawn at pressure By will be egual.

P
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D'ARCY EXPLORATION CO.LTD.

From LONDON . To MR.SEA%?QK. ‘/é“/

Our Ref. Your Ref. Date <29th March,1939.

Subject COUSLAND. THE 1248'-1279' SAND OF NO.1l.

In Cousland No.l the 1248' (U.G.C. 93.17) sand produced
gas at the rate of 30,000 cu.ft. per day and several gallons of oil.

In Cousland No.2 the representative of this sand was
encountered at 1490!' (8941) and was found to contain salt water
which had a C.I.P. of approximately 15 lbs/sqg. ins.

At the D'Arcy end of the D'Arcy-Cousland structure the
1248 ft sand is correlated with the 1735' (90 36) oil sand of
Midlothian No.l and the c.a. 2100' (8521) or possibly 2001' (8620)
sand of Midlothiean No.2. This sand produces oil, c.a. 6 bbls/day
and water in No.l and water in No.2. The fact that water only is
produced in No.l if the well is pumped hard for some days but if
left stending oil accumulates seems to indicate that the well has
entered the sand near oil/water level and that edge water is being
coned up.

The evidence taken as a whole therefore indicates that oil
water level is at approximately the 9000 contour. As ground elevation
on the Cousland structure only rises slightly above 600 ft. A.S.L.
the depth to oil water level at any part of the structure is at
most only just over 1600 ft.

In view of the comparatively shallow depths to the oil sand
over most of the structure would it not be possible to develop this
sand with the heavier Failing Outfit? I would suggest drilling
a 7.3/4" hole to the top of the sand, running and cementing 6"
casing to this point, and drilling in using oil circulation.

B
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A249/6931—C.7.38.

Memorandum

D' ARCY EXPLORATION CO.LTD. D' ARCY EXPLORATION CO.LTD.
From - LONDON . To - ESKDALE.
Our Ref. Your Ref. Date 11lth August,1939.

Subject COUSLAND NO.l PROGRAMME.

We confirm our telephone conversation of today in

- which we agreed to your revised programme sent to us under cover
of your memo UK/COUS/1.

The only comments we have to make are:-

(1) The difficulty of running dmi 11 pipe instead of
tubing, owing to the lengths, which must be
handled under the Cardwell mast.

(2) 1If bailing is to be done under pressure conditions
by the use of a container, you may have to have
a shorter bailer made up, again owing to the
height of the Cardwell mast.

(3) In landing the cement it should be appreciated that
you will have no gear available by which excess
cement can be drilled out; the height to which
the cement is landed should therefore be watched

— very carefully.



H.120.—C.1.39 5 f :

Copy

From praRCY EXPLORATION CO. LTD.,Te D'ARCY EXPLORATION €O, LTD.,
ESKUALE. LONDON,

Our Ref. yg/Cc0Us/L Your Ref. UK/4.31 Date 10th August, 1939.

Subject ; 1 PROG ;

Attached ig the revised programme for Cousland No.l
Test Well, compiled with Mr. R.K.Dickie, and in line
with your memorandum of the 1lth May, 1939.

We estimste that approximately ten days will be
required to carry out thls programme up to ltem 7.

#e should be glad to have your confirmation of

this programme.

/‘rﬁ"// ,S’.Igyeﬁ,

cc - Petroleum Engineer,
Cousland.

SR/VEB
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COUSLAND NO.1 TEST WELL: PROGRAMME

Blow down to zero.

Pump in water to fill well., If well takes water
uncomfortably fust, switch to mud around 1.2 8,G. until
intake reduced to recscnsble guantity.

Run drill gpe to bottom, clrculate mud, and fill with
cement to 1740 ft,. ifter cement in hole circulate at
1740 ft. to wash out sny surplus.

Allow cement to set znd bzil hole to 1740 ft. as check
on cement job. :

Fill hole with weter,

Gun perforate 1720/173% ft. with 60 shot-holeg, E" diemeter
bullets. '

Bail out water under pressure using conteiner, producing
as little gas as possible,

Obtain bottom hole static pressure.

- Carry out gas production test, starting at low rate of flow,

increazing by stages to ascertein if water is coming up.

¢cc ~ Petroleum Engineer, Cousland.

SR/VEB



H120—C1.39

Copy

From DYARCY EXPLORATION CO.LI To D'ARCY EXPLORATION CO.LID.
LONDON. ESKDALE.

Our Ref. Your Ref. Date 11lth MAY 1939.

Subject TESTS ON COUSLAND NO.1l. 0 , /f

We confirm our telephone discussion of this morning
during which we gave you the programme for the above tests.
The programme will be as follows :-

(1) Run 2" tubing to top of present cement plug and circulate.
out any mud or settlings on bottem.

(2) Switch over to cement and fill hole to 1780 ft, raising
2" pipe as cement is pumped in, .

(3) 1If possible bail hole dry and obtain bottom hole closed-in
pressure, :

(4) Carry out gas production test, starting at low rate of
flow (200,000 cubic ft.) and increasing by stages to ascertain
whether water is still coningup.

(5) Plmg to 1740 ft. using same method as for (1) and (2).

(6) Bail fluid out of the well to test for effectiveness of the

- cement plug to 1740 ft.
i (7) Fill hole with fluid,

(8) Gun perforate 1720/1735 ft. zone with 60 shot holes,

(9) Bail water out using container method. The reason for this
bailing is to remove the fluid without having to produce gas
at the high rate necessary to remove the fluid by the gas
flow. It will also enable a more accurate figure to be ob-
tained for initial reservolr pressure.

(10) Close in and get bottom hole static pressure.
(11) Casrry out production test, as in (4) |

We appreciate that you have only the small derrick erection
wineh with which to earry out this programme and we shall be glad
if you will satisfy yourself before attempting it that this has
sufficient capacity for the work proposed.

(Sgd.) M.C.SEAMARK.



1 ON ADMIRALTY LIST.

N :
Mt;,{ERAL V?ORERS & PROSPECTORS. Borings made from 2"to 30"and any depth.
TESTAN WELL & GENERAL ENGINEERS. Vertical up and Angular Diamond Borings a Speciality.

DIAMOND DRILLING MACHINERY, DIAMOND MERCHANTS. CONTRACTS TAKEN FOR HOME anp ABROAD.

- hribenr - //f/, W S

 Avghpore.

Telegraphic Address.

“KyLE, AIRYKNOWE, GALSTON : C(/ﬂ /
" - T litore.

PHONE No.338 GALSTON! AYRSHIRE

e

a
3lst Al ét,HW
Messrs. D'Arcy Exploration Co., Ltd., af //%M% “}J///}HJ/
Cous Land, p/7/k s
A RE T <

1Y . : r//(:;/}Iw//% r /I‘J//iqs
W/w > ;

Dear Sirs,

Further to yours of the 27th inst., and the very pleasant
Meeting our Mr, Andrew KylLe, Jnr. had with you yesterday; we
hsve now plieasure in herewith enclosing our Tender for your
proposed Borings, and trust @t meets with your approval,

We understand your oroposed borings wouid be in the Windy~-
gates distriet of Fifeshire, We xnow this district pretty
well, and carried through a Bore (183" Diam,) for water at Camer-
onbridge Distillery in the Spring of Lud8. This Bore went to
a depth of 84 fms. 2ft. 2~ 1ns. The Bore commenced in the
Base of the Uoper Coal Weasures, and was in the Miilistone Grit
oraetically thraughout. '

e estimate that it would take from 3- to 4~ months to eom=-
plete a Boring to a depth of 100- fms., and about 8- weeks toO
compilete one to a depth of 50- fms.

Should you require any further infomation, we shall be
ole ased to supply ssme on hearing from you.

Yours faithfullyy

P.S. FOR ADEEW KYLE LIMITEDL,

We eould reduce the ghove time o
by working doublie-shift. “AgbctﬁL&vzﬁ?xisa“*‘4sa



¢

AL OrpERS AND CONTRACTS ARE SUBJECT TO THE USUAL CLAUSES RELATING TO STRIKES, ACCIDENTS.AND OTHER DELAYS BEYOND OUR CONTROL.

Hlineral Bovers, Prospectors & Engineers.

MW&W

Ll

Telegraphic Address.

“KyLE, AIRYKNOWE, GALSTON" AYRSHIRE.
/74 %lst August, L948.
< 0. VNessrs. D'Arcy Exploration CO., LtQe, ...
Cousland,

DALKEIT?T H.

Iiear Sirs,

We shail be pleased to undertake to carry through your
proposed shaliow test bonngs by our power driven diamond
drill, which gives a core of the strata passed thraugh, at
the following rat es and conditions:-

- to 100~ fms. @ 18/- per foot.
100- to 200~ fms. © 14/~ per foot.

These rates eut all rocks hard or soft, provide all the
necessary boring materiai, dismonds, Labour, stores, upxgeep,
and jnsursnces of aiLlL kinds.

We would go through the ailuvium Large enough to allow
us to ecommence boring in the strata with a 4™ Dismond Crowm,
which gives a core of aspproximately &"., and this size we would
keep up as far as practicable, Thereafter, we would caatinue
the boring with a 3,1/4" Diamond Crown, whieh gives a core of
approximateliy 2".

We would supply and insert the necessary tubes free of
charge. The tubes remsin our property, but if Left in the
boring at your instructions, then you to pay for same at Invoice
orice.,

You/



Specification Tender Continuation Sheet

_Messrs. D'Arcy Exploration Co., utd., 3L/8/&8.
— L E
77[/‘ /‘7 You to pay earriage and cartage on Plant from Gaiston to

”W7 the site and bajg - Or equali @istance,
You to have a water supply of anproximately 8~ G.P.M,
convenient to the site of the Bores.

b m You to ailow us men's time at the rate of 40/~ per shift

¥ A
%%f 8- hours for withdrawing tubes, dismantiing, and removing

W plant between each boring.
Should the boring require cementing on campletion, you to

M, provide eement on the site, and allow us men's time at the rate
e of 7/= per hour. This rate ineciudes the use of our Plant.
Cash to account rﬁonth:.y, Less 10% to be retained until
[ ‘707" completion of econtract.

P}W : Yours faithfully,
¥

o FOR AVDREW KYuE LIMITED,

cad— M/<,_.._M. e, i A ot

WAM
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COUSLAND : RESFRVOIR EQUILIBRIUM CALCULATIONS.

BASIC DATA.

Data - C.P. at 1632' test was 680 A gauge
CeP, 8t 1734" ® ® 5By & n

Pressure A/ft. (at assumed Temp.90°F)

For 695 4/ 144 % 14.7 x D

D = 1,__ -18X62§ =

= 695 A Abs.
= 595 # Abs.

1 - -085 = ¢915

1470
. . Pressure A/ ft. = el -
."+« R.P. at 1580! = 695 + 1580 x .015
» 695 + 24 = 7194Mks

For 595 # - =  072.x .58 x 595

144 x 14.7 x D

D » 1. 238 z 88K g8 1-.0728 = .927

1470

+ « Pressure A/ /ft. = L0127 M

= 013 {ane) - ‘

.'. Pressure at 1720' = 595 4 1720 x .013

= 595422 = 6174 abs.—>

&



2,

(b) Water -~ Assume pressure/ft. between limits of 0.45 and
0.50 &

je (1f any) Assume pressure/ft. 0.35 A

is Now assuming a common water table in the two sands the lower

pressure in the lower one may be accounted for by either:-

(a) & longer column of gas in the upper
sand than in the lower one.

(b) & longer column of oil in the lower
sand than in the upper one.

/582 R Y NI H Fbs.

ﬁ?dﬁafﬁ%#<%5

Let x be depth of gas columm in upper sand below 1582 ft.
e S aleee ol . ® R Jewer 0 " 1720 £%.

Consider equilibrium at gas : water level in the lower sand.

(=)

Pressure calculated from upper ssnd data -

= 719 + .015x -~ 0.45 [x = y - (1720 - 1582)
= 719 + ,015% ~ 0.45x + 0.45y + 0.45 x 158

= 781 -~ 0.435x + 0.45y et RN



A
and from lower sand data

= 617 + .013y Lo e A

. 617 4 013y = YBL - 0.4%5x + 0.45y

e s ABBX - 437y = 164

{.e. roughly x - o . = roughly 380 ft.
ghly v T%%% ghly 3

eand 1f ¥y = ( this is precise

617 + 013y = 719 + ,015x - 0.5x + 0.5y + 0.5 x 138
a.o u&S'f‘)x il -487}7 = 1.71

i.e. roughly x -y = «%&% = proughly 350 ft.

snd 1f vy = 0 this 18 precise.

For the calculation 1t is necessary to asssume that oll :
water level is a8t closure in eech send - 2 ressonable assumption.
(No assumption regarding the depth of closure is however

BRass .
necessary) (562 F£ % 749 H b,

L720 FE. ¥ 677 - 96>



4.

Consider equilibrium at oil : water level in the lower seand.
1. |

Pressure from upper sand data

= 719 + .015(z - x) + .35x + 0.45 (1720 - 1582)
® 719 + 015 7 + 335z + 62

= 781 + ;015 4+ .335x ~——>

and from lower sand data

w617 + J01%(x » ) + 35y —

® 617 4+ 013z ¢ 537 ¥y

»
[ sl

o 617 + 015z + 337y = 7Bl + .015z + .535x

« o «3377 - .3%5x = 164 + .0022

« » TOUghly ¥ -~ x = %%%7 + :%%%z |

= poughly 490 ft; 4+ .006z |
Now .006z is so small that it may be ignored (even if z was 100( fit
as compared with about 400 ft. geologically expected .006z woul:
only be 6 ft.)

It x=0 y = 490 ft. say, 500 ft. ~—3p

2. On basis of water pressure 0.5 A7/ft.
Then 719 + 015 2 + .3%5x + 0.5 (1720 - 1582)
= BL7 * 823 8 + 337 y

-

o » #3537y~ .3%56x = 171 + .082z

end roughly vy - x = LZ% + .002 z = roughly 510 ft.
«33 «337

ifx=8 y =510 ft. say BOO ft., =

D. COMINS.
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