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Le 3 octobre 1977

Monsieur Paul P. Simard

Chef de 1'Exploration

Direction générale de 1'Energie
Ministére des Richesses naturelles
1305, Chemin Ste-Foy

Québec G1S 4N5

Cher monsieur,

Vous trouverez ci-joint les estimés de gaz en place pour
le champ St-Flavien. Les estimés ont &€té faits d'aprés:

1) Un estimé des réserves de gaz de St-Flavien et capacité de production,
par R. Aguilera.

2) Réserves révisées du champ de St-Flavien, par Intercomp.
0 3) Analyse des essais au puits de St-Flavien 3, par 0Otis Engineering.
Voici 1e sommaire des conclusions de ce rapport:

1) Le gaz en place, calculé selon des mesures volumétriques par Soquip
et Intercomp, est de 9 B8CF pour le champ de St-Flavien. I1 est & noter
que 1'estimé initial de 20 BCF par mille carré ne change pas dans 1z
révision; le forage des puits St-Flavien 2, 4,5 et 6 nous a démontré

cue la superficie du chemp est moins de un mille carré. Le gez en place
estimé selon les mesures volumétriques est d'ailleurs confirmé par 1'essai
aux puits. Aucun épuisement des puits n'a été observé aprés la production
de 26 MMCF. Si les réserves de gaz s'avéraient moindres que 9 BCF, une
baisse de pression appréciable s'ensuivrait apr&s la production de 26
MMCF. Nous pouvons ainsi conclure que les estimés des réserves, étant de
9 BCF, sont fiables et conservateurs.

2) Le gaz récupérable tel qu'estimé par Intercomp et Soquip se chiffre
a 3.8 BCF pour une baisse de pression de 1100 psi en 10 ans, ou 40% du
gaz en place. Pour une pression de débit final de 100 psi et 76 MCF,
il a 6té estimé que 8.2 BCF ou 90% du gaz en place serait récupéré sur
une période de 20 ans.
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3) Les réserves de gaz, 9 BCF, du champ de St-Flavien devraient &tre
considérées comme réserves prouvées, supportées par des techniques d'ingé-
nierie sophistiquées. I1 est & noter que les réserves de gaz de St-
Flavien sont jusqu'd présent les plus grandes accumulations prouvées
d'hydrocarbures jamais trouvées au Québec et cette découverte devrait
servir de stimulant pour augmenter nos efforts d'exploration dans les
Basses-Terres. Les connaissances acquises durant le développement

de St-Flavien sont incalcuiables.

Si vous avez tosain d'informations suppiémentaires,
n'hésitez pas a8 me contacter.

Veuillez agréer, cher monsieur, 1'expression de mes
sentiments les plus distinjués.

/"~ ;57
“2310 Sanchezﬁﬂ)éptzgf/

Chef du Département de la Production
MS:na

piégce jointe
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Sainte-Foy, le 26 juillet 1977.

A : ionsieur Mario Sanchez
DE 2 M. Roberto Aguilera
SUJET : Evaluation de Saint-Flavien

On 4 évalué les essais des puits Saint-Flavien pour en déterminer
le gaz-en-place, les réserves récupérables et la capacité de production.
Voici le dé&tail de cette analyse.
CONCLUSICKS ET RECUMMENDATIONS:

1. Le gaz-en-place a &té déterminé d'aprés des analyses volumé-
triques et des analyses de pression. Voici les résultats:

GAZ-EN-PLACE (MMPC)

Source Volumétrigue Analyse de pression
Saint-Fiavien #3 6,250 5,559
Saint-Flavien #1 3,038 3,065

TOTAL: 9,288 8,624

L'estimé volumétrique est plus fiable puisque nous avons un bon contrGle
de la surface du réservoir. Les valeurs déterminées par 1'analyse de pression
se rapprochent cependant des estim8s volumétriques.

2. Les réserves récupérables réparties sur une périod: de dix ans
ont ét& estimées comme suit:

MMSCF % du caz-en-place
Saint-Flavien #3 2,645.1 42.32
Saint-Flavien #1 1,133.6 37.3%
TOTAL : 3,778.7 40.68

Lo oy ™~ T vTE_F
Gm - 3343y CONFIBENTIRL




W PRI R BN AR AR A R XA R A S X 24 £ A R 7 By

Apras

Avant

Le jecteur se référera aux tableaux IV et V (pp. 34-35 ) pour détails de
pression de débit de gaz.
3. Lles débits estimés présentés dans un méme de M. Mario Sanchez
a MM. André Marier et Jacques Plante, en date du 23 juin 1977, (appendice IV)
sont soutenus par la production de gaz de Saint-Flavien no 1 et Saint-Flavien
no. 3.
4. Le tableau suivant présente plusieurs paramé*res de St-Flavien
#3 déterminés par différentes méthodes.
METHODE VOLUME DE GAZ Kg RAYON ATTEINT  "SKIN X¢ f;i
CONTACTE EFFECT" LONGUEUR DEJSE
FRACTURE/2 =
(MMSCF) (md) (pi) S (pi) _ F&8
! DRAKDOWN .
Park-Jones 169.7 0.89 379.6 - -—-
Courbes typiques 186.6 0.77(Pq) 353.1 -5.0 -
-—- 3.00(tq) 696.9 —-— -—-
S
25 REMONTEE DE PRESSION
E_ﬁ’: Hurst-van Everginguen --- - - -4.50 -
§:; Horner - 0.82 352.3 - -
* Courbes typiques - 0.87(Py) 362.9 -5.0 ——-
- 3.52(tq4) 730.0 - -
Courbes typiques --- 1.03(Py) 394.9 - 46
(fracture non supportée) - -— --- --- ---
c
.f.: < 8 REMONTEE DE PRESSION,
£ | Hornar --- 1.19 366.1 $5.72 -
- Courbes typiques --- 0.98(Pq4) 332.3 5.0 ~-
L ! --- 0.70(tq4) 280.8 --- ---

L.es perméabilités au gaz indiquées plus haut son: raisonnables puisque
les études des carottes ont abouti & des pernéabilités de i'ordre de fraction de
millidercys dans tous les cas, sauf un.




5. Le tableau suivant présente divers pavamétres d'intérét
pour Szini-fiavien #1, param@tres déterminds par différentes méthodes:

METHODE VOLUME Ot GAZ Kg DISTANCE A Tére DISTANCE A 2 RAYON i
CONTACTE . DISCONTINUITE DISCONTINUITE ATTEIRT 3E
(MMPC) (md) (pi.) (pi.) (pi) B
DRAWDOWN ‘
Park-Jones 169.7 1.58 187 260 €35
Courbes typiques 11 était impossible d'obtenir un bor résultat

REMONTEE DE PRESSION

Horner Impossible @ arnalyser. La courbe Ge la remontée de
pression nous suggére une diffusion possibie de la
matricedans un type secondaire de porosité.

Courbes typiques -——- 4,44(pd) -—- ——-
-—- 0.91(tq) --- -—- ---

En général, 1'évaluation de Saint-Flavien #1 nous
sembie trés complexe.

'DISCUSSION

L'analyse est présentée ici en détails afin de faciliter ies é€valuations
futures du champs.

TAUX D'EXPANSION DU GAZ-EN-PLACE

Le taux d'expansion de gaz-en-place (Bg) a &té déterminé par:

Bg = 0.02817 ZT
P
DU,
Z - facteur de déviation du gaz
T = température, %%
P =

pression moyenne du réservoir, psie




Bg = 0.007995 piS/pi° stand. (tableau 1, page ).

ZONE PRODUCTRICE

On a trouvé une zone productrice de 68' dans Saint-Flavien #3.
Intervalle perforé (ri Zone brute(pi) Zone productrice (pi)
5010 - 5040 30 30
Dolomie B § 5170 - 5184 14 0
5573 - 5585 12 3
. 5624 - 5636 12 8
Dolomie
5658 - 5682 24 22
68

A partir des diagraphies, on a trouvé une zone productrice de 30':

Intervalle perfcré. (pi) Zone brute(pi) Zone productrice (pi)
{4807 - 4842 35 16
Dolomie B¢ 4920 - 4925 5 0
z 5095 - 5130 35 _14
=22=

Lz porosité moyenne et la saturation d'eau pour le champs St-Flavien
sont donc de 8 et 30% respectivement.

COMPRESSIBILITE TOTALE

La compressibilité totale de 1a formation a &té calculée 3 0.000430 psi
selon 1'&quation:

1

t = (Sg Cg)l- Sw Cw ¢ CF

ou,

(t = compressibilité totaie, psi']
5g = saturation en gaz




Cg = compressibilité du gaz, psi']

Sw = saturation en eau

w = compressibilité de 1'eau, psi’1

Cf = compressibilité de 1a roche, psi']

Les valeurs moyennes de Sw et Sg sont de 20 & 70% respectivement.
Cw est 0.0000031 psi'] pour des températures et pression de 558°R et 1928.3
psia szlon les graphigues de Dodson et Standing. Cf wst G.500G053 psi'] pour
une porosité moyenne de 8% seion la corrélation de Hall.

SURFACES DES RESERVOIRS

Les surfaces des réservoirs ont &té détermindes d'aprés les cartes

apparaissant aux figures 5 et 6, pour chacune des doloinies B et T, avec les
résultats suivants:

SURFACE (acres)

Saint-Flavien #3 Saint-Flavien #1
(& gauche de la faille) (& droite de 1a faille)

g>iomie B 352 531
Dolomie C 237 0

La Dolomie C posséde une zone vierge de 173 acres Gui n'a pas été attein-
te par aucun puits.




SAINT-FLAVIER #3

ANALYSE DU TEST DE PRODUCTION:

Le test de production a é€té effectué ciu 2Z au 26 juin 1577 par
tis Engineering {voir appendice I).

Toutes les pressions mesurées ont €té normalisées au point milieu
de 1'intervalle perforé (5346'), en utiiisant un gradient de 0.045 psi/pied.
Pour  la transformation en pressions absolues, on a utiiisé une pression at-
mosphérique de 14.65 psia, tel qu'indiqué au tableau IT (pp 29 ).

ESTIME DU _VOLUME DE GAZ - METHODE PARK-JONES

La méthode de Park-Jones, aussi appelée test de limite d'un réser-
voir a €t€ utilisée pour évaluer le test d'écoulement. Cette technique permet
d'estimer la quantité de gaz &tudiée par le test & 1'aide de 1'équation:

G = Sq
YCi Bg (24)

ou
Y = dp/dt
Bg Qg
Sg= saturatio en gaz, fraction

dp/dt = changement de pression en fonction du temps 3 itout moment
durant le test (psi/hre).

Q9= taux d'écoulement du gaz, pia/jour

Ct

compressibilité totale, psi'1

Les valeurs de dp/dt ont &té détermin&es d'aprés la figure 1, e3
prenant la tangente de la courbe d'écoulement @ divers moments. Ces valeurs
sont présentées au tableau IT. Les taux d'écouiement ont &té mesurés par Otis
Engireering et sont aussi présentés en tableau TI.

Les vaieurs calculées de Y sont présentées au tableau [I en psi/hre/
MPC/ jour.




Park-Jones a démontré qu'un graphique log-l1eg de Y vs temps d'écoulement de-
vrait produire une ligne droite avec une pente de 45° lTorsque les transients
n'ont atteint aucune frontiére. Lorsque ia frontiére extérieure est rejointe,
la valeur Y devient constante et 1a ligne de 450, horizontale.

Le tableau 2 présente le graphique log-lcg de Y versus temns pour
St-Flavien #3. Les lignes 1 et 4 forment une ligne droite avec une pente de
45° tel que prévu théoriquement. La ¢&viation de la ligne 2 de la directior
normaie est due & une fermeture du puits 3 une durée de 10 minutes aprés £.05
heure de production. Cette fermcture &tait nécessitée par des réparations.
La déviation de 1a ligne 3 est due @ la production de 1iquides.

Selon les informations fournies par la figure 2, le volume de gaz
&tudis pendant le test d'Scculament &tait:

¢ = 0.7

0.05 Psijhre x 24 hres » 0.000430 psi~! x 0.007995 pc
ISR jr pcs

[<p]
t

169679 ¥ipc

IT est & noter que 1a ligne droite de 45° continue jusqu'a la fin
du test, sans changement en ligne horizontale. Ceci indique que la frontigre
extérieure n'a pas été rejointe pendant le test. En consé&quence, le volume
de gaz étudié ne représente qu'une partie seulement du gaz total en place.

ESTIME DE LA TRANSMISSIBILITE, CAPACITE D'ECOULEMENT ET
PERMEABILITE DU GAZ SELON LA METHODE PARK-JONES

La méthode de Park-Jones nous permet d'estimer la transmissibilité
d'un réservoir (Kh/A) d'apreés 1'é&quation:

th
Mg

70.6
tY (5.61)

ou,

Kg perméabilité effective au gaz, md




Mg = viscosits du gaz, cp
= @paisseur nett . pieds
= temps, hcures

= (dp/dt)/{Qg B3}, psi/hre/pc/jr

La transmissibilité du réservoir de Saint-Fiavien #3 a été caiculée
cocmme €tant 4033.6 md pi/cp:

0.6 = 4033.6 ind-pi
0 x 0.052 x 5.61 cp

P

1000

La capacité de la formation est de 60.50 md-pi, en utilisant une
viscosité du gaz de 0.015 cp. Finalement, la perméabilité effective au gaz est
de 0.89 md, en considérant une &paisseur nette de 68 pieds.

COURBES TYPES POUR L'ANALYSE DU "DRAWDOWN"
L'approche 1a plus moderne pour 1'analyse de pression transitoire

est 1'utilisation de courbes types. L'enaiyse de courbes de Saint-Flavien #3 a
€té Taite comme suit:

1. La différence entre 1a pression initiale et la pression d'&coule-
ment {pi-Pwf) a2 &té stablie tel qu'indiqué au +tableau II (pp 29 )

2. Cn a préparé un graphique log-log {pi-Pwf) en fonction du temps
(figure 2). Cette courbe a &t& comparée aux courbes typiques pré-
sentées a la figure 4 sur une méme échelle. Les lignes rouges de
la figure 3 présentent la courbe typique théorigue et la comparai-
son avec les données de St-Fliavien #3. On remarquera que la meil-
leure comparaison a &té &tabbie avec la courbe pour un "Skin" S
égal & -5. Ceci est justifié puisque le puits a &té acidifié.

3. Un point de comparaison a &té choisi, laquel correspondait aux
paramétres suivants:

¢ 5

AP

10 heures, td = 2.9 x 10
394 psia,Pd = 1.75




4, Lla transmissibilit& , la capacité de la formation et 1a per-
méabilité du gaz ont &té& calculées selon Tes équations:

Pd = Kgh (aP)
141.2 Qg Mg Bg
ou, | )
td = 0.000264 Kgat
P Ag Ct ry’
ou,
Pd = pression adimericionnelle & partir des courbes types.

td = temps adimensionnel & partir des courbes types.

3

rayon du puits, pi.

Les autres paramétres sont tels que définis précédemment.
Utilisant ces valeurs dans les équations prédédentes:
1.75 = Kgh (394)

141.2 x (3900000/5.61) 4« g x 0.007995

Kgh = 3486 md-pi
Mg cp

La capacité du réservoir (th) #st donc de 52.29 md-pi, et la
perméabilité au gaz (Kg) est 0.77 md.

L'équation adimensionnelle du temps permet aussi destimer Kg:
2.9 x 10° = 0.000264 Kg 10 i
.08 x .015 x.00043 x.23"

Kg = 3 md

ESTIME DJ RAYON ETUDIE
Le rayon &tudié pendant le test d'écoulement a été calculé comme




&tant 452.3 pi selon 1'équation:

ri = \/Ka t
40 P MgCy
Ou, .
ri = rayon d'Etude, pieds
t = temps d'&coulement, jours

Les autres paramétres ont &té 4éfinis antérieurement. La perméa-
11ité du gaz déterminée pencdant le drawdawn a €té utilisée et:

ri =\ /.77 x (8u.2/28) = 353.1 pieds
40 x 0.08 x 0.C15 x 0.50043

Ce rayon indique que pendant le test une région de TI ri’ =
T1 (353.1)% - 391,646 = £.99 acres a &té &tudis.

ESTIME DU GAZ-EN-PLACE PAR ANALOGIE ENTRE LE
VOLUME DE GAZ ETUDIE (PARK-JONES) LE RAYON D*'INVESTIGATION
ET LA SURFACE PROBABLE D'APRES LES CARTES GEOLOGIQUES

Les cartes structurales (figures 5 et 6) indiguent que les surfeces
du réservoir Saint-Flavien #3 sont de 352 et 237 acres de dolomies B et C res-
pectivement, ou une moyenne de {352 + 237)/2 =« 294.5 acres.

Par analogie entre le volume de gaz &tudi&, le rayon de 1'étude et
T1a surface déterminée par Tes cartes structurales, i1 est possible de faire un
estimé du total de gaz-en-place de Saint-Flavien #3 comme ceci:

8.99 acres ==~=-=-ewmecan Yy 169.7 MMSPC

294 .5 acres ==--mmceemcmane » C

L'équation précédente indinue que le gaz-en-place de Saint-Flavien #3
est de 5.559 BSCF. Ce chiffre est moindre que le gaz-en-place déterminé par me-
sures volumétriques (6.25C RCCF) méme si les données se rapprochent. Lors de cet-
te €tude, nous avons eccordé plus de crédit & 1'estimé volumétrique, &tant donné
que nous avons un bon contrdle de la surface, et que le "drawdown" a &té amoindri
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par 1a fermeture inattenduve du puits et la production de liquides.

ENALYSE DE REMONTEE DE PRESSION

Le test de remont&e a suivi le test d'écoulement décrit plus
haut. Le test de remonté&e a &té fait du 26 au 29 juin 1977 par Otis Engineering
(voir appendice I).

Au ccurs du test d'écoulement, toutes les pressions jaugées ont
8té normalisées au point milieu des intervalles perforés (5346 pi) utilisant
un gradient 0.045 psi/pi et ont &té transformées en pressions absolues en
utilisant une pression atmosphérique de 14.65 psia, tel qu'indiqué au tableau
ITI (pp. 32).

ANALYSE D'APRES LA METHCDE HOURNER

La méthode Horner consiste & tracer une courbe de la pression de
fermeture en fonction du logarithme (t + at)/at) ol le t est'le temps d'&coule-
ment précédant la fermeture et le At est le temps d'aprés la fermeture. En
théorie ce graphique devrait produire une ligne droite avec une pente de m
(psi/cycle)}, Taquelle est reliée directement & 1a transmissibilité du réser-
voir, selon 1'&quation:

Kgh = 162.6 Qg Bg
Ag m

dent 1es termes ont €té€ dé{inis plus haut.

Le tableau III nous dé&crit les données utilis&es dans la prépara-
tion du graphique de Horner. La figurs 7 nous présente le tracé Horner pour
Saint-Fiavien #3. La ligne droite est exivapolée a P*: 1950 psi et résulte
en une pente m = 244 psi/cycle. La transmissibilité est calculée de cett2
facon:

Kah = 162.6 x (3900000/5.61) x 0.007945
M3 244

3704

Kgt
Mg




En conséquence, 1a capacité du réservoir (Kgh) est de 55.56 md-pi
et la perméabilité erfective au gaz (Kg) est de 0.82 md. Ces valeurs sont réa-
1istes pour Saint-Flavien #3 parce que la ligne droite obtenue & la figure 7
est presque parfaite. '

ESTIME DE L'EFFET “TLLICULAIRE ("SKIN EFFECT")
L'effet peiliculaire est calculé comme suit:
S = 1.1511 Plhr - Pwf - log (K + 3.23

N pag Cgr?

—

ou,
P1 hr = pression lue de 1a Tigne droite & 1 heure, psia

Pwf = pression d'écoulement précédant la fermeture, psia

3

rayon du puits, pieds

Les autres param@tres ont ét& définis antérieurement.

En insérant le paraméive coanu, ceci réduit 1'équation ci-dessus a:

S = 1.151 11480 - 1347.1 - log (1.32 \+ 3.2:?‘
244 kJOB x .015 x .00043 it .23¢

S = ~4.50

Cette pellirule se compare trads favorablement & la peliicule {-5)
détermince par la courbe...(?) figure 3. Ceci est une valeur raisonnable é&tant
donné que le puits avait été acidifie.

ANALYSE DE REMONTEE DE PRESSION COURBES TYPES COURBES

Cette analyse est similaire & celle décrite auparavant pour le test
d'écoulement. La seule différence est que pour 1'analyse de remontée de nression,
nous tragons la diagraphie (Pws - Pwf) vs diagraphie at, au iieu de aiugraphie

Y goves



(P - Pwf) vs diagraphie t, ol Pwsest la pression & n'importe quel temps de
fermeture du puits et oll les autres paramétres sont ceux décrits plus haut.

La comparaison avec la figure 4 est présentée 3 la figure 8 sur
1a méme échelle. 1I1 est 3 noter qu'une trés bonne comparaison est obtenue
avec 1a courbe pour la pellicule S= -5, commé dans le cas du test d'écoule-
ment. Une fois de plus, ceci corrobore le succés de 1'acidification.

Les points de comparaison suivants furent donc sélectionriés de la
figure 8.
3.4 x 105
1.85

At
aP

10 hres, T4
365.8 psia, Pq

Les m8ues &guations décrites auparavant pour la pression et le
temps sans dimension ont 6té utilisées pour calculer 1a transmissibilité, 1z
capacité du réservoir et la perméabilité comme suit:

Kgh (369.8)

1-8 = 141.2 x (3900000,5.61) xAg x 0.007995
Xgh = 3926 md - pi
M cp

Ainsi, la cavacité du réserveir (Kgh) est de 58.89 md-pi et 1a
perméabiiité au ¢az (Kg) est de 0.87 md. Ces valeurs s~ comparent facilement
aux résultats obtenus par d'autres technigues.

L'équation adimensionnelle du temps permet un estimé Kg comne
suit:

5

3.4 x 10 0.000264 Kg (10)

.08 x .015 x 0.00043 x 0.23°

Kg 3.52 md
qui est assez précis.

ANALYSE DE REMONTEE DE PRESSION D'APRES LES COURBES TYPE POUR rRACTURES
NON_ SOUTERUES

Le puits Saint~Flavien #3 a &té acjdifié avec succés er avril 1977




avec 840 gallons de Hcl & 28%, 2,100 gallons d'eau avec 20% méthancl, 15,000
gallions de Hcl a 28% avec 5,000 gallons de méthanol. La production qui suivit
1'acidification &tait de 4.6 MMSPCD par un orifice de i pouces.

La courbe-type pour les fractures, non soutenues a €té utilisie tal
que demontré & la figure 9. Dans ce cas, 1a pression adimensionnelie est 1a
méme que celle indiquée antérieurement. Mais le temps adimensionnel change

1'équation:
' tg = 0.000264 5% at
P Mg Ct X
oll,
X# = Tlongueur de fracture/2, pieds

Les autres nomenclatures ont &té définies antérieurement.
Les comparaisons suivantes ont &té extraites de la figure 9.

At = 10 hres tg = ¢4
______ &P - 369.8 psia Pd s 2.2
En incluant les numéros au-dessus des équations adimensionnelles,
on ohtint las ré&sultats suivants
2.2 = Kah_{369.8)
T41.3 X (3900000/5.61) ~g x 0.007995
Kgh = 4672 md-pi
M9 cp

.2 capacité du réservoir (Kgh) est donc de 70.08 md-pi et la perméa-
bilité au gaz (Ky} est de 1.03 md. Une fois de plus, ces chiffres sont d'un
ordre de grandeur raisonnable par rapport aux chiffres calculés par d'autres mé-
thodes.

L'équation du temps adimensionnel nous permet de calculer la moitié
de la longueur de la fracture comme suit:
4 = 0.000264 x 1.67 x 10

.08 x .015 x .00043 X¢

2

Xf = 46 pi.
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GAZ-ZN-PLACE - MESURES VOLUMZITRIQUES

Le gaz-en-piace a &té calculé par la mé&thode volumétrique selon

1'&quation:
2] = 43560 x A x h x 9 x (1 - Sw)
Bgi .
ou,
A = surface du réservoir, acres
h - zone productrice, pi
? = porosité, fracticn = 0.08
Sw = saturation en eau, fraction = 0.30
Bgi = facteur volumétrique de formation de gaz initial, PC/SPC
= 0.007995 PC/sPC
Dolomie B: G = 43560 x 352 x 38 x .08 x 0.7 = 4.081BCF
0.007995
Dolomie C: G = 43560 x 237 x 30 x .08 x .70 = 2.169 BCF
0.007995 '
Conséquemmert, le gaz-en-place pour Saint-Flavien #3 a &té estimé
d 6.250 BCF.

CAPACITE DE PRODUCTION

Les estimés de la capacité de producticn ont &té faits pour Saint-
Flavien #3, en prenant en considération le gaz-en-place déterminé auparavant.
L'équation de la capacité de production:

Q = C (Pws - Pwf)"
s'est avdrée trds utile pour les réservoirs fracturés lorsque le temps
d'écoulement est Tong comme dans le cas de l.int-Fiavien no 3.




DETERMINATION DE L'EXPOSANT n
Afin de d2terminer la valeur de n, on a calculé le coefficient

de rendement "C", au temps maximum d'écoulement d'aprds 1'équation:

C = 0.703 Kgh
Ag TZ In (0.472 ri/rw)

N\
Ou,

ri = rayon d'étude, pieds
Les autres paramétres sont définis antérieurement

= 0.703 x 55.56 = 0.84
0.015 x (460 + 98) x 0.84 x In (0.472 x 353.1/0.23)

gn utilisant 1'équation de 1a capacité de production, la valeur de
n a 8té calculée comme suit:

3900000 = 0.84 {1928.3% - 1347.1%)"

n = 1.06;:;puisque la valeur de n doit se situer entre 0.5 et 1.0
on a donc supposé que n = 1 dans le cas de St-Flavien, i.e. qu'il n'y aura aucu-
ne turbulence pendant la production de gaz. La courbe ce la capacité de produc-
tion correspondante apparaft & la figure 10.

DETERMINATION DE LA COURBE DE RENDEMENT STABLE

La courbe de rengement stable a &€té déterminfe pour la région de
St-Flavien #3 comme ceci: pour une surface de 294.5 acres, le rayon du réser-
voir est re = 2020.8 pi. et le temps de stabilisation est de:

2
tsta = 40 p Ag Cg rg
K

Si on insére les paramétres connus dans 1'&quation ci-dessus, on
sta = 69.38 jours. En utilisant le temps de stabilisation et le ra-
yon du réservoir (2020.8 pi) le coefficient de la performance stable Cgtap de-
vient 0.667 d'api3ds 1'équation:

obtient: t

cstab = 0.703 x 55.56
0.015 x (460 + 98) x 0.84 x In (0.472 x 2020.8/.23)
C = 0.667

‘'stab




Ceci nous a permi d°&tablir une &quation g&nérale de la capacité de production
pour St-Flavien #3, en supposant une superficie de réservoir de 294.5 acres.
Voici 1'équation:

0 = 0.667 (Pus® - pwfl)’

Cette équation est représentée sous forme graphique d la figure 10.

EVALUATION DE LA FRACTURATION A L'ACIDE ST-FLAVIEN #3

Cette section é&value les résultats quantitatifs des fracturations
& 1'acide de Saint-Flavien #3.

Un relevé de la pression a &té effectué par Otis Engineering le
20 avril 1576, tel qu'indiqué en appendice II. Le tableau VI indigue la pres-
sion au point milieu de 1'intervalle (5346) dzr: des csuditions absolues.

ANALYSE DE REMONTEE DE PRESSION AVANT ACIDIFICATION - METHODE HORNER

Le tableau VI présente les données utilisées pour le graphique de
Horner. La figure 12 présente les tracés de la pression en fonction de
(t + &t)/at. La pente de la deuxi&me remontée de pression est de 155 psia/cycle
et la valeur de Kg est de 1.15 md d'aprés 1'é€quation:

Kg = 162.6 Qg Mg Bg
mh

ou,

Q@ = 1,650,000 piS/jet h = 30 pi

On remarquera ici que 1'épaisseur de ia formation (h) est plus
petite parce que seul 1'intervalle 5624 - 382 pieds a &té &tudié dans ce tra-
vail.

En utilisant 1a méme formule que précédemment, on a déterminé
que 1'effet pelliculaire (S) &tait de + 5.72:

S 1.151 11800 - 230.7 -~ iog {1.15 :>4-3.23

v

155 1.8 x .015 x .000655 x .23%

+#5.72




Cela est un indice de dommage & la formation. Aprés la fractura-
tion & 1'acide, on a calculé un S €gal a -4.5, c2 qui indique que le dommage
avait été enlevé: La production augmentz alors de 1.65 & 3.9 MMCF/J. On a
aussi déterminé ie facteur de compressibilité:

Ce 0.70 x 1 + (0.30 x .00031) + .0000053
(920 + 230.7)

\\ 2

Ct

.000655 psi”]

ANALYSES DES REMONTEES DE PRESSION AYANT TRAITEMENT A L'ACIDE
COURBES - TYPES

Le tableau VI pré&sente les données utilisées dans cette analyse.
i.a comparaison avec la courbe-type est présentée 3 la figure 13. On notera
ici que la meilieure comparaison est réalisSe avec la courbe-type de S= 45.

Cela se compare trés bien aux calculs antérieurs et indique la présence de
dommage.

IT1 faut souligner ici que diverses comparaisons &taient possibles
pourr S = +5 avec les chiffres disponibies. Nous avons suivi la procédure sui-
vante afin de décider de la courbe & utiliser.

1. Le coefficient d'emmagasinage du puits a €té& calculé d'aprés:

C - 0.234 Qg Bg at
ap

Les valeurs de at et »® doivent se trouver sur une ligne de 45°
qui correspond aux effets d'emmagasinage du puits pendant le test.
Malheureusement nous n'avions aucune mesure de pression au dé-
but, et cette valeur allait &tre d&terminge approximativement

en extrapolant les données de pression & une ligne 45%. 17 est
heureux que nous puissions le faire, & condition d'avoir déja

une appruximation antérieure de S, parce que les lignes des di-
verses valeurs de C suivent la méme direction. Pour ce genre
d'analiyse on a trouvEé 4P = 140 psia, ce qui correspond 3 at=
0.036 haures.




(g}
1"

0.234 x (1650000[5.6}) x_0.007995 x N.036 =
40

0.14 pi/psi

(@]
1]

2. On a calculé C, facteur adimensionnel d'emmagasinage du
puits:
C c = 0.14

210v2hp € 211 (.23)°31 x .08 x .000655

)

T2
-t n

"

3. La courbe obtenue a &t& superposéa & la courbe type de C = 259.3
(figure 13) A partir de cette figure on a extrait les points
de comparaisons suivants:

at 10 heures, sty = &8 x 10

sP

]

1664.9, Py = 10.2

Les permézLilités suivantes ont été extraites en utilisant les équa-
tions de pression adimensionnelles:

10.2 Kah {1664.9)

141.2 x (1650000/5.61) x 0.007995 x .015

th = 2034 md-pi
Pry oo
th - 30.51 md-pi
Kg = 0.98 md




La perméabilité au gaz a &galement &t& calculée d'apréds 1'équa-
tion adimensionnelle du temps:

2.5 x 10 - 0.000264 kg 10

.08 x .015 x .000655 x .23°
et,
Kg = 0.70 md

Les valeurs de perm&abilité ainsi calculées se comparent tres bien
aux valeurs déterminées par la méthode Horner. La courbe-type a &galement corro-
boré le dommage fait au puits.

En conciusion, toutes les analyses indiquent qu'un traitement &
1'acide était nécessaire pour réparer le dommage. Ce traitement a &té accompli
avec succes, tel que discuté précédemment.




SAINT-FLAVIEN #1

On a pris un relevé de pression qui a €té analysé & Saint-Flavien #
du 26 septembre au 3 octeobre 1975. Les relevés de pression incluent le test.
de "drawdown" et le test de remontée de pressicn.

!
—

DRAWDOWN _

Le test drawdown a &t& fait entre les 26 et 29 septembre 1975.
L'appendice III nous indique les pressions mesurées par 0tis Engineering.

ESTIME DU VOLUME DE GAZ ETUDIE - METHODE PARK--JONES

Les principes d'application de cette méthode ont &té décrits pour
Saint-Flavien #3. Les données requises pour cette analyse sont présentées a
1'appendice IIl. Les valeurs dp/dt ont été calculées d'aprés la figure 14.
Figure 15 présente un graphique log-log de Y versus t. Les diverses pentes de

45° nous indiquent la présence de discontinuité, barri&res et failles & 1'inté-
rieur du réservoir.

IT est évident que les volumes d2 gaz étudiés par les "drawdowns"

de Saint-Flavien #3 et #1 sont &gaux. Le volume de gaz &tudié par Saint-Flavien
#1 est égal 2 :

G = Sg = 0.10 =
Y Bg Ci (24) 0.05 x .007995 x .00043 x 24
G = 169,679 MSPC

La figure 16 nous présente une comparaison des tracés de y versus t
pour Saint-~Flavien 1 et 3. 11 est & noter que les courbes suivent une pente mo-

venrie de 45%. La ressembiance est remarquable puisque les deux tests ont &té faits

a un intervalle de 20 mois.




ESTIMES DE TRANSMISSIBILITE, CAPACITE D'ECOULEMENT ET PERMEABILITE
DU GAZ - METHODE PARK~JONES

Le tracé log-log de Y versus temps indique quelques disconti-
nuités autour du puits Saint-Flavien #1. Les transmissibilités ont été cal-
culées comme suit:

Kgh L= 70.6
e tY (5.61)

comme,

Kgh ;= L& = 7232.6 _md-pi

Mg 2 x_0.87 x 5.61 cp
T000

- P [ 5243 md-pi

g 4 x_0.6_ x 5.61 cp
7000

") 5 = 0.6 3146 md-pi

g 50 x_.08 x 5.61 cp
100

Les perméabilités effectives au gaz sont:

Kg-l = 3.62 md

ng = 2.62 md
K = 1.58 md
g3

DISTANCE DES DISCONTINUITES
On a estimé les distances jusqu'aux discontinuités d'aprés 1'é-

Y‘n = th
V 40 0 Ag Ct

quation:




La distance de la premigre discontinuité &tait de:

ry =\ [3:62 x (3/28) = 187 pi.
40 x 0.05 x 0.015 x 0.00043

et la seconde discontinuité:

r, =\/2.62 x (8/24) = 260 pi.
40 x .05 x .015 x .00043

2

La premiére perturbation du tracé Y vs t est probablement due &
une faille trés prés (187 pi) de Saint-Flavien #1 tel qu'indiqué & la coupe
schématique de la figure 17. Cette faute est située entre Saint-Flavien #1 et 3
d la profondeur du réservoir. La seconde perturbation, située & 260 pieds, est
causée par 1'interface gaz-pyrobitume tel que décrit dans le diagramme de la fi-
gure 17.

La troisiéme ligne 45° 3 1a figure 15 n'est pas perturbée et est
utilisée pour calculer le rayon d'étude dans la section suivante.

RAYON D' INVESTIGATION
Le rayon d'étude dans le test de "drawdown" &tait de:

ri =| /1.58 x (80/24) = 639 pieds
&/ )

0 x .05 x .015 x .00043
Ce rayon indique que durant le test une surface de II r2= IT x 6392p12 =
1,282,778 piz = 29.4 acres a &té rejoints.

REMONTEE DE PRESSION - METHODE DE HORNER

Le test de remontée de pression de Saint-Fiavien #1 semble trés
difficile & analyser d'une facon fiable parce que la pression a tendance a aug-
menter sans toutefois produire la ligne droite tel qu'indigué & l1a figure 18.
Cependant, i1 est intéressant d'observer les trois perturbations déja apercgues

dans le test de "drawdown". Ici aussi, ces pertiirbations scnt peut-8tre 3 une




faille entre Saint-Flavien 1 et 3, et au contact gaz/pyrobitume.

ANALYSE DE COURBE-TYPE
Le test de remontée de pression a &té analysé d'aprés les courbes-
type avec les données présentées & 1'appendice III. La figure 19 nous présente
la comparaison des résultats obtenus. Nous avons choisi un point de comparaison
qui correspond &:
At

5

10 heures sty 1.4 » 10

oP = 299.8 Pg = 6.3

On a calculé la capacité du réservoir d'aprés:

6.3 = _Kgh (299.8)
141.2 x (2100000/5.61) x /.015 x .007995
Kgh = 133.2
........ ot,
Kg = 4.44 md

Un deuxigme estimé de perméabilité a &té cbtenu de 1'é&quation:

1.4 x 10° = 0.000264 Kg 10

05 x .015 x .00043 x .232

Kg = 0.97 md

Dans la méme analyse, 1'effet pelliculaire est zéro, i.e. pas de
dommage.

ESTIME DU GAZ-EN-PLACE PAR ANALOGIE ENTRE LE VOLUME DE GAZ ETUDIE
(PARK-JONES), LE RAYON DE L‘ETUDE ET LA SURFACE PROBABLE DU RESERVOIR
D'APRES LES CARTES GEQLOGIQUES.

La carte structuraile de le figure 5 indique que la dolomie B a
une superficie de 531 acres. En plus, il y 2 probablement 173 acres de dolomie C
qui n'ont pas été touché&s par le forage.




=25

Par analogie entre le volume de gaz étudié, le rayon de 1'étude
(superficie) et la superficie déterminée par les cartes structuralles, i1
est possible d'estimer le total du gaz-en-place pour Saint-Flavien No 1:

29.4 acres ==-==-ceme-- 2 169.7 MMCF

531 acres ---=-ccee-w- > G

L.'équation précédente indique que le gaz-en-place de Saint-Flavien
no 1 est de 3.065 BCF. Ce chiffre se compare trés bien avec la moyenne du
gaz-en-place calculé volumétriquement au chapitre suivant.

GAZ-EN-PLACE - MESURES VOLUMETRIQUES

Le gaz-en-place a i€ calculé d'aprés ia méthode volum&trique dé-
crite précédemment. ‘

Dolomie B

G - 43560 x 531 x 30 x .05 x 0.70 = 3.038BCF
0. 007995

Dolomie C

G = 0

Apparemment, i1 n'y a pas de dolomie C & Saint-Flavien #1 tel que
décrit @ la figure 6. La dolomie C est présentée entre Saint-Flavien #1 et 2
mais les réserves ne sont pas assez grandes pour fins commerciales.

CAPACITE DE PRODUCTION

Les 2stimés de capacité de production ont été faits pour Saint-
Flavien 1 en prenant le gaz-en-place dans 1a dolomie B {3.033BCF )

DETERMINATION DE L'EXPOSANT n

L'exposant n a &té calculé comme dans le cas de Saint-Flavien #3.

C = 0.703 x 47.40 = 0.660
.0T5 x (460 + 98) x 0.84 x In {0.472 x 639/.23)




En utilisant 1a méthode de capacité de production, la valeur
de n est de 1.055:

2,100,000 2

0.66 (1905° - 1471.7%) "

ol,

2'100,000 - taux d'écouiement, pi3/jour
1905 pression initiale du réservoir, psia
1471.7 = pression d'écoulement, psia

Etant donné que la valeur de n doit se situer entre 0.5 et 1.0

pour Saint-Flavien, nous avons estimé que pour n = 1.0, i.e. écoulement lami-
naire.

DETERMINATION DE LA COURBE DE PERFORMANCE STABLE

Le rayon d'un réservoir de 531 acres est de 2713 pi. Le coeffi-
cient de performance dans des conditions stables a €té Stabii:

Cstab = 0.703 x 47.40 = 0.55

.0T5 x (460 + 98) x 0.8%4 x 1In (0.472 x 2713/.23)

En conséquence, 1'équation de capacité de production pour Saint-
Flavien #1 est:

Q - 0.55 (Pws® - pwf’)!
Cette équation apparait & la figure 20.

CEDULES POSSIBLES DE PRODUCTION POUR SAINT-FLAVIEN # I et #3

Les figures 11 et 21 présentent des graphiques de P/Z en foncticn
gaz cumuiatif pour Saint-Flavien 3 et 1. Les tableaux IV et V présentent les
pressions détaillées du taux de production. Selon ces informations nous sommes
venus 3 la conclusion que le taux de production présenié dans un mémo de Monsieur
Mario Sanchez, en date du 23 juin 1977 (appendice IV) peut &tre obtenu en produi-
sant Saint-Flavien nos 1 et 3 aux taux suivants:




EBAUCHE DE CEDULE ETUDE

A1PCd
Year  MMSPCJ  CUM(MMPC) SF1 SF3 TOTAL
1979 0.49 180.5 0.15° 0.34 .49
1980  0.99 543.0 0.30 0.69  0.99
1981 1.05 924.8 0.31 0.74  1.05
1982 1.10 1327.1 0.33 0.77  1.10
1983 1.12 1735.7 0.3¢ 0.73  1.12
1284 1.12 2144.3 0.3 0.78  1.12
1985  1.12 2552.9 0.3¢ 0.78  1.12
1986 1.12 2961.5 0.3 0.78 1.12
1987 1.12 3370.1 0.3 0.78  1.12
1982 1.12 3778.7 0.3 0.78  1.12

* Appendice IV




1648. SCF

JABLE 1
NOM DU PUITS : Saint-Flavien #3
TEST POUR DETERMINATION DES
FRONTIERES DU RESERVOIR ¢ (juin 22 - 29, 1977)
PARAMETRE ENREGISTRE A : 4961 pi. au-dessous C-F
TEMPERATURE A PROFONDEUR o
ATTEINTE : 98°F
TAUX DE CHANGEMENT A LA
PROFONDEUR ATTEINTE : 0.045 psi/pi.
INTERVALLE BRUTE EVALUE : 5010 - 5682 pi. (KB)
LES PRESSIONS SERONT DONNEES : 5010 + 5682 = 5346 pi. (ou 461.45 - 5346 = -4884.55)
AU POINT 2
DENSITE RELATIVE DU GAZ : 0.578 (de St-Flavien #1)
Bg = 0.02817 2T ; T= 984 460 = 558°R
P
P e P* 4 Pwf= 1950 + 1347.1 = 1645.6 psiaji
3 > .
Pc = 672; Pr = 1648.6/672 = 2.45
Tc = 3513 Tr = 558/351 = 1.59
7 =« 0.8
Bg = 0.02812 x 0.84 x 558 = 0.007995 Pi. cubes




TABLEAU i1
‘1 - SAINT-FLAVIEN #3 - DRAWDOWN
ceamment 8 B e o TR G gy e
d'intervalle g8 amey
évaluée ‘ :
(5346') . :
(Heures) si (psia) (»si/hre} (psi/hre/Mpc/jr) (Mpci)  (Mpcji) ggsiaQ!
0 1896.3 1928.3 -—— -—- --- - 0
0.25 - 1825.6 1857.¢€ 349,06 7.83 5577.94* 44.60 70.70Q
0.50 1790.5 1822.5 289. 68 6.50 - 44.606 105.70
0.75 1766.1 1798.1 230.30 5.16 5577.94  44.60 130.2
1.00 1746.4 1778.4 176.92 4.01 -—=  42.59 149.9
1.25 1732.8 1754.8 111.54 2.62 5327.36* 42.59 163.5
1.50 1715.5 1747.5 97.34 2.29 - 42.59 180.8
1.75 1701.7 1733.7 83.14 1.95 5327.36  42.59 " 194.6
2.00 1638.2 1720.2 68.94 1.67 - 41.19 208.1
2.25 1679.5 1711.5 54.74 1.33 5152.48* 41.19 216.8
......... 2.50 1668.3 1700.3 50. 20 1.22 - 41.19 228.C
2.75 1656.7 1688.7 45.67 1.1 5152.48 41.19 239.6
3.00 1648.2 1680. 2 41.13 1.02 - 40.23 248.1
3.25 1639.7 1671.7 36.59 0. 91 5031.82* 40.23 256.6
3.50 1631.9 1663.9 33.26 .83 - 40.23 264.4
3.75 1624.3 1656.3 29.94 0.74 5031.82 40.23 272.0
g 4.00 1619.2 1651.2 26.61 0.66 - 40.42 277.
B rreture 4 05 1617.7 1649.7 23.28 0.58 5056.28* 40.42 278.6 @
pliverture 4,15 1686. 5 1718.5 —e- —-- _— .. pforme- 8
4.40 1642.0 1674.0 --- --- - ---  254.3
4.65 1620.8 1652.8 -—- - 5056.28  --- 275.5
4.90 1613.2 1645.3 --- -—- --- -~  283.0
5.15 1602.3 1634.3 --- - -—- ---  285.0
5.40 1594.3 1626.8 --- --- --- ---  301.5
5.65 1588.7 1620C.7 - - 4920.40  ---  307.6
5.90 1582.3 1614.3 - —-- - ——-  314.0

*: estimé




TABLEAU II (continu)

. Temps Pression a8 Pression au  dp/dt Y = dp/dt Qq QqBq
~ d'écoulement 4961 pi. point milieu Qg Bg
i d'intervalle
évaluée
{5346"')
{Heures) (psig) (psia) {si/hre)  (psi/hra/Mpc/ir) {Mpci) (Mpei®
6.15 1575.7 1607.7 --- - — ———
6.40 1568.3 1600.3 --- --- - -
6.65 1562.72 1594.2 - -— --- -
€.90 .1557.8 1589.6 - -— - —
7.15 1551.7 1583.7 - -—- - .--
7.40 1546.0 1578.:7 - -— - -
7.65 1540.2 1572.2 --- -—- 4778.55 -
7.90 1535.3 1567.3 21.39 0.57 4728.36% 37.80
8.15 1532.8 1564.8 20.59 0.54 - 37.80
8.65 1524.4 1556.4 19.78 0.52 4728.36  37.80
9.15 1515.65 1547.8 18.98 0.51 -—- 37.24
9.65 1500.1 1541.1 18.17 0.49 4657.33  37.24
10.15 1501.6 1533.6 17.37 0.49 --— 36.89
11.15 1488.0 1520.0 16.8 0.45 4614.47  36.8¢
12.15 1472.5 1504.5 15.76 0.42 4€52.78  37.20
13.15 1460.5 1492.5 14.95 0.41 4516.48 36.11
14.15 1447.2 1479.2 14.15 _ 0.40 4461.44  35.67
15.15 1437.1 1469.1 10.82 0.31 4417.96 35.32
16.15 1428.1 1460.1 6.65 0.19 4375.51 34.98
8.15 . 1422.3 1454.3 3.21 0.09 4271.85 34.15
20.15 1417.7 144S.7 2.57 0.08 4225.32  33.78
22.15 14141 1446.1 2.54 0.077 4147.25 33.16.
P 24.15 1409.9 1441.9 2.51 0.077 4076.90 32.59
f%f iquides 26.15 1399.1 14311 ¢.48 0.077 4017.10  32.%
i 28.15 1401.9 1433.9 2.44 0.073 £184.33 33.45
32.15 1389.9 1421.9 2.41 0.075 4029.08  32.2}
26.15 1380.1 1412.1 2.38 0.675 3986.87 31.88
40.15 1371.4 14G3.4 2.35 0.073 4016.61 32.11
44.15 1364.8 1396.8 2.22 0.070 3974.46 31.78
48.15 1357.8 1389.8 2.09 0.066 3985.04 31.86
52.15 1320.8 1252.8 1.96 0.061 4013.59  32.0¢
50.1% 1339.6 1377 .€ 1.83 0.057 3999.54  31.68




Temps
d'écoulement

(Heures)

£8.15
76.15
80.20

TABLEAU II (continu)

Pression 3

_ Pression au dp/dt Y = dp/dt

4961 p1. point milieu Qg Bq

¢'intervalle
évaluée
(5346")

(psig) (psia, (poi/hre) (psi/hre/Mpc/ir)
1324.4 1256.4 1.70 0.055
1315.4 1347.4 1.57 0.050
1315.1(?) 1347.1 1.57(7) 0.05

(Mpcj)
3897.57
3939.44
3922.11

(Mpcj)

31.16
31.50
31.36




TABLEAU 111

SAINT-FLAVIEN #3 - REMONTZE DE PRESSION

Temps de Pression 3 Pression au t= 380.2 hres Pws-Pwf Pw52 - ow2 4
fermeture 4961 pi. point milieu t + st "Ramey" "Ramey" v
5346 pi. at . 2 R

(Heures) (psig) (psia) sia sia
0.00 1315.° 1347.1 --- - 1'814,678.

0.25 . 1428.4 1460.4 321.8 113.3 318,090. R
0.50 1450.1 1482.1 161.4 135.0 381,942, i
0.75 1474.5 1506.6 107.9 159.5 455,165, §
1.00 1496.0 1528.0 81.2 180.9 " 520,106, X
1.25 1511.4 1543.4 65.2 196.3 567,405,

1.50 1525.3 1557.3 54.5 210.2 610,505.

1.75 1536.7 1568.7 46.8 221.6 646,141, 3
2.00 1547.6 1579.6 41.1 232.5 680,458, 1
2.25 1556.6 1588.6 36.6 241.5 708,972, :
2.50 1564.3 1596.3 33.1 249.2 733,495, i
2.75 1564.3 1596.3 30.2 249.2 733,495, ]
3.00 1578.8 1610.8 27.7 263.7 779,998. :
3.25 1586.0 1618.0 25.7 270.9 803,246,

2.50 1591.5 1623.5 23.9 276.4 821,074.

3.75 1597.5 1629.5 22.4 282.4 840,592. .

4.00 1604.3 1636.3 21.1 289. 2 862,799.

4.50 . 1613.9 1645.9 18.8 298.8 894,308.

5.00 1623.0 1655.0 17.0 307.9 924,347,

5.50 1631.3 1663.3 14.6 316.2 951,888.- f
6.00 1637.9 1669.9 14.4 322.8 973,888. o
7.00 1650.2 1682.2 12.5 335.1 1,015,118. -
8.00 1665.0 1697.0 11.0 349.9 1,065,131, .
9.00 1675.9 1707.9 9.9 360.8 1,102,244, ;
10.00 1684.9 1716.9 9.0 369.8 1,133,067.
11.00 1694.6 1726.6 8.3 379.5 1,166,469.




TABLEAU II1 (continu)

Temps de Pression a Pression au t = 80.2 hres Pws =Pt Pw52 - Puf
fermeture 4961 pi. point milieu 1 & at "Ramey" "Ramey"
(Heures) (psia) (psia) . (psia) (psia”)

12.0 1701. 1733. 386.
14. 1715. 1747. 400.
16. 1727. 1759. 412.
18. 1738. 1770. 423.
20.0 1747 . 1775. 432.
2.0 1755. 1787. 440.

9 1,191,730,
9
5
2
5
9
24. 1762.8 1794. 447,
1
7
9
6
5
5
0

1,240,476.
1,281,162.
1.318,930.
1,351,942,

' 1,381,908.
1,406,629,
1,854,547,
1,489,355.
1,522,385.
1,551,079,
1,573,130,
1,594,884,
1,630,058, .
1,658,599,
1,682,222,
1,689,331.

O W U1 Y O W
N 0~

e s

Ty O O O N~

o

28. 1776. 1808. 461.
32. 1785. 1817. 470.
36. 1794. 1826. 479.
40. 1802. 1834, 487.
44. 1808. 1840.
48. 1814. 1846.
56. 182¢.. 1856.
64. 1831.7 1863.
72. 1838.0 1870.
75. 1839.9 1871.

~!

N W W W WD, 0'\_
. . . " . . . N .
N W W

P S o = S . A

0
0
0
0
0
0
Y
0
0
0

W O N O oo Oy W
N NN NN
o, 2

(4]
0N
B




TABLEAU 1V

ESTIME DE LA CAPACITE DE PRODUCTION DE
SAINT-FLAVIEN #3

(rf2 - ps?) - 1928.3° - 1387.1% . 1,903,662 psia’

Ares

294.5 acres; re 2020.8 pi.

1]
1

toian . 80 PG Ct ol - 40 x .08 x .015 x .00043 x 2020.8°
Kg 0.77
tstab = 109.46 jours
Cotat - .703 Kah = 703 X 55,56
® a9T7z In (.472 re/rw) .015 x 558 x .84 x In (.472 x 2020.8)
73
. - 0.667
EQUATION DE LA CAPACITE DE PRODUCTION:
Qg = 0.667 (rus® - pwf?)'
(1) (2) (3) (4) (5) (6) (7)
Année Qg Cun. PWS/Z PHS Pus? - Pwfl Puf
MMPCJ MMPCJ psia psia psia
1979 0.34 126.4  2248.8& 1910 509,745 1772
1980  0.69 380.1 2155.7 1830 1,034,483 1521
1981 0.74 647.4  2057.5 1750 1,109,845 1398
1982 0.77 929.0  1954.1 1670 1,154,423 1278
1983 0.78 1215.0  1849.1 1580 1,169,415 1152
19584 0.78 1501.0  1744.0 1500 1,169,415 1040
1935 0.78 1787.0  1639.0 1410 1,169,415 905
1986  0.75 2073.1 1533.9 1330 1,169,415 774
1937 0.78 2359. 1 1428.9 1250 1,169,415 627
1988 0.78 2645. 1 1323.9 1170 1,169.415 446

* Ces taux repy! gent 70% du taux de production possible indiqué dans le mémo de o
M. Mario Sanchez ¢ MX. André Marier et Jacques Plante en date du 23 juin 77 (Apperdice IV}, d
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TABLEAU V

ESTIME DE LA CAPACITE DE PRODUCTION POUR
SAINT-FLAVIEN #1

EQUATION DE LA CAPACITE DE PRODUCTION:

Qg = 0.55 (Pws® - Puf2)’
(1) (2) (3) (4) (5) (6) (7)
Année - Qg* Cum. Pws/Z Pws Pws2 - waz Pwf
(MMPCJ) {MMPC) - psia psia psia
1979 0.15 54.1 2227 1880 272727
1980 0.30 162.9 2146 1820 545455 1663
1981 0.31 277.4 2060 1750 563636 1581
1982 0.33 398.1 1970 1690 600600 1502
1983 0.34 520.7 1873 1600 £18182 1383
1934 0.34 643.3 1787 1530 618182 13313
1985 C.34 765.9 1696 1470 618182 1242
1986 0.34 888.4 1604 1390 518182 1146
- 1987 0.34 1011.0 1513 1320 618182 1060
1938 0.34 1133.6 1427 1260 618122 986

* (Ces taux représentent 30% du taux de production possible indiqué dans le mémo
de Monsieur Mario Sanchez 3 Messieurs André Marier et Jacques Plante en date
du 23 juin 1977 (Appendice IV).
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TABLEAU VI
RELEVES DE PRESSION AVANT FRACTURATION A L'ACIDE
(20 et 21 avril 1976)
Intervalle brute : 5624 - 82
TERE REMONTEE DE PRESSION _"
DUREE DE LA PRESSION PRESSION t = 10 hres 2

REMONTEE DE @ 5600 pi. B 5346 pi. t + at .
PRESSION , st
(Heures ) (psig) (psia) R

0 - -- -~

0.25 1879.6 1682.8 41.0

0.50 1882.5 1885.7 21.0

0.75 1885.5 1888.7 14.33

1.00 18838.1 1891.3 11.0

~ 1.50 1891.1 1894.3 7.67

2.00 1893.9 1897.1 6.00

3.00 1897.3 1900.5 4.33

4.00 1901.4 1904.6 3.50

5.00 1903.1 1906.3 3.00

£.00 1904.6 1907.8 2.67

7.00 1906.0 1909.2 2.43

7.50 1906.4 1609.6 2.33

DRAWDOWN DATA

0 1906. 4 1882.8

0.25 538.5 541.7

0.50 355. 8 359.0

0.75 299.5 302.7

, 1.00 277.0 380.2
o 1.25 263.2 266.4 :
1.50 253.6 255.8 i
1.75 243.3 251.5 :




TABLEAU VI (Continu)

DRANDBOWN DATA

2.00 244.5 247.7
2.25 241.5 244.7
2.50 239.5 242.7
2.75 238.0 241.2
3.00 235.8 239.0
3.25 234.3 237.5
3.50 232.8 236.0
3.75 231.1 234.3
4.00 229.2 232.4
4.50 228.7 231.9
5.C0 227.5 230.7
2e REMONTEE DE PRESSION
DUREE DE LA PRESSION PRESSION
REMONTEE DE @ 5600 pi. ; @ 5346 pi. . t = 5 hres  "RAMCY"
PRESSION ttat
(Leures) (psig) sia at Pus-Puf

0.00 227.5 230.7 - —--
0.25 918.6 921.8 21.0 691.1
G.50 1244.2 : Tes7.4 11.0 1016.7
0.75 1412.0 1415.2 7.67 1184.5
1.00 1513.4 1516.6 6.00 1285.9
1.25 1593.9 1597.1 5.00 1366.4
1.50 1656.2 _ 1659.4 4.33 1428.7
1.75 1705.4 1708.6 3.86 1477.9
2.00 1742.7 1745.9 3.50 1515.2
2.25 1772.5 1775.7 3.22 1545.0
2.50 1795.6 1798.8 3.00 1568.1
2.75 1813.6 1816.8 2.32 1586.1
3.00 1827.1 1830.3 2.67 1599.6
.25 1836.7 1839.9 2.54 1609.2
3.50 1844.2 1847.4 2.43 1616.7
3.75 1851.6 1854.8 2.33 1624.1
4.00 1856.3 185%.5 2.25 1628.8
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TABLEAU VI (Continu)

2e REMONTEE DE PRESSION

DUREZ DE LA PRESSION PRESSION t = 5 hres Pws - Pwf
REMONTEE DE @ 5600 pi. @ £33%6 pi. ot + at "RAMEY"
PRESSION at
(Heures) (psig) psia
4.50 1864.0 1867.2 2.1 1636.5
5.00 1867.8 1873.0 2.00 . 1642.3
5.50 1873.6 1876.4 1.91 1645.7
6.00 1877.2 1880.4 1.83 1649.7
7.00 1881.8 1885.0 1.7 1654.3
8.00 1885.1 1888.3 1.63 1657.6
9.00 1890.2 1893.4 1.56 1662.7
10.00 1892.4 1895.6 1.50 1664.9
12.00 1893.9 1897.1 1.42 1666.4
i2.75 1895.6 1898.8 1.39 1668.1
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. . , l\ppendix 1
Ois uameszamg Co. Lip.

SUBSURFACE PRESSURE MEASUREMENTS
1. BASIC DATA P.ge of

l Companyv_,,,___S_Q_QUI_E____,_ e \ell Nome . ___:gt_?:,__.plavien #3

{ Acdeess .. _ . 3340_de T.a Par ade, Ste. Foy Location (LSO . __..
'Ficld and Poot SLC. Flavicn e

— Siatus: Ot __Gas _‘-_)_{:_,_,_ Other: Specily___
Type of Test . .,S.té"_gi"_:__cf?.Qj.gl‘.t

Date of Tast _June 22, 1977
Pert./Open llole Interval {KB) ft. Producing Through: ______ _Tubing_____________ _Casing
Etevation (CFY. ____ iKWY _ it Lig.Point of Producing Intervsl {(CF) L. _ft.
Poai Dotum . . e U (Subsed) Darum Depth of Welt (From ©FY Lo e
Elrnznt Szrial No. ._____?-_”9_—_3_,, —— Range _,__0_‘_31999__ psig Ciock Ranze .____3“_._ Hours ::.511_9.995!23 pd 1LH. 4'?'_2.2.1_?-
Calibration Fquation ... 1526.2 -7.1 L May 6_,__19_7_1, .

e e Dzte of Laizst Ce'hration.

2. STATIC TEST Top

Tubing/Cusing Prossure . ____ GAUGE _ __ __DWG 167]-:;3':9 Shuttn Tome .

______ e o e e e e e e et e e . wueme VIS

Run Ozpth (From CFY ____ _579.5___ JRSUTIUNSUUEIRIURR | On Rotton 'O Bioitom l]é.g_," N 7:5*9_4. S
Tempzrature At Run Depth _ 100 — — °F

Gradient At Run Depth____ __:,9_97 psi/ft. Pressure Az hid-Point 0f Perforations psig
L_F’mssurc-‘: At Run Dapth 19_86 -9 psig Datum D2apih Pressure

__._°F Surface Timpziature

psig

3. CHART READINGS AN CALCULATIONS

Depth Bel Dafiaction Correction Corrected M.M.P. Peess
"Er‘ Ff ow ACC Hours . Time e | S Pressure or

Date ftache
in/taches psig psin Gradient

June22 1 _Surface | b 1101 -2306____ | 1.1041 | __=6.4__|_ 16371.4
Adoaooo_ | Jario-2ras b oaa3so | 1718.7 047
bt 2000 . 1121 - 1126 __1.1650 1764.5 . 046
‘ 13000 3130 - 31135} 3.1953 -6.5_| 1810.7 . C46
Jd.4000 V1137 - 1142 1.2247 -6.2 1855.8 2045
14704 A 1144 - 1149 | 1.2463 | __ =6.0 _| 1889.0 043
@ . o2 | 1152 - 1157 11,2477 1 18911 | __.045
. 1.5795 1159 - o 1.3099 1 __-5.2 | 1986.9 | _.Q97
1 32 da3n9e ) 1 1986.9_ -
T R . 31229 L 2.3099 4 1 1986.9._
R N o 1244 _ bV _1.3697 4 __1..1986.46 |

SN SO S 1259 L 3095 --1..1986.3

I AN B
R R N IR S

netanks . Tight _spot in tubing. .« 5423cf.

Gupenary (ovngieny Ot is . Test By AL Maclvor | Conpunt o So o Fendero., Checked 8y oL 00 L

coeivetion Boar 4, 003 .61 Aveoue SW., Calgary, Alberty with:

S i ONSG T The ong nebof this coparnt shaoli Do Gl cath the O e 2t Qo d
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~ - - - o (8 Apnendix ool
Cs anirmama Col b bi

) SUBSURIACE PRESSURE MEASUREMENTS
1. BASIC DATA

RV,

Company . __ _SOQU_T?____,

Page _ ___of

Vel Name _._Ste. Ylavien {3

Address .._ ...3340_de _La_Parade __Stea. Foyv Location {LSDY . . e
{ Field and Poot Ste._Flaviea____ Cestus: Ol ..__.Gas____X____ Other: Specily.__ .

Type of Test . _Flow Test . Date of Test ___June 22, 1977

Perf./Cpen Hole Interval (KB) ft. Producing Throuch:

—— Tubing -__Casing
Elevation (CF) (KB) __ ... .__f Lid-Point of P.cducing Intercal {CF)

Pool Datum _ o et [Subsea) Detun Depsh o Wei (From CFY L e .t
Elernent Scrial No.___ 26923 _ Range__ 0-3600 __ psig Cock Runzz LO0_ _Hou (11638 s D13 1H.=27212
Calibration Equation ___ _ . 1526.2 _=7.1 .. ____ Date of Latest Catibiation L _ __..,.Ma)'_.() ,A.,l9.7_7_, -

2. STATIC TEST Top

PR | 3

Tubing/Casitig Pressure ______ GAUGE ______DWG_1621psig Skut-in Tume .. —_hrs.

Run Depth (From CFY_ ___496Y . . ___fL On Batton/Of Bartom __1.952 7_-..___06.“58_::_ /29 _
femipersture At RunDepth . .98 _ _ ___ _  _ __ ___ ___°F Surface T
Gradient At Run Depth

DR e . ..-_..‘F

- psi/ft. Pressure At Nid-Point of Parforations psig
Pressure At Run Depth ____ . psig Datum Depth Pressure . psig

3. CHART READINGS AND CALCULATIONS

e Co:eection Corsrected M.M.P. Press
Y TP
?‘;'e‘:"on P*PC Pressure or
nlinchas . . R
Psig psig Granlient
3522 ... 0On Pottem - Not Legible
1.2509 ~5.9 | 1896.1

Dzpth Below

Date CF Fr. ACC Hours ) Tirne

June?2 | 4961 -}

.
i

o
oS

=00

1 00 - 1.2510 | | 1896.3
e b2AeS0 ) 202510 ]..1896.3
S DR ~2.00 0 4202510 . (1896.3
2.50 1.2510 | 1 °1896.3 :

@
|
|
|
l
!
|
\).
]
55
N
1
i
|
|
|

] o .).x.2s10 4 1. 1896.3
oy hasi2 - | 0pwned to Flow |
o | 0.00_ | 1. _ 1.1.2510 _ o .-.]..1896.3
b 0.25 s o4 1.,2050 1 =6.4 1825.6
| 3 0.50 e 21.1821 ~6.5 .1.1790.5
0.5 ad] S P N <Y A . 1766.1 .
. _.b..1.Q0 s - baaas3z ol 1746.4 )
i 2 iy A 3e83 4 1. 1732.8
A

I I T I 1.1330 | =6.6__{ 1715.5

I I _1.75 Vi . | _1.1240 1 . ;

- . 2.00 Al v o 1.1151 1688.2
W L 2.25 lsetio o Co4_2.0094 1 . 1..3679.5

2.50 e 1.1021 1668.3
2.75 L.l i 1.0945 1 1656.7
I 3.00 "y i i 1.0889 1648.2

. _3.25 e 1.0834 -6.7 1639.7 B
. . 3.50 A 1.0783 4 1 1631.9_
—_ ~.3.75 R : 10733 1624.3 .
R S 4,00 | =i 1.0760 . 11619.2 )
. ,_M_lh.osﬂ_mzzls 1.069Q_ 1617.17 -
1. — 2215 Shut_TIn}_ -
. — 0..00 1.0690 1617.7
AN | 2225 1.1340 ). -6.6__) _ 1686.5
I . 2225 Opened_Ta_Flow -
(SR SRR SV o o M A leaaasedo L 1686.5 -
@_M;_,,,_, 025 e L LOREG Y 26,71 2642.0 |
050 S 1.0710 =67 1620.8 .
REMARTS . __ .. ..Dead.Weight = 1605 _Juna 29,77 . . .. ol S . o

S vey Cnsngaany Or'ik, L Test By ,‘.\- ‘f"n.‘_l»(‘]\/()l_- - Coumpated o, }.':'.'ld‘fr_ Lo Creowed By o

0T 0NS The ongeond of thes cepart shalt be Bl voth the Ou1 so4 Gae Coo e ztoon Boeed, 603 Gth Avenue S W, Calaary, Ataerta vwaith-
tn tharty days of complencen of the suraey
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Turm?/ - {TQ_,GI

'luﬁr*?j

- ... Soquip__

SUBSURFACF PRESSURE WMEASUREMENTS

CHART RBREADINGS ANI:D

o _Loucation____Ste.,

Flavicn #3

Page

Appendis

ctd)
0l_26923

CALCULATIONS

Doepth Below
CF fu.

ACC llours

1
i
i
i

Eofizetion
In)inches

Correction
[N &
i

INIO I~

S nioaion

]
1

|

NN et e [ ' O

R
I}
)
i
1
'

o i~

i

O
|

]
i
|
i
b

1. 0J89
1 0340

. l0.75_ _1.0661 | T -6.7 |

Corrected l

Pressure

psig

MSA.P. Press.

Jatum Press.

e

or

Psig

1613.3

1602,

| 1594.8 |
1.1.588.7

3

158/
~L575.

_1.0327

6.8

_1568.

i 1562,

wwim;m
e e g6 e
R e im0

10297 1.

1. ])57

3
1
3
2
6
7
o
2
3

—11.00

9508

5
A 0 | _1.0258 551
I S .25 1.0221 ]_.546
S S ___3*50 1.0183 _{_1540.
do 3.75 1.015) 1535.
- 4,00 _ 1.0134 ) 1532.8
I A 4.50 1.0078 _1524.4
e} 5.00_ _1.0023_ 1515.8
45,50 .9979 1509.1
I 6.00 . —»9930 ) ________}..3501.6 % ]
100 2 L9841 1 1488.0
. 8.00. | c-x 9740 ~-6.9. 1472.5
Ao 19,00 L9660 ] 1460.5
] .30.00__{ 9574 1 1447.2

1431

3

212,00
~14.00.._.

~A8.0n.

22,00

4..24,00__}.
1..28.00 .
. .‘.32..00,_.. }
L.36.00
A0.00_ ) s
44,00
1 48,00 )ik
.56.00__.1_0625_ __

_64.00 _
_“72 .00__
_._16.05

20

L9 !r,f:)___1

.216.00 |
A L9357 ]
deea9330
54 -.-— 89250
9277 1.
Lo 29199}
S e e 29135

e . 9078

-20.00-]-. .
S'l umr ing.-

48923
-.8870 ¢

. .938]1 |

9411

o 1428,0
d..1422.3
AR J X/ Y AN 4

ey 2 141401
1409.9

~.9035.

___.8170_

1399

.a

1401.

9

...3.389.

9

1380.

1

137)..

4

L e d1364.8
oo suset

1357.

8

1 3350.8

1339.

1324,

.8711

8/09

Shut_1In

oy osgo |
__.:L UJ ‘U.

9451

1,023

b e e

—.-8709 }
o 1l
—a 9593
) .._.9753 ]
29893
99940
21,0085 SN &
1.0160 ...

1315.

1315,

P EEY

1315.

i} 1496.0
SR i % & S

_.1428.

-6.7 |

1 1450.

8 _|_ 1474,

e

_1525.
1536.

11547,
_1556..
_1564.

3.
6.

S




Appendix |
SUBSURFACE PRLSSURLE i ACUREMENTS (Ctd)

Company ______Soquip_____

: @ . (SR l”lcwm1
Depth Below . CDetteon Courection Can - ted . v
Date - ACC Honurs Tim Jesuion > 4 . o
Ci Ft. ‘me 1n/inches ! ;s.f;c p"()';;"c Daturn Press.
5

] R _psig
June?22| 4961 | 2.75 | .. 1.0400 -6.7 1564,
el e300 1. 1.0435

Locetion___Ste. Flavien #3 o Page__3_ 0126923

CHART READINGS AND CALCULATIONS

.-1578.8

——— m—— + - ——— et e - o

25 . —~1.0482 - _1586.0

. 3.50 . 41,0518 . A591.5
o 375 . o} 1.0559 1597.7
{...4.00__1 _ S .. X.0602 1604.3
4 450 . 11,0665 ) {__1613.9
500 e }.22.0725 4..31623.0
| .5.50_{ ) — 1.0779 | __1631.3 |
6.00__ 1.0822 1637.9
7..00 . 1..0903 1650.2
8.00 . 1..1000 _1665.0
9..00 1.,1071 1625.9
~10.00 311320 1684.9
~11.00 1.1093 ) 1694.6__
~12.00 1.12484 ~1701.8
4,00 ) _ 1.3333_] 2. A715.9 ]
-1 .16.00. .} . 4 3.1409 - 1727.5_
__, _.1_18.00 | 1.1479 e} 1738.2
I B N TV T ansao T T TS
}..22.00__} i 41,1595 | I
June 27t 24.00 | e . 1640 1762.8
- _.28.00_ | . . 22201727 e 37763
-32.00__{ i 4021790 1785.7
1.-36.00__{ _. R -6.5_1 _1794.9

LHERL00 U I ) .1802.6

I P Y eV aas3gt 118085 |
,,sIllﬂQZS [ _,_.__{’,8._-.0_0.,_,_ ,_,._l:_l__91§~_ e . 1814‘5

56. 00 _1.2060 | =6.4_ | 1824.0

.. 64.00 1 1.2090 | 31831.7

June29| . _1.2131.1 __-6.3_| 1838.0

1.2143 1839.9

1 Pulled Recorders |
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SUBSURFACE PRESSURE MEASUREMENTS

<. BASIC DATA

Page Y _ of 33193

—_hppoentt oy

Company. SOQUIP Well Name _. ST. FLAVIEN {#3
Address 3340 De La Parade, Ste. Foy Location {L.SD)
Fieldand Pool_St. Flavien Status: Oil Gas X ____Other: Specify ___
Typa of Test___F.low I Date of Test April 20, 1976
Perf./Open Hole Intarval (KB) 5624 - 5636 ft. Producing Through: 2 7/8 Tubing ___Casing
Elevation (CF) {KB) 1. Mid-Point of Producing Interval (CF) ft.
Pool Datum ft. {Subsea) Datum Depih of Well (From CF) ft.
Etement Serial No.__ 33193 Range__0-3000 sig Clock Rangz__48 Mours#_26637 s& 00O LH. £ 33711
Calibration Equation___1928.4 +5.9 Date of Latest Calibration March 30, 1976
2. STATICTEST TOP
Tubing/Casing Pressure GAUGE DWG psig Shut-In Time ______..Q_23_Q_.ADIJJ._20.,__J_9_2_6___,___ hrs.
Run Depth {From CF) 5600 et OnBmumVOﬁBoumnQ53Q*Q_ZQLQZQQ_A_Zl_Zﬁ_____
Temperature At Run Depth © Surface Temperature OS¢
Gradient At Rurn Depth psi/ft. Pressure At Mid-Point Of Perforations psig
Pressure At Run Depth psig Datum Dzpth Pressure psig
3. CHART READINGS AND CALCULATIONS
A‘ : Date . Dezt: ’gelow ACC Hours Time Ianef tection c:rfc;’ign Cifrfe";:::: M.Mfr. Press.
. Jinches ot ! .
. psig psig Gradient
Apr. 20 5600 0.00 0530 - On Bottom |- Not legible
0.25 1.2234 +3.9 1879.6
.50 1,2253 " 1882.5
0.75 1.2272 1885.5
1,00 1.2289 1888.1
1.5 1.2309 1891.1
2.00 1.2328 +5.8 1893.9
i .3.00_ ¢ 1,2350 " 1897.3
4.00 1.2377 1901 .4
5.00 1.2388 1603.1
6.00 11,2398 1904 .6
B 7.00 _ 1.2407 1906.0
o 7.50 1.2410 — 19064
1300 ~ Opened to [Flow
0.00 1.2410 1906.4
0.25 . 2480 +0.7 538.5
0.50 — 2300 1| 1.6 355.8
0.75 1836 | -2.3 —299,5
1.00 .1790 ~-2.5 277.0
1.25 1701 2.1 263.2
1.50 .1639 -2.t 253.6
1.75 .1605 -2.9 248.3
= 2.00 .1580 " 244.5
2.25 .1561 -3.0 241.5
2.50 1548 o 239.5
2.75 .1538 238.0
3.00 . 1524 235.8
3.25 L1514 234.3
3.50 .1505 232.8
3.75 L1494 =3.1 231.1
4.00 .1481 " 229.2
4.50 L1478 228.7
5.00 .1470 227.5
REMARYKS -
Survey Company Otis Test By L. Bristiio Computad 8By __ S. Fendexr  Checked By

tNSTRUCTIONS: The original of this report shall be fited with the Oil and Gas Consarvation Board, 603-6th Avenua SW,, Calgary, Alberta within
thirty days of completion of the survey.
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Appercdix 11-

(id. ..
SUBSURFACE PRESSURE MEAS'JREMENTS
Company SOQUIP _ Location _ST. FLAVIEN # Page 2  of 33193
CHART READINGS AND CALCULATIONS
. P.M.P. Press.
Date Depé!; ?:{ow ACC Hours Time ?:;"?;:‘2 C()Pr;i:’t('lon CF?:;;CJA?: Datucr: Press.
psig psig psig
Anr . 20 5600 1800 -~ _Shut In
0.00 L1470 ~-3.1 227.5
0.25 9950 +3.3 918,68
Q.50 8070 +4.9 1244.2.
Q.75 L9169 +4 .7 1412.0
1.00 L9833 +4.6 1813 .4
1.25 1.0360Q " 1593.9
1..50 1.0768 +4.5 1656.2
1.75 1.1090 . " 17Q5.4
2,00 1,1335 t4.4 1742.7
2,25 1,193¢0 b 17272.5
2.50 1.1681 1795.6
2.75 1,1799 +4.3 1813.6
3,00 1,1888. +4,2 1827.1
3,25 . 1.1951 ' 1836.7
3.50 1.2001 +4.1 1844 .2
3.25 1.2Q49 " 1851.6
4.9040 1.2080 18563
4,370 1.2131 +4 .0 18640
5.00 1.2169 " 1869.8
5.50 1.2194 1873.6
- 6.00 1.1.2218 +3.9 1877.2
 Apr. 21 7.00 0100 21.2248 " 1881.8
_|..8.00 L L2270 1885.1
9.0Q0 1.2290 1888.2
10.00 1..2303 1890.2
. 11.00 1.2318 +3.8 1892.4
12.00 1.2328 " d.18a3 0
12,75 | 0645 I IS X: 1 IO S ¥ 11 T T O
End_of Chart
0700 - Pulled XNaecavders




NANTIT 7T ‘ - :
.‘:)‘QQ{:‘A?/ l hppendix TL

Ctd. ..
RAPPORT JOURMALIER
DATE_avril 19/76 SUPERVISEUR 1y Sanchez -
PUITS_St-Flavien no. 3 OPERATIONS _Test zone (5624929-563690) ¥R
Diamétre de 1'orifice 3" Diametre du débitmetre 2"

Tupbsaige_ Temtpuebraagt: \"e Coffrage Sgggizjcgzr AP ?ggggigiaie WSCF Ba§?1 BaEr?iU]s |
Fluidi at surface atter perfogpating Swabbing
Pdllihg depth 2.400' .
PY11ihg depth 3,00%"
Pyllihg depth 4,009’
Kell Flowing ]
Well rleaning up b e
120 £2 - - - - 1,920
150 52 - - - - 2,350
160 52 - - - - 2,500
165 52 . - so 2,600 |
16 52 - - -1 - 2,620
171 52 - - - - 2,680
174 52 - - - - 2,710
176 52 - - - - 2,750
179 52 - - - - 2,780 '
180 52 - - - - 2,800




' Q\JQ 3

hppendix T1.

ctd. ..

RAPPORT JOURNALIER

DATE Avril 20/76 sypppyiscys 1. Sanchez
PUITS St-Filavien no. 3 OPERATIONS Testing zone - intervalle:
0BZaYY-0b 36T R,
Diamdtre de 1'orifice_ " Diemtre du debitmetre 2
reaps | Tbage | TOTBEraIre | corrrage | Pression | p | femerateur Jousce | Me | Ea
[ 10:45. 1613 Build-up } pressure
1616 Build-up | pressure ~ _
1617 . Build-up preséure
1617 Bui]d—up pressure
16138 Build-u; § pressure s
i Open well} to flow
1:16_| 1618 48 0 - - - b3,000
1:31_{ 300 52 0 - - - 4,380
1:46 185 52 0 - - 2,870
2:00 { 147 52 0 . : - 2,350
2:15 | 127 52 0 - - - 2,050
2:30 119 52 0 - - - 1,920
2:45 112 52 to - - - 1,810
3:00 108 52 0 - - 1,770
3:30 104 52 0 - - - 1,710
3:45 102 52 0 - r—: - 1,700 ‘

o @ues:




e : ADpendix 11

| Ctd...
RAPPORT JOURMALIER
DATE  Avril 20/76 SUPERVISEUR M. Sanchez
PUITS St-Flavien no. 3 OPERATIONS Testing zone - Intervalle: 562400
563600 KB
Diamdtre de 1'orifice 2" Diamatre du débitmdtre 2"

Tubage | Température . Pression Séparateur . Np Fau
psi tubage Coffrage Séparateur AP Température QMSCE Baril { Barils
101 52 0 - - - 1.680 Trace
100 52 0 - - - 1,660 Trace
100 . 52 0 - - - 1,660 Trace
99 52 0 - - - 1,650 Trace . |
99 52 0 - - - 1,650 i

L1645 After 14 hrs S.1. I - .

St ___Fermé_le_puits_pour remontfe de.pression._le.2l-avril 1976




C7is

Y‘_‘:chl\‘\""'—_\ \"\
[P ‘d-;d»—».»}-'..\.ai

EEEEEEEAGA O R S T

‘,

<o, Ctd. .

‘IA«.

4 I A
1. BASIC DATA SU[)\U"{l ACE PR ESSURE MEASURL ik ENTS Page_l__ Of:)LQ_{Z)_-'LQ___
Company_— \’O uip - 33 ’ :Q_de a Parade Vet feme T > .Ela'.\dfll]_i[!_J. S
ress v Ste. I‘O.Y ?E@Q@.C_G‘JK___.,___..__ Location (LS}
and Poo! _S;b_, Flavien Status: Oif Gas K& Other: Specify I
Type of Test___ Flov Test Date of Test Serterier 26, 1975
perf./Opan Hole Interval (KB} ft. Prodducing Throuzh: 2}: Tubiny Casing
Flewation {CF). (KB) I ft. Mid-Point of Produzing Interval (CF) ft.
Pool Datum i {Subsed) Datur Dzoth of Vel {From CF) f1.
Cirrnant Serigi No. OG’I'O Range___ CL_BG_CLD__ Psig Cloz% Rzng2 “Fh Hours f1, _~S.’:—'3 INEERSH *’?._']:):;LQ___
Calinration Equation__ "90 3 —-2,§__ RS, Datz of Latest C—!:bwuon____u,‘;:,p_’bﬂx;ﬂ)ﬁl_?ﬁlq'lli
2. STATIC TEST ROTTM
Tubing/Casing Pressure_______ GAUGE DWG psig Shus-ln Timz .‘}: _.__9_/)0 /r/c tirs.
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September 14, 1977

SOQUIP

3340 de la Perade
Ste~-Foy

Quebec GLX 2L7

Attention: Mr. Mario Sanchez
Dear Mario,

In reply to your letter of August 10, 1977, the production
performance prediction for wells St. Flavien Nos. 1 and 3 is
outlined in this letter. These production predictions are
base@ on the reservoir parameters shown in Table I. The
detailed petrophysical analysis for well St. Flavien No. 1
is shown in Table II, and that for well St. Flavien No. 3 is
shown in Tables III and 1V.

Well St. Flavien No. 1 has 27 feet net Dolomite B (interval
4810-4871 ft. K.B.), with an average porosity of 4.3 percent
and an estimated water saturation of 35 percent. Applied

over the areal extent of 0.83 sguare miles based on the gas-
pyrobitumen maps provided by SOQUIP, the above reservoir
parameters result in a gas-in-place of 2.519 Bcf. 1In addition
to the Dolomite B, well St. Flavien No. 3 encountered gas in
the Dolomite C as well. The Dolomite B in well St. Flavien 3
(interval 5015-5062 feet K.B.) has a net pay of 22 feet

with 8.3 percent porosity and 13 percent water saturation.
Similarly, Dolomite C (interval 5562-5688 feet K.B.) has a

net thickness of 39 feet with 7.2 percent porosity and 26
percent water saturation. Again, based on your gas-
pyrobitumen maps, an areal extent of (.55 square miles for

the Dolomite B and 0.37 square miles for the Dolcemite C
results in a gas-in-place of 3.516 and 3.085 Bcf, respectively.
The total gas-in-place for well St. Flavier No. 3, therefore,
is 6.601 Bcf. The gas-in-place for both the wells, based on
the volumetric calculations, is 9.120 BcE.

We note that due to poor wellbore conditions during logging,

low formation porosity (which results in poor net pay resolution
since the porosity cutoff is a net pay criteria), and the

lack of certainty in the areal extent, the above volumetric
gas—-in-place figures are only an estimate.
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The recent pressure measurement in well St. Flavien No. 1
(June, 1977) of 1913 psia is higher than the earlier extra-
polated initial pressurce of 1905 psia. This indicates that
some 13.5 MMcf of gas produced during the testing of this
well did not cause a measurable pressure drop. Similarly,
in well St. Flavien No. 3, the pressure buildup taken subse-
quent to the drawdown test during which 13.083 MMcf of gas
was withdrawn, shows no measurable pressure depletion.

These pressures, therefore, rule out the possibility of a
limited resexrvoir.

The production performance for well St. Flavien No. 1 uses a
formation permeability of 1.03 md. with a skin factor of
-4.3 (see Table 3, Progress Report No. 1, Feasibility Study
to Liquify Natural Gas Produced from St. Flavien Gas Field,
INTERCOMP letter to SOQUIP dated June 21, 1976). Similaxly,
the production performance of well St. Flavien No. 3, is
based on a formation permeability of 0.675 md with a skin
factor of -4 as determined in the recent flow test. The
production performance does not take into account the water
production probhlems encountered durnnq the flow test of well
St. Flavien No. 3.

The St. Flavien Nos. 1 and 3 wells were produced at 1 and 2
MMcf/D respectively, for the first two years during which
the wellhead pressure declined to 700 psia. This wellhead
pressure was then reduced to 100 psia in the next three
vears and held constant at 100 psia.

The predicted production performance is shown in Table V.
In 30 years of production, wells St. Flavien 1 and 3 will

produce 2.353 and 5.809 Bcf (raw) gas, respectively, for a
total of 8.162 Bcf. '

Mario, If you have any questions, please call.

Y®\ truly,

15%(\_j\\\'lffi/y\fl\lujxx

R. K. Agrawal, Enc.
Manager of Englneerlng

RKA/sgh
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TABLE

I

RESERVOIR PARAMETERS
ST. FLAVIEN FIEL

Formation

Interval, ft. K.B.

Area, acres

Net Thickness, ft.

Porosity, fraction

Water Saturation, fraction
Initial Reservoir Pressure, pails
Z~factor

Reservoir Temperiture, °p
Gas-in-Place, Mcf/Acre-ft.

, Bcf

St.

Flavien
No. 1

Dolomite B

481

0-4871

531

27

560

176

2.519

St.

Dolomite B

5015-5062

352

22

Flavien

No.

3

Dolomite C

556

-
i
Tid

25688

237

39

0.072

0.26

2000

0.83

560

334

3.085

e
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TABLE V

PRODUCTION FREDICTICH
ST. FLAVILY FIELD

St. Flavien No. 1 St. Flavien Mo. 3 Total
Wellhead
Rate Cumulative Rate Cunulative Rate Curulative Pressure

Year Mcf/D MMef Mcf/D Ml Mef/D MicE psia

1 1000 366 2000 745 3000 1111 1500-1000

2 1000 732 2000 1477 3000 2209 1000-700

3 818 1030 1483 2018 2301 3048 700

4 712 1290 1415 2525 2127 3825, 500

5 604 1511 1305 3011 1909 4522 300

6 494 1691 1144 3423 1638 5120 100

7 356 1821 929 3768 1285 55€£9 100

8 264 1917 766 4047 1030 5964 100

9 202 1991 640 4221 . 842 6272 100
10 159 2049 542 4479 . 701 6528 100
11 127 2095 463 4648 590 6743 106
12 104 2133 337 4793 501 6926 100
13 86 2165 343 4913 429 7C83 100
14 73 2191 293 5027 371 7218 100
15 62 2214 262 5123 324 7337 100
16 53 2233 231 5207 284 7440 100
17 46 2250 205 5282 25) 7532 100
18 40 2265 184 5342 224 7614 100
19 35 2277 . 165 5402 200 7686 100
20 31 2289 149 5484 180 7753 100
21 28 2299 13z 5513 163 7812 100
22 25 2308 123 5558 148 7866 100
23 22 2316 112 5593 134 7918 100
24 20 2323 103 5637 123 7960 . 100
25 18 2329 95 5671 113 8000 ico
26 16 2335 87 5703 303 3038 100
27 15 2340 81 5733 96 8073 100
28 13 2345 75 5760 a8 6103 . 160
29 12 2349 70 5785 82 8134 100
30 11 2353 65 5809 76 8162 100
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SOQUIP ET AL ST. FLAVIEN #3

SINGLE RATE DRAWDOWN TEST
JUNE 22 TO JUNE 26, 1977




OT1iS ENGINEERING CO. LTD.

PRESSURE CONTROL SERVICE EQUIPMENT
PRODUCTION TESTING
TELEPHONE 403 - 276-8541 - TLX 083-22642

Bl .

2308 - 32n0 AVENUE N.E,, CALGARY, ALBERTA T2E 6T4

T. R. (REC' TATE
DIVISION ¢ NAGER

August 8, 1977

Soquip

3340 De La Perade -
Ste. Foy, Quebec

Glx 2N7

Attention: Myx. Mario Sanchez

Dear Mario:

Re: Soguip et al St. Flavien #3

Enclosed please find our analysis of the single rate drawdown production

test conducted on the subject well from June 22 to June 26, 1977.
We trust this report is satisfactory. Should there be any questicns or

if you wish to discuss the findings of this report, please contact me at

your convenience.

Yours truly,

Ty 117
7/«56(/ L5

G. Wayne Olson, C.E.T.

GWO/3b

A HALLIBURTON COMIANY




TABLE OF CONTENTS

i LrEM PAGE
I A. DISCUSSTON
' 1. Test Procedure 1
2. Test Equipment 1 _
I 3. Gas Measurement and Production 1
4. Subsurface Pressure Drawdown Analysis 1-2
! 5. Subsurface Pressure Buildup Aualysis 2
6. Summary 3
]
§ B. FIGURES
i 1. 1Initial Deliverability at 100 PSIG Wellhead Pressure 4
2. Pressure Drawdown 5
P 3. Pressure Buildup ‘ 6
; C. TABLES
I 1. Production Summary 7-9
2. Gas Flow Rate Calculations - 10-12
3. Drawdown Analysis 13
I 4. DPressure Buildup Analysis 14-15
5. Xh and s from Buildup Analysis 16
E 6. Yth and s' from Drawdown Analysis 7
7. Kh and s' from Drawdown and Buildup Analysis 18
' 8. Deliverébility at 100 PSIG WellheAd Pressure 19
) 9. Stabilized Flcw Rate at 100 PSIG Wellhead Pressure 20
10. Wellbore Storage Time 21




#

TABLE OF CONTENTS (cont:inued)

ITEM PAGE

C. TABLES (continued)

11. Viscosity, Compressibility, Gas Deviation Factor at

Average Pressure 22

12. Extrapolation of Recorders' Pressure 23

13. Drainage Radius and Time to Stabilization 24

14. Effective Flow Time 25

15. Well Data 26
D. SUBSURFACE PRESSURE MEASUREMENTS - Otis Engineering Co. Ltd. 27--39
FIELD NOTES - Otis Engineexing Co. Ltd. _ 40~-42




DISCUSSION

A.




1. lest Procedure

Testing operations were commenced at 1812 hours of June 22, 1977 when
the well was opened to flow through a critical flow prover. The well
was shut in at 2215 hours to repair a leak in the flow line. The well
was reopened at 2225 hours. At 1400 hours of June 23 the well was
reported to be slugging liquid which continually extinguished the flare.
The vzlve arm spring on the alcohol pump broke at 0203 hours of June 26
and the well was shut in at 0230 hours after producing 13.083 MMSCF gas
and an indeterminant amount of licuid. Refer to Table #1 for a summary

of the testing operations.

2. Test Equipment

A two inch critical flow prover was tied in immediztely downstream of the
wellhead. fTubinghead pressure and upstream pressure of the critical flow
prover were wmeasured at regular ‘intervals daring the production test with

a 5000# deadweight gauge. A Texsteam alcohol injection pump was tied in to
the casiig annulus and alcohol was injected down rhe annulus during the

flow period.

3. Gas Measurement and Production

Gus flow was controlled & measured by a 3/8" orifice plate which was installed
in the critical flow prover and gas was flared to atmosphere. Gas flow rates
were calculated using gas properties obtained in sampling St. :.'lavien #3 on
August 29, 1975. For a period of flow from 1400 hours June 23 t» 0030 hours
of June 25 there was interference as the well was producing enough liquid

to extinguish the flare. Refer to Tab le #2 for a tabulation of ga: flow

rate calculations.

4. Subsurface Pressure Drawdown Analysis

Tandem 3000# subsurface pressure recorders were run downhole and set at
4978.1 ft. K.B. on June 21 at 2212 hours. A single rate drawdown analvsis
was made (Tabkle #3) and a 1log T vsé&Pz/Q plot wis constructed (Figure #2).




4. Subsurface Pressure Drawdown Analysis ( continued )

Well bore storage effects would be eliminated zfter a flowing time of

8 hours (Taible #10). From Figure #2 it can be seen that a straight line
extends from Tog T = 8 hours until Log T = 18 hours. At this point heavy
water production interferes with the slope of the plot until approximately
Log T = 55 hours. The change in slope cannot be attributed to a boundery
condition as this would have the effect of doubling the slope where as from
Figure #2 it can be seen that the slope of the plot has been halved. From
Log T = 60 hours to the end of the drawdown period there was no interference
due to water production and the slope of the line again becomes comparable
to that of Log T = 8 hours to Log T = 18 hours. Analysis of the Drawdown
data was based on the plot from Log T = 8 hours to Log T = 18 hours which
provides approximately half a log cycle in which to establish the slope of the
plot. Flow capacity and skin damage calculations (Table #£) showed the well
to have a permiability (k) of 0.8 md and a skin damage factor (s') of

-4.51.

5. Subsurface Pressure Buildup Analysis

Following the end of the drawdown period the well was shut in and the downhole
pressure dauges recorded the pressure buildup until the clocks expired at
0530 hours of June 29. The recorders were pulled and rerun with new charts
to record the subsurface pressurz buildup until the clocks expired on July

12 at 1141 hours. A Horner Buildup analysis was made (Table #4) and plotted
(Figure #3) using an Effective Flow Time of 80.02 hours (Table #14).
Extrapolation of the plot was based on the slope of the curve obtained prior
to rerunning the subsurface recorders. The extrapolated pressure (Pw) of
1942.9 psia is within accepted accuracy for 3000# Amerada RPG-3 gauges and
shows that there was no pressure depletion following the production of
13.083 MMSCF gas. From the buildup plot no boundary conditions are apparent.
The slope of the buildup plot showed the reservoir to have a permiability (k)
of 1.1 md, assuming the reservoir is homogenous, and a skin damage of -3.5,

refer to Table #5.




6. Summary

From the Horner pressure buildup plot (Figure #3) it can be seen that the
well returned to original pressure and no depletion is evident following
the production of 13.083 MMSCF gas. As a result no reserve calculations

could be made.

Water production interferred with the plotted results of the drawdown
analysis. Following the time needed for wellbore storage effects to disipate .
there was enough of a straight line trend (pseudo-radial) to estab lish a
slope for analysis. No boundary conditions are recognizable from either the
drawdown or the buildup analysis. As there is no reason to accept the Kh

and s' calculations for the buildup analysis over the drawdown analysis

the average of the two analyses were taken (Table #7) yielding a Kh = 41.2

md. ft. and if h=43 ft thepk = .96 md. Skin damage calculations (s')

averaged out to -4.0.

A deliverability plot (Figure #1) was constructed (Table #8) using average

Kh and s'. Initial deliverab ility was determined using the transient flow
equation and corrected to stabilized conditions based on an approximate time
to stabilization of 84 days. As mentioned on Table #8 the tested rates were
run in the range of 1100 psig wellhead and to calculate a well deliverability
at 100 psig wellhead required the assumption that turbulence and friction
losses would counterbalance the lighter flowing gas column allowing the use
of the same flowing gradient to establish the bottom hole flowing pressure.

It should be noted that 4, € and Z were based on tested pressures and temperatures.

Downhole pressure recorders were xun in Soquip St. Flavien #1 during the flow
test on Soquip St. Flavien #3 to record interference. As the bottom hole

pressure measurements indicate, there was no interference.
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PRODUCTION SUMMARY

TABLE _Y :
LL: SOQUIP et al ST. FLAVIEN #3
TIME INTERVAL GAS CONDENSATE WATER ;
e | e [t | et | wE | o | w- [ we | we |
6/22/77 1812 | | OPEN WELL TO TLOW
1900 | .80 |5.578 | .186 ;
2000 |1.00 |5.327 .222 ;
2100 [1.00 |5.153 .215
2130 | | FiaRE COLOR INDICATES LIQUIDS COMING TO SWRFACE
2215 |1.25 {5.032 .262 ]
2215 SHUT _IN WELL TO|REPAIR 1LEAK TN FLOW LINE
2225 OPEN WELL TO FLOW
2300 | .58 [5.028__ | .,122 |
- 2400 |1.00 {4.912 | .205 _ o
8| c/23/77
g|——————0100_.11.00_|4.836 202 1 ]
. .__0200_11.00 l4.779 ! .159 .
— 0300 |1.00 [4.716 .197
¢i00_1.00 |4.5657 .194
0500 |1.00 |4.61% _ 1,192 ]
0600 |1.00 ]4.563 | .19Q
0700 [1.00 |4.517 .188
0800 _{1.00 [4.463 .186
o 0900 |1.00 |4.420 .184 _
1600 [1.00_|4.377 ,182
1100 |1.00 }4.328 .180
1200 }1.00 |4.274 .178
1200_{1.00._14.249 177
- 1400 LIQUID COMING T¢ SURFACE AND EXTINGUISHING FLAME
1400 |1.00 |4.227 .176
1500 |1.00 |4.149 .173
. 1600 |1.00_{4.149 173
] 1700_[1.00 [4.132 172
1800 LIQUIDS FXTINGUISHING_ FIARE
1200 _{1.00 |4.079 .170
1900 ]1.00 14.C79 170
- 2000 11.00 14.019 | 167
2100 !1.00 |4.120 172
2200 [1.00 4.245 177

OECL - PT-12
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PRODUCTION SUMMARY
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SOQUIP et al ST. FLAVIEN #3

TABLE ___ L

TIME INTERVAL GAS CONDENSATE WATER
HRS. | vmcrp | mMGE | BBL o | Gemm war | oo | Eeam
6/23/77 2300 |1.c0 |4.220 .176
) 2400 LIQUIDS EXTINGUISHING FLARE
2400 |1.00 |s.184 .174
l6/24/77 bl
. 0109 [1.00 |4.098 71 -
| 0200 LIQUIDS EXTiNGUISHING FLARE
0200 {1.00 {4.045 | .1s°
030¢ LIQUIDS ]:XTINGU]{SHI'QG FILARE
__ 0300 [1.00 |4.042 .168
040C L LTouTnd JZZ'T;EC’.‘: SIHING FuAaRn
0400 _|1.00 !4 039 .168
0500 LIQUIDS EXTINGUISIING FLARE
o 0500_11.00 |3.971 165
0600 LIQUIDS EXTINGUISHING FLARE
v 060C_ i11.00_}3.974 .166
070 $1.00__{4.109 171
080(:_{1.00 |4.094 71
0830 LIQUIDS ¥XTINGUISHING FLARE
| 096h_|1.00 }4.005 .167
100 11.00 }4.018 .167
1100 |1.00 [3.935 .164
1200 |1.60 |3.898 .162
R 1300 [1.00 |3.888 .162
B 1470 [1.00_13.976 166
1500 {1.00 [4.083 .170
1¢00 {1.00 |3.997 .167
1700 LIQUIDS_EXTINGUISHING FLARE
I ~ 17:60_11.00 _|3.350 .160
o :300_11.00_}3.587 __ |.l66
 _ 1900.11.00 |3.930 166
k_ e _2000_11.00 }{3.906_._].163
2100 00_13.94' 165
S 7700' T.'[QHTDQA CXTINGULISHING FIARE
 220011.00|4.015 __|.167
2300 1L, TUUIDS EXTINGUESHING FLARE
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PRODUCTION SUMMARY

rn

TABLE __!
LL: SOQUIP et al ST. FLAVIEN #3
TIME INTERVAL GAS CONDENSATE WATER
. e | ik |t | e | we | o | e | we | v
5/24/77 2300 |1.00 | 3.979 |.166
2400 | 1.00 | 3.889 |.162
ml 6/25/77 - — —
I 0030 LIOUIDY EXTINGUISHING FLARE
0100 |1.00 | 4.026 |.162 | _
l 0200 | 1.00 | 3.949 |.165
0300 | 1.00 | 3.871 |.161
- 0400 | 1.00 | 3.577 |.166 ]
.! 0500 | 1.00 | 4.015 |.167
ﬂ,__ 06001 1.00 ! 4.00L |.l67
0700 11.00 | 3.895 [.162
E; } 0800 | 1.00 | 3.913 |.163
8 0900 | 1.00 | 3.913 [.163 L
* ‘ 1000 | 1.00 | 3.977 |.166
B 1100 | 1.00 | 3.945 |.164
| 1200_|1.00 | 3.938 |.164
_ 1300 | 1.00 | 3.942 |.164
1400 | 1.00 | 3.899 |.153
ll 1500 | 1.00 | 3.864 |.161
1600 | 1.00 | 3.888 |.162
r 1700 | 1.00 | 3.895 1.162
z 1800 | 1.00 | 3.891 |.162 ~
1900 | 1.00 | 3.881 |.162
I 2000 | 1.00.| 3.888 |.162
o 210011.00] 3.941 |.164
IL 2200 | 1.00 | 3.839 |.160
..-2300].1.00| 3.945_|.164 ]
l 2400 | 1.00 ] 3.956_1.165
_6/26/117 o
. QlOn ] 3.893 |.l62
020 TENCTEAM VALVE ARM_SPRING _BROKEN
0270 3.924 |.164
0230 _SHUT_IN_WELL -| CANNOT REPAIR SPRING = COMMENCE BUKIDUPRS
l TOTALS B0.13 13.083
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TABLE # ____ .. ERCB-75-3+

I‘

}' L NAME:
GRAVITY:

CRITICAL FLOW PROVER FLOW RATE CALCULATION

SOQUIP et al ST. FLAVIEN NN. 3

m

278 Pei 668.4 PSIA To . 345.5 °R
iASE CONDITIONS: 14.65 PSIA AND GO°F ORIFICE S1ZE 1%l 2 INCH
FORMULA: Q=CPFy FgFpy LJ 4 INcH
P .. ontee |, v, | compuss | rowe | G | deow | T | Fommee

Number (inches) | (PIPe) LA T i [ B e WSCFD
Ime 22/77 0.375 1 3.142 1.0189
1900 2.291 1.473 | 1.126 | 1531 1.0107 5,578 _
Q0U 2.205 1.476 | 1.118 | 1474 1.0098 5.327
8 | 2100 2.141 1.482 | 1.116__} 1431 1.0078 5.153
= %200 12,095 1.482 | 1,114 1400 1.0078 5,032
s 2300 2.093 1.476 | 1.114 {1399 1.0098 5,038
g 5400 2.048 | 1.482 | 1.112 1365 _ 1.0078 4,912
B | Sune 23/77 .
B 2100 2.018 1.479 | 1.11Cc [ 1349 1.4088 4,836
!200 1.994 1.47¢2 | 1.3120 11333 . }.c088 4,779
00 1.973 1.479 | 1.107 11319 1.0088 4,716
®0 ] 1.951 1.482 | 1.107 |1304 _17.0078 4,657
0500 _ - 1.933 1.482 | 1.107 11292 . 14i.0078 4,615
!_600 1.917 31.482 | 1.104 }1281 _ __li.,0078 4,563
0700 1.897 | 1.482 | 1.104 |1268 1.0078 4,517
300 1.884 1.488 | 1.101i__|1259 1.0058 4,463
ggoo 1.£69 1.483 | 1.029 1243 1.0058 <,420
000 1.851 1.488 | 1.099 !:237 1.0058 4,377
llOO 1.8390 1.488 | 1.099 [1223 1.0058 4,328
200 1.812 1.488 | 1.096 1211 1.0058 4,274
i_go,,o,_ 1.801 1.488 . 1.096_ 1204 1.0058 4,249
1400 1.794 1.491 | 1.096__ {1199 1.0048 4,227
500 1.764 1.491 | 1.094 {1179 1.0048 4,149
| 1600 1.764 1.491 | 1.094 [1179 1.0048 4,14¢
llg" 1.756 1.491 | 1.094 1174 1.0048 4.332
_.1800 1.734 1.491 | 1.094 {1159 1.0048 4,079
_1.735 | 1.493 |1.094 _|1160 1..0039 4,079
1.712 1.488 | 1,091 |1144 % .0058 4,019
1.740_ 1.482 1 1,028 11163 1.0078 4,120
1.789. 1.482 | 1.100 1196 1.0078 4,245
300 b |79 1.482 | 1.100  }33g89 1.0078 4,220
jﬁOO 1.767 1.482 | 1.098 |[11i81 1.0078 4,184

OFCtL -PT -14
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TABLE # ERCB-75-24

CRITICAL FLOW PROVER FLOW RATE CALCULATION

' L NAME: SOQUIP et al ST. FLAVIEN NO. 3 _
GRAVITY: .578 . 668.4 PSIA T 345.5 °R
ASE CONDITIONS: 14.65 PSIA AND 60°F ORIFICE SIZE (X1 2 INCH
FORMULA: Q=CP Fyf FgFpy {3 4 INCH
i “Foy” Tpsial | {MSCFTib) “Fyg” “Fg” MSCFD
Eune 24477 190.375 3.142 1.0189
100 1.737 1.485 1.094 1161 | 1.0078 | 4,098 |
g:;oo o jai1u 1.482 1.095 1144 1.0088 4,045
1.710 1.482 1.095 1143 1.0083 4,04z B
1.708 1.482 | 1.095 1142 1.6088 4,033
1.587 1.485 { 1.091 1128 1.0078 3,971
1.689 1.485 1.091 1129 | 1.0078 £ 1 3,074
1.741 1.485 1.094 1164 1.0078 4,109 |
 1z.735 1.485 1.094 1160 | 1.0078 4,094 ﬁ:
1.704 1.488 1.091 1139 1.C068 4,005
1.713 1.491 1.091 | 1145 1.0048 4,018
1.677 1.488 1.089 1121 1.0068 3,935
1.666 1.493 1.789 1114 1.0039 . 3,899
1.662 1.493 1.039 1111 1.0039 3,888
1.697 1.493 { 1.031 1134 1.0039 3,976
1.734 1.488 1.094 1159 . 1.0058 | 4,083
1600} 1.704_ _j 1.491 1.091 1139 1.0048 3,997
700 1.646 1.493 1.089 1100 1.0039 3,850
218Q0 1.700 | 1.491 1.091 1136 1.0048 3,987
00 1.697 1.491 1.091 1134 1.0048 3,980
000 _ 1.667 1.488 1.089 1114 1.0058 3,906
1.488 1.091 1124 1.0058 3,949
1.488 1.091 1143 1.0058 4,015
1.488 1.091 | 1138 1.0053 3,979
1.488 1.089 1109 1.0058 3,889
1.488 | 1.091 1146 1.0058 4,026
1.488 1.091 | 1124 1.00%8 3,949 |
1.488 1.089 1104 o 1.0058 | 3,871
| _1.488 | 1.091 1132 1.0058 _ 3,977
1.488 1.091 1143 | 1.0058 4,015 |
1.488 1.091 1139 1.5058 4,001
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o TABLE # ERCB-75-34
CRITICAL FLOW PROVER FLOW RATE CALCULATION
L NAME:_______SOQUIP et al ST. FiLAVIEN NO.
GRAVITY: .578 _ P.: 668.4 PSi A Te 345.5 °R
SE CONDITIONS: 14.65 PSIA AND 60°F CRIFICE Si1zE X 2 INCH
FORMULA: Q=CP Fyf FgFpy {J 4 iNcH
U o Lo [ |55 [ 8 [ (2] =
: . o' | Tonal | (MSCFTB) | “Fyf” g WSCFD
!;_.e 25/77 | 0.375 3.142 1.0189
700 1 1l.662 1.488 | 1.089 | 1111 1.0058 3,896
ioo 1.670 | 1.488 1.089 | 1116 1.0058 3,913
0900 1.670 | 1.488 | 1.062 | 1116 1.0058 3,913
l)_oo 1.694 1.488 | 1.091 | 1132 1.0058 3,977
1100 1.680 1.488 | 1.091 | 1123 1.0058 3,945
_gjpp 1.677 1.483 | 1.091 | 1121 1.0058 3,938
00 _l1.679 1.488 | 1.091 | 1122 1.0058 3,942
100 __l1.664 1.488 | 1.089 | 1112 1.0058 3,899
[ Bs00 L 1.6%.2 1.493 | 1.089 | 1104 1.0039 3,864
0 1.671 1.496 | 1.084 | 1117 1.0029 3,888
ﬁo 1.674 1.496 | 1.084 | 3119 1.0029 3,895
1800 _ 1.673 | 1.496 1.084 | 1118 1.0029 3,891
| 900 1.659 1.493 | 1.089 | 1109 1.0039 3,881
_2000 1.662 1.403 | 1.089 | 1111 1.0039 3,888
00__ 1.680 1.491 | 1.091 | 1123 1.0048 3,941
2260 1.641 1.493 | 1.089 | 1097 1.0039 3,839
300 } __l1.e80 1.488 | 1.091 | 1123 1.0058 3,945
5400 l1.685 | i.488 | 1.091 | 1126 | 1.0058 3,956
gune 26/77
i}.g_o 11.659 1.485 1.089 ! 1109 1.0068 3,893
Lﬁzao_ - 1.674 1.488 1.089 | 1119 1.0058 3,924
j___ . .

OZCL -PT 14




:_ WELL NAME: soQuip ST. FLAVIEN #3 . TABLE: 3
"- % SINGLE RATE DRAWDOWN ANALYSIS P R - 1927.4 pSIA from _INITIAL PRESSURE
% e . JUNE 22, 1977
. . ‘ | ) ”
S ~!~‘.K5 X FLOW TIME RECORDER PRESSURE @ DELTA P Q DELTA P/Q
. ) .
HOURS PRESSURE PSIG| MpP, PSIA MPST “ MMCFPD MPSIZ/MMCFPD
hrs Bune 22, OPEN WELL ON 3/8 PLATE _ -,
. o 1 1746 .4 _1776.3 559.6 5.5 100.29 -
2 1688.2 1718.1 763.0 5.33 143.15 -
3 1648.2 1678, 828.9 5.15 175.54 ~_°
4 1619.2 1649.1 995.3 5.03 197.87 ’
SHUT_IN 10 [MINUTES TO REPAIR FLOW LINE LEA}
4.22 1686.5 1716.4 768.8 5.04 152.54
5.22 1602.3 1632.2 1050.8 5.04 208.49
6.22 1575.7 1605.6 1136.9 4,932 231.45
7.22 1551.7 1581.6 1213.4 4.836 250.91
3,22 1532.8 1562.7 1272.8 4.779% 266.33
9.22 1515.8 1545.7 1325.7 4.716 281.11
10.22 1501.6 1531.5 1369.4 4.657 294.05
_ 11.22 1488.0 1517.9 1410.9 4.615 05.72
3.2.22 1472.5 1502.4 1457.7 4.563 319.45
13.22 1460.5 149C.4 1493.6 4.517 330.66
14.22 1447.2 1477.1 1533.0 4.463 334.149
15.22 1437.1 1467.0 _1562.8 4.420 353.57
16.22 1428.1 1458.0 1589.1 4.377 363.06
18.22 1422.3 1452.2 1606.0 4.274 375.76
20.22 1417.7 1447.6 1615.3 4,227 378.61
22.22 1414.2 1444.0 1629.7 4.14° 392.79
24.22 1409.9 1439.8 1641.8 4.079 402.50
26,22 1399.1 1429.0 1672.8 4.019 416.22
28.22 1401.9 1431.8 1664.8 4.245 392.18
32.22 1389.9 1419.7 1669.3 4.046 412,58
36.22 1380.1 1410.0 1726.8 3.974 434.52
40.22 1371.4 1491.3 1751.2 .4.018 435.84
44.22 1364.8 1394.7 17569.7 3.976 445.10
48.22 1357.8 1387.7 1781.1 t— 3.987 T446.73
52.22 1350.8 1380.7 1808.5 4.015 450.44
60.22 1339.6 1363.5 1839.3 ° 4.001 459.71
68.22 B T 24.4 - 1354. 2 1880.7 3.899 432.35
76.22 1315.4 1345.3 1905.0 3.832 497.13
80.27 1315.1 1345.0 1905.8 3.924 . 485.68
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HORNEﬁ PRESSURE BUILDUP CALCULATIONS Table 4
HWell Name: SOQUIP ET AL ST. FLAVIEN #3
Pressure at: 4961' CF Meas. X Calc. Element # 26923
Pressur: Increment to MPP: 16.6 . PSIG = 31.1 PSIA
..ffective Flow Time T: 80.02 hours from JUNE 22, 1977 @ 1812
Remarks At T+AE Recorder MMP Pressura?
At Pressure {Pressure | - MPSIAZ
PSIG PSIA
FETNATL _FLOWING _PRESSURE 1315.1 1345.0 1809.0 .
JUNE 26, 1977 0230 SHUT IN WELL -
0245 .25 321.08 1428.4 1459.5 2130.1
I 0300 -50 1€1.04 1450.1 1481.2 2194.0 -
0315 .75 107.69 1474.6 1505.7 2267.1
€330 1.00 81.02 1436.0 1527.1 2332.0
Q345 1.25 65.02 1511.4 1542.5 2379.3
0400 1.50 54.35 1525.3 1556.4 2422.4
= 0415 1.75 46.73 1536.7 1567.8 2458.0
0430 2.00 41,01 - 1547.6 1578.7 2492.3
0445 2.25 36.56 1556.6 1587.7 2520.8
0500 2.50 33.01 1564.3 1595.4 2545.3
0818 2.75 30.10 1564.3 1595.4 2545.3
0530 3.020 27.67 1578.8 1609.9 2591.8
0545 3.25 25.62 | 1586.0 | 1617.1 2615.0
0600 3.50 23.86 1591.5 1622.6 2632.8
0615 3.75 22.34 1597.7 1628.8 2653.0
0630 4.00 21.00 1604.3 1635.4 2674.5
0700 4.59 18.78 1613.9 1645.0 2706.0
0730 5.00 17.00 1623.0 | 1654.1 2736.0
0800 ° 5.50 15.54 1631.3 1662.4 2763.6
0830 6.00 14.34 1637.9 1669.0 2785.6
0930 7.00 12.43 | 1650.2 1681.3 | 2826.8
1030 8.00 11.00 1665.0 1696.f' 2876.8
1130 9.00 9.89 1675.9 1707.0 2913.8
1230 .10.00 9.00 1684.9 1716.0 2944.7 _
1330 11.00 _.8.27 1694.6 1725.7 2978.0
1430 12:00 7.67 1701.9 1733.0 3003.3
1630 14.00 .72 1715.9 1747.0 3052.0
1830 16.00 6.00 1727.5 1758.6 3092.7
2030 18.00 5.45 1738.2 1769.3 3130.4
2230 20.00 5.00 1747.5 1778.6 3163.4
JUNE 27, 1977 0030 22.00 4.64 1755.9 1787.0 3193.4
0230 24.00 4.33 1762.8 1793.9 3218.1
0630 28.00 3.86 1776.1 1807.2 3266.0
1030 32.00 3.50 1785.7 1816.8 3300.8
1430 36.00 3,22 1794.9 1826.0 3334.3 |
1830 } 40.00 3.00 1802.6 1833.7 3362.5 |
2230 44.00 2.82 1808.5 1839.6 3384.1
l | I
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HORNER PRESSURE BUILDUP CALCULATIONS Table 4 cont'd
Liell Name: SQQUIP ET AL ST. FLAVIEN #
Pressure at: 4961' CF__ Meas. X Calc. Element ff 26923
Pressure Increment to MPP: 16.6 ‘ PSIG = 31.1 PSIA
Ef fective Flow Time T: 80.02 hours from JUNE 22, 1977 @ 1812
Remarks At Tt Recorder MMP Pressurel
: At Pressure |Pressure | ~ MPS1A2
PSIG PSIA

JUNE 28, 1977 0230 48.00 2.67 1814.5 1845.6 |° 3406.2 -

1030 56.00 2.43 1824.0 1855.1 3441.4
o 1830 54,00 2.25 1831.7 1862.8 3470.0 |
JUNE 29, 19,7 0230 72.00 2.11 1838.0 1869.1 3493.5
| 0530 75.00 2.06 1839.9 1871.0 3500.6

RECORDERS RAN OUT

0741 RECORDERS ON BOTTOM

0741 77.18 2.036 1834.2 1865.3 3479.3
- 1541 85.18 1.94 1837.4 1868.5 3491.3
| 2341 93.18 1.86 .| 1841.1 1872.2 3505.1
JUNE 30, 1977 0741 101.18 1.7¢ 1844.1 1875.2 3516.4

1541 109.18 1.73 1848.2 1879.3 3531.8
JULY 1, 1977 0741 125.18 1.64 1852.0 1883.1 3546.1

2341 141.18 '1.57 | 1856.3 1887.4 3562.3
_JULY 2, 1977 1541 157.18 1.51 1859.5 1890.6 3574.4
JULY 3, 1977 1541 154,18 1.44 1863.9 1895.0 3591.0
JULY 4, 1977 1541 205.18 1.39 1867.3 1898.4 3603.9
JULY 5, 1977 1541 229,18 1.35 1869.6 1900.7 3612.7
JULY 6, 1977 1541 253.18 1.32 1871.3 1902.4 3619.1
JULY 8, 1977 1541 301.18 l.z6 1873.5 1904.6 3627.5
JULY 10, 1977 1541 1349.18 1.23 1877.1 1908.2 3641.2
JuLy 12, 1977 1141 393.18 1.20 . 1879.0 1910.1 3648.5

v
%
- -
R i
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I SOQUIP ET AL ST. FLAVIEN #3 TABLE #5

Kh = 1.632 x 106 QOsc T Z 1
m

Qsc = 3.924 MMSCFPD

T = 560° R )
7 = .847

i = .014 cp

m = 3775 - 2895 = 880 MPSIA2

log 10 - log 1.0

(1.632 x 106) (3.924) (560) (.847) (.014)
880,000

Kh

It

48.3 md - ft.

K = 48.3 MAd. - Ft. = 43 ft. = 1.12 md.

s' = 1.151 (le hr - Pwp2 - log ( K 2) + 3.23)
m 24 C rw

P71 hr. = 2086 MPSIA2
Pwf = 1809.0 MPSIA2

g = 8%

I
1}

.014 cp

c = .00066 psi—l

rw = 8 3/4" = .365'
S' = 1.51 ( (2086000 - 1809000) -~ log ( 1.12 2) + 3.23)

880000 .0C- % .014 x .00066 . .365
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SOQUIP ST. FLAVIEN #3 TABLE #6

Kh & s' FROM DRAWDOWN ANALYSIS

From Figure 1, slope M2 is not useable because of the interference from
liquid slugging. There is approximately % Log Cycle of st. line data
available of slopam;= 319000

Kh = 1.632 x 10° T Z T

m

where O = .014 cp, Z = .847, T = 560°R
Therefore Kh = 34 md. ft.

If h= 43', XK= 0.8 md

The Transient deliverability equation is:

—2 - -
PR - ow2 = 1.632 x 106 QTu?z {log t + log ( K Yy - 3.23 + .8695")

= = 2
Kh g uacrw

Taking Values from Figure 1 at T = 10 hours, and using:

fg = .08 (1 - .3) = .056
c = .00066 psi_l
rw = .365"
S' = -4.51

. IIII!‘If!lI S N0 P BRd M W I‘I’ G S S =R SN 9 e dii!!! L -
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SOQUIP ET AL ST. FLAVIEN #3 TABLE 3#7

Kh & s' FROM DRAWDOWN & BUILDUP

Since there is no reascn to trust one more than the other, Kh & s'

are arbitrarily chosen as the average of both methods.

Therefore Kh = 34 + 48.3 = 41.2 md. ft.
2

if h=43'", XK =0.96md

s' = -(3.5 +4.5) = -4.00
2

~'-\_ﬂlmw_‘-ﬂ—-ﬂ-




SOQUIP ET AL ST. FLAVIEN #3 TABLE #8

DELIVERABILITY AT 100 PSI WELLHEAD PRESSURE

The tested rates were run in the range of 1100 PSIG wellhead pressure.

It is virtually impossible to calculate a flowing gradient so far below
tested pressures, since a detailed iteration procedure would be requii-=d,
i.e. guess the flow rate, calculate sandface pressure, calculate
deliverability, re~guess the flow rate. The possible inaccuracies

here suggest that an approximate method would be adequate.

The flowing gradient during testing was .042 PSI/ft. At 100 PSI on the
weilhead, the weight of gas would be much lower, but friction losses
would be much higher due to higher rates.

.042 psi/ft. has been used to construct the following table.

Pwf = 100 + .042 (5330) = 324 PSIG = 338 PSIA

The deliverability equation used is

- 2 5 - =

PR - ow2 = 1.632 x 10° QTuUWZ (logt + log {K 2) - 3.23 + .8698")

Kh £ giucrw

TIME (DAYS) Q (MMCFD)

84 3.66

75 3.71

50 3.90

25 4.26

5 5.45

1 7.55

.5 9.05
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SOQUIP ET AL ST. FLAVIEN #3 TABLE #9

STABILIZED FLOW RATE AT 100 PSIG WELLHEAD PRESSURE

From Table 12, Pwf has been set at 338 PSIA. xe has been set at 2182°'.
After 84 days, pseudo steady-state flow should take ylace.
The stabilized equation is:

P> - PwfS = 3.263 x 10° TG Z Q (log (.472 re ) +.s' )

Kh rw 2.303

or, 9 = 4.00C MMCFD
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SOQUTP =@ AL ST. FLAVIEN #3

WELLBOKE STORAGE TIME

TABLE #10

. 2
From Figure 2, the most pessimistic slope is 319000 PSIA / MMCFD/ "YCLE

kh = 1.632 x 1w g

]

m

]

34 md. ft.

An equation for wellbore storage time is-

Tws = .159 x 60 u Vws cws
2.637 x 1074 Kh
2 3
where Vws = X .203"7 x 5348 = 695 ft
P averzge (in the wellbore) = 1345 + 1107 = 1225 PSIG
2
T average (in the wellbore) = 560 + 515 = 538°R
2

=

= 013 ep.

Cws 1/P = .0008 pst T

Therefore Tws = 8 hours, from opening time.
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SOQUIP ET AL ST. FLAVIEN #3 TABLE #11

VISCOSITY, COMPRESSIBILITY, GAS DEVIATION FACTOR AT AVERAGE PRESSURE

P= = 1927.4

PSIA (from initizl pressure )

Pwf = 1345.0 PSIA (last flowing pressure)

—2 2 I
Pavp = Pr” + Pwf = 1662 PSIA
2
Pr = 1662/ 668.4 = 2.49

Tx

u@Ps&T

il

Z @GP s&T

c @P &T =

Values from

560/ 345.5 = 1.62

.014 cp

-847

.G0056 psi

"Theory & Practise of the Testing of Gas Wells", ERCB 75-34

- T
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SOQIUP ET LL ST. FLAVIEN #3 TABLE #12

EXTRAPOLATION OF RECJRDERS' PRESSURE

Mid Peint DPerfs = 5346' KB

Delta P = 367.9"

1 Shut in Gradieng

Avg. gradien. June 22, Element #26923 = .045 PSI/ft.

Pressure increment to MEP = .045 x 367." = 16.6 PSIG

Absoiutc Pressure Increment = 16.6 + 14.5 = 31.: PSIA

2. Flowing Cradient

’

I

Last Flowing Pressure @ 4961 CF 1315.1 PSIG, Element #26923

Surface Flowing Pressure 1107 P¥SIG

Gradient = .042 PSI/ft.

]
[
N

Pressure increment to MPP .042 x 367.9 .4 PSIG

= 29.9 PSIA




SGQUIP ET AL ST. FLAVIEN #3 TABLE #13

DRAINAGE RADIUS & TIME TO STABILIZATION

No pressure depletion is apparent after flousing 13.08 MMCF of gas.

No boundary conditions are obvious from the drawdown or buildup curves.

A prcbably drainage area has been given as 529 acres, equivalent to a

drainage radius of 2182'.

approximate stabilization time equation is:

5
1000 &g re” ©
K Px

2017 hours == 84 days




R A S PR L BT o L DY

_25-

SOQUIP BT AY¥, ST. FLAVIEN #3 TABLE #14

CALCULATION OF EFFECTIVE FLOW TIME (Tc)

g
§
§

Tc = Cumulative Production x 24

Last Producing Rate

= 13.083 MMSCF x 24

3.924 MMSCFPD

= 80.02 hours




SOQUIP ET AL ST. FLAVIEN #3 TABLE #15

WELL DATA

Z ave. = 8%

Sw = 30%

=
it

: 8 3/4" (bit size)

perforations = 5010' - 40' KB 5624' - 36' KB 5658' - 5682' XB
net pay = 43' dolomite

T = 100°F

Elevations: 473' KB 455.9 GL

Drainage Area = 529 acres




D. SUBSURFACE PRESSURE MEASUREMENTS

Otis Engineering Company Ltd.
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E o OTis EnGINEERING Co. LTD.
SUBSURFACE PRESSURE MEASUREMENTS
1. BASIC DATA Page _of
Company SOQUIP Well Name - Ste. Flavien #3
Addre.s 3340 de la Parade, Ste. Fov Location (LSD)
Field and Pool Ste. Flavien Status: Oil Gas__ X Other: Specify o
Ty pe of Test Static Gradient Date of Test June 22 ’_] 977
Perf./Open Hole Interval {KKB) fr. ProducingThrough: ___ Tubing.______ Casing
Etevation (CF) {KB) ft. Mid-Point of Producing Interval {CF) ___ ft.
Pcol Datum : ft. (Subsea) Datum Depth of Well {(From CF) ft.
Element Serial No. _ 26923 Range 0-3000 psig Clock Range 3 Hours # AIOOOS@ D LH. #2_.72_13_
Calibration Equation 1526.2 —-7.1 Date of Latest Calibration May 6) 1877
a 2. STATICTEST Top
Tubing/Casing Pressure GAUGE DWG 1671:-sig Shut-tn Time hrs.
Run Depth (From CF) 5795 ft.  On Bottom/Off Bottom __ 1159 — 1259 _
Temperature At Run Depth 100 °F Surface Temperature °F
Gradient At Run Depth .097 psifft. Pressure At Mid-Point of Perforations . Psig
LPiressure At Run Depth 1986.9 psig Datum Depth Pressure psig
a 3. CHART READINGS AND CALCULATIONS
. . Correction Corrected M.M.P. Press
Depth Bel " Deftecti
s Date e%F Feta.ow ACC Hours Time l:/!ﬁih:: PpiSi;'C Pr;:i;xre Gra‘erienx
June22 | Surface 1101 - 1106 1.10473 =64 1671.6
| 1000 1110 - 1115 _1.1350 1718.7 047
ii 2000 1121 - 1126 1.1650 1764.5 . 046
0 3000 B _ 1130 - 1135 1.1953 -6.5 1810.7 . 046
4000 1137 - 1142 1.2247 -6.2 1855.8 . 045
4764 1144 - 1149 1.2463 -6.90 1889.0 043
P 4812 1152 - 1157 1.2477 1893.1 045
5795 1159 - 1.3099 -5.2 1986.9 _.097
1214 1..3099 1985.9
E 1229 11..3099 1986.9
1244 1.3097 1986.6
1259 1..3095 1986.3
|
REMARKS _Tight spot in tubing ar 5423cf.
g Survey Campany Qtis Test By _A._MacIvor _ Computed _S.__Fendex _ Checked By

INSTRUCTIONS: The original of this report shall be filed with the Qil and Gas Conservation Board, 603-6th Avenue S.W., Calyary, Alberta with-



1. BASIC DATA

OT1is EnGINEERING Co0. LTD.
SUBSURFACE PRESSURE MEASUREMENTS

Page of
Company SQQUIP Well Name Ste. Flavien #3
Address . 3340_de 1.a Parade Ste. Foy _ Location {LSD)
Field and Pool S1e. Flavien Status: Oil Gas X Other: Specify __
Type of Test _Flow Test Date of Test June 22, 1977
Perf./Open Hole Interval (KB} ft. Producing Through: —_ Tubing —_Tasing
Elevation {CF) {KB) ft. Mid-Point of Producing Interval (CF) ft.
Poo! Datum ft. (Subsea) Datum Depth of Well {From CF) ft.
Elernent Serial No. 26923 Range —0-3006_ . psig Ciock Range 180 Hours sHL638 si® b 1.4.227212
Caiibration Equation —_____1926.2  —=7.1 Date of Latest Calibration May 6, 1977
2. STATIC TEST Top
Tubing/Casing Pressure GAUGE_____ DWG_1671psig Shut-In Time hrs.
Run Depth (From CF) 4961 fr. On Bottom/Off Bottom __1522_—_ 0638 - 6/29
Temperature At Run Depth __98 °F Surface Temperature °F
Gradient At Run Depth psi/ft. Pressure At Mid-Point of Perforations ;;sig
Pressure At Run Depth psig Datum Depth Pressure psig
3. CHART READINGS AND CALCULATIONS
1
Date Dc;zgz gtte.low ACC Hours Time ?:;:si:;: C(;n;cl:;-gn Cg,'éf;:f: M.M.F;.r-Press
psig psig Gradient
June22 4961 .00 1522 On_Bottém ~ Not Legible
.50 1.2509 -5.9 1896.1
1.00 1.2510 1896.3
1.50 1.2510 1896.3
2.00 i.2510 1896.3
2.50 1.2510 1896.3 '
2.83 1812 1.2510 1896.3
1812 - Opened to Flow
0.00 1.2510 1896.3
0.25 1.2050 -6.4 1825.6
0.50 1.1821 -6.5 1790.5
0.75 1.1661 1766.1
_1.00 - 1.1532 1746.4
_1.25 1.1443 1732.8
1.50 1.1330 -6.6 1715.5
_1.75 1.1240 1701.7_
2.00 1.1151 1688.2
2.25 1.1094 1679.5
2.50 1.1021 1668.3
2.75 1.0945 1656.7
3.00 1.0889 1648.2
3.25 1.0834 -6.7 1639.7
3.50 1.0783 1631.9
3.75 1.0733 1624.3
4,00 1.0700 1619.2
4. 05 2215 1..0690 1617.7
2215 Shut_In ]
0.00 1.0690 1617.7
2225 1.1140 -6.6 1686.5
2225 Qpened To Flow
4,22 0.00 1.31140 1686.5
~0.25 1.0849 -6.7 1642.0
0.50 1..0710 6.7 1620.8
REMARKS Dead Weight = 1605 June 29,77
Survey Company Qtis Test By A._MacIvor Computed S._Fender Checked By

INSTRUCTICONS: The original of this report shall be filed with the Oil and Gas Conservation Board, 603-6th Avenue S.W., Calgary, Alb: 2 with-
in thirty days ot completion of the survey.

T o T R R LR ATy L S PRI R S 1o w587 TG FT e R e
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SUBSURFACE PRESSURE MEASUREMENTS

Company Soquip Location Ste. Flavien #3  page_2_  of 26923
’ CHART READINGS AND CALCULATIONS
Depth Below | . Deflection Correction Corrected M.M.}:;rPress,
Date CF Et. ACC Hours Time Llnllnches Pif’C Press_ure Datum Press,
psig psig psig
| June22! 4961 0.75 1.0661 ~6.7 1613.3
1l &.a22 1.30 1.0589 1602.3
1.25 1.0540 1594.8
1.50 ] 1.0500 1.588.7
1.75 1.0458 1582.3
| June23 .22 2.00 0025 1.0415 1575.7
2.25 . 1.0365 1568.3
2.50 1.0327 -6.8 1562.2
2.75 1.0297 1557.6
3.22 3.00 1.0258 1551.7
3.25 1.0221 1546.0 N
3.50 1.0183 1540.2
3.175 1.0151 _1535.32
a2 4,00 1.0134 1532.8
4.50 1.0079 1524.4
q.322 5.0 1.0023 1515.8
5.50 .9979 1509.1
[, 6,00 .9930 1501.6
/.22 7.00 .9841 1488.0
_{2-22 | 8.00 9740 -6.9 1472.5
/%.22 9.00 I L9661 1460.5
14.22 10,00 & .9574 1447.2
/5.2 211,00 ,9508 1437.1
/6-22 12.00 9449 1428,1
B2 1400 L9411 1422.3
2. A2 16.00 .9381_] 1417.7
232.22 18.00 9357 14147
RA4.22 20,00 | 9330 1409.9
2%22 | 27 00 | Slugging Liquids|  .9259 1399.1
25.22 24.00 .9277 . 1401.9
| Tune24|  32.22 | 28 00 | 0225 L9199 -7.0 1389.9 -
$L.22 32.00 .9135 1380.1
“0.22 | 36.00 .9078 1371.4
H4.22 | 4000 .9035 1364.8
43.22 4400 .8989 1357.8
$2.22 48.00 L8943 1350.8
wne25l 6022 | 56.00 0625 .8870 1339.6
0. 22, 64.00 .8770 1324.4
16.22 72.00 L8711 1315.4
X | 76.05 0230 .8709 1315.1
Tune2 6 0230 Shut In
L 0.00 .8709 1315.1
0.25 L9451 -6.9 1428.4
0.50 9593 1450.1
_ 0.175 .9753 -6.8 1474.6
— 1.00 9893 1496.0
1.25 1 _ L9994 1511.4
1.50 1.0085 1525.3
1 1,15 1.0160 1536.7
2.00 1.0231 1547.6
2.25 1.0290 1556.6
| Tune26) 2.50 1.0340 -6.7 1564..3




Company

Sogquip
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SUBSURFACE PRESSURE MEASUREMENTS

Location

Ste.

Flavien #3

CHART READINGS AND CALCULATIONS

__ Page .._;3.__ of_zéggg

Depth Below Deflecti Caorrection Corrected M.M.Pc..r!’ress\.
Date R ACC Hours Time Infinchen, PXPC Pressure Datum Press.
i psig psig psig
June22 4961 2.75 1.0400 ~6.7 1564.3
3.00 1.0435 1578.8
, 3.25 1.0482 1586.0
; 3.50 - 1.0518 1591.5
3.75 1.0559 1597.7
4,00 1.0602 1604.3
4.50 1.0665 1613.9
5.00 1.0725 1623.0
5.50 1.0779 1631.3
6.00 1.0822 1637.9
7.00 1.0903 1650.2
8.00 1. 1000 1665.0
9.00 1.1071 __1675.9
_10.00 1.1130 1684.9
_1i.00. 1.1183 -6.5 1694.6
12.00 11247 1701.9
_ _14.00 1.1333 1715.9
L 16.00 1..1409 1727.5
16.00 1.31479 1738.2
20.00 1.1540 1747.5
22.00 1.1595 1755.9
—June 2] 24.00 0230 1.1640 1762.8
: 28.00 1.1727 1776.1
22,00 1.1790 1785.7
36.00 1.1850 ~6.5 17%4.9
40..00 1.1900 1802.6
44. 00 1.3939 1808.5
| _June?28 48.00 0230 1.1978 1814.5
I 56.00 1.2040 ~6.4 1824.0
. 64.00 1.2090 1831.7
 June?29 72.00 0230 1.2131 ~6.3 1838.0
75.00 0530 1.2343 1339.9
0638 Pulled Recorders
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. OT11s EnGiveeRINg CoO. LTD.

SUBSURFACE PRESSURE MEASUREMENTS
1. BASICDATA Page of
Company SOMITP WellNome . STE. FLAVIEN #3
Address 3340 de la Perade, Ste Foy Location (LSD)
Field and Pool _Ste. Flavien : Status: Ot ____ Gas X _ Other: Specify
Type of Test__Buildup Date of Test ___. June 28, 1977
Pesf./Open Hole Interval (KB) fr. Producing Yhrough: 2 7/8  Tubing __Casing
Etevation {CF) {(KB) . Mid-Point ¢i ProducingInterval (CF) _ __ __  f1.
Pool Datum it. {Subsea) Datum Depth of Well {From CF) 1.
Element Serial No._ 26923 Range ___0=300)) _psig  Clock Range33Q___Hours #H705_s&& nl2 1H.#_27212
Calibration Equation 1526.2  -7.1 Date of Latest Calibration o _May £, 1977
2. STATIC TEST TOP
T'ubing/Casing Pressure _-GAUGE DWG 16085 psig Shutdn Time 0230 _June 26, 1977  hrs.
Run Depth (From CF) 4961 ft.  On Sottom/Off Bottom _0741-6=29/1515~-7-13-77
Temperature A4t Run Depth _92 °F Surface Temperature °F
Gradient At Run Depth ___ psi/fs. Pressure At Mid-Point of Perforations psig
Pressure At Run Depth psig Datum Depth Pressure psig
3. CHART READINGS AND CALCULATIONS
Date C‘e%t::\ gilow ACC Hours Time ?:;:2‘;:2: Cg"ff:ggn C&::;:ff MT[;J; s
psig psig Gradivnt
| June 29; 4961 0741 ~ On bottom|
N 0.00 1.2106 | -6.2 1834.%
0.50 1.2108 " 1834.5
1.00 1.2108 | 1834.5
2.00 1.2111 1835.0
4.00 1.2117 1835.9
.00 [ 1.23119 | | 1836.2 }
. _8.00 | 31.2127 1837.4 ]
4o10.C0 _1.2130 | " 1837.9 i
, - ) 12.00 1.2139_ | . 1839.3 | Z
i 16.00 [ 1.2151 1841.1 ]
June 30 20,00 | 0341 _ 1 3.2160 | | 1842.5 |
.l_24.00 Zzizh ] 18443 . |~ ¥
28.00 .28l L | 1845.7 - i
32.00 12197 | 6.2 1848.2 1 =
36001  1.2203 \ " | 1849.3 1
40,00 _1.2210 | 1 1850.2
uly 1 L4 . G 0341 312237 L 1851.3
’ 48,90 1 1.2022 1852.0
L 52.00 _11.2232 | 1853.5 |
X 56.00 —4.1.2237 4 | 1854.3 {
! 60.00 0 1.2243 | | 1855.2
64,00 1.1.2250 y | 1856.3 o g
1y 2 68.00 0341 4 X.2257 | 1857.4
72.00 1.2261 | 1858.0 N
76.00 | 1.2268 | L 1859.G o
80.00 271 1 1859.5
84.00 _1.2274 1860.0
88.00 1.1.2280 | . 1860.9
July 3 g2.00__| 0341 1.2288 | 1862.1
9. .9 32201 | | 1862.6
100.50 b 1.2291 | | 1862.6
104,00 1,2200 1863.9
REMARKS Q
Survey Company___QOtis Test By _A._MacTvor = Computed _ A._Ballor _ cCuecked By e

INSTRUCTIONS: The original of this report shatl be filec with the Oil and Gas Conservation Board, 503-61n sucnun S.W., Calgary, Aiberta with-
imthirtv cdave nf comnlatinon of the ciirvev
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SUBSURFACE PhESSURE MEASUREMENTS

Company SOQUIP Location  STE. FLAVIEN #3 Page_ 2 of 26923
CHART READINGS AND CALCULATIONS
Depth Bel Oeflecti Correction Corrected M.M.Po.rf’:ess,
psig psig psig
July 3 4961 108.00 1.2300 -6.2 1863.9
112.00 1.2302 " 1864.2
July 4 116.00 0341 1.2312 1865.8
120.00 1.2313 1865.9
124.00 1.2317 1866.5
128.00 1.2322 1867.3
132.00 1.2323 1867.4
136.00 1.2322 1867.3
July 5 140.00 0341 1.2322 1867.3
144.00 1.2330 1868.5 A
148.00 1.2330 1868.5 ]
152.00 1.2337 1869.6 | . __ 3
156.00 1.2330 1868.5 —
16G.00 . 1.2338 1869.7
| July 6 _164.00 0341 1.2343 1870.5
168,00 1.2341 1870.2
172.00 1.2346 1870.9
176,00 1,2348 1871.3
180.00 1.2351 1871.7
184,00 | 3-1.2350 1871.6
T ly 7 188,00 | 0341V r.2350 ) . . .1871.6 1 _
. 192.06G 1.2350 1871.6
200.00 1.2354 . 1872.2
208.00 1.2357 1872.6 ]
July 216.00._.1 0741 1.2363 1873.5
‘ 224 .00 ] 1.2363 1873.5
232,00 _1.2311 1874.8
| July 240,00 | 0741 1.2372 1874.9
248,00 1.2372 1874. ¢
256.00 i.2377 1875.7
Tuly 10 264,00 0741 1.2381 1876.3
272.00 _1.2386 1877.1
280,00 1.2386 1877.1
Tisly 11 288.00 Nn741 1..2390 —-6.1 1877.8_
| 296 . 460 1.2390. n 1877.8
30400 11,2390 1877.8
July 12 312.00 0741 1.398 1579.0
316.00 1141 7. 1.2398 1879.0
End of chart ; :
 July 13] 1515 — Pulled Rekorders
- - o
L |




INSTRUCTICNS:

o thirty days of comgl=tion of the “urvey.

The original of this repart shall be filed with the Ci! and Gas Conservation Board, 1503-6th Avenue S

OT1is ENGINEERING Co. LTD.
SUBSURFACE PRESSLIRE MEASUREMENTS
1. BASIC DATA Page of
Cosnpany SOQUIP Well Name Ste. Flavien #3
Address 3340 de La Parade Ste. Foy Location {LSD)
Field and Pool Ste. Flavien Status: Oil Cas X ___ Other: Specify_
Type of Test_Static Gradient Date of Test June 22, 1977
Perf./Open Hole Interval (KB} ft. Preducing Through:___z_y_s__ching Car:-:g
Elevation {CF) ‘ (k8) ft. Mid-Point of Producing Interval (CF) i &
Pool Datum ft. {Subsea) Datum Depth of Wel! {(From CF) ft.
Element Serial No. __26088 Range__0-3000 __ pnsig Clock Range 3 Hours #26239 sE@ o0 tH. =z 27362
1 Calibration Equation ——_1506.9 -7.1 Date of Latest Calibration ________J_!Jm.ls ,__19.2_7____
2. STATIC TEST Bottom
Tubing/Casing Pressure GAUGE DWG 1‘5‘71psig hut-in Time hrs.
Run Depth {From CF) 5795 ft. On Bottom/O¢f Bottom __—- 1159 - 12— 59
Temperature At Run Depth 100 °F “urface Temperature °F
Gradient At Run Depth_ ____ psi/ft. Pressure At Mid-Point «f Perforations psig
Pressure At Run Dep'» sig Datum Depth Pressure psig
3. CHART READINGS AND CALCULATIONS
Date De"é; Eelow ACC Hours Time ?85:3‘720” C(;rrft-zction C.‘?r:ses?;:::.’ M.M.F‘;.rPress
t. filnches psig psig Gradien®
June?22 Surface 1i01 —- 1106 1.1200 ~3.7 | 1674,9 .
1000 1110 - 1115 31,1510 » 1721.6 047 |
2000 1121 -~ 1126 1.1820 | 176%.4 047
3000 113¢ - 1135 1.2120 . 1813.6 LO45
5GG6 2137 - 1342 1.2410 =5.4 1857.6 044
4764 11144 ~ 1149 1.2638 -5.2 1392, 1 045
4812 - iib52 - 1157 20649 1893. 8 35
5795 1159 - 1259 No_reading - Stylus jarred pff.
{
| N
- - -
| § - -
?, _ i
REMARKS —
Survey Company Otis Test Byl . MacIvor___ Comnnuted _S.. Fender  Checked By

N, Calgary, Alberta with-
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OT1is ENGINEERING Co. LTD.
SUBSURFACE PRESSURE MEASUREMENTS

3
B
J

1. BASICDATA

Page of
Company SOQUIP Well Name Ste. Flavien #3
Address 3340 de La Parade Ste. Foy Location {LSD)
Field and Yoot Ste. Flavien - Sxat.us: Git Gas X Other: Spacify -
Type of Test _Flow Test Date of Test June 22, 1977
Perf./Open tlale Interve! (KB) ft. Producing Through: __ 2 7/8 Tubirg Casing
Elevation \OF) (K8) ft. Mid-Point of Procducing Interval {CF) ft.
Pool Datum .. {Subsea) Datum Depth of Well {From CF) ft.
Element Serial No._2_60~8§___ Range J::if:__ psig Clock Range 180 Hours # 248495 pOd 1H. 2 27362
| Calibration Equation 1506.9 -7.1 Date of Latest Calibratior . June 15. 1977
2. STATIC TEST Bottom
{ Tubing/Cas'ng Pressure _ GAUGE owG_1671psig  Shut-ln Time hrs.
Run Depth (From CF)___ 4961 —ft On Bottom/Qff Bowom _ 1522 — 0638 - 6/29
Temperature At Run Dopth 38 °F Surface Temperature _.°F
Gradient At Run Depth____ . .psilft. Pressure At Mid-Point of Perforations 510
Pressure At Run Depth . ' psig Datum Oepth Pressure psig
3. CHART READINGS AND CALCULATIONS
Date De%: E;‘OW ACC tiours Time ?:;:ﬁzgg: Cgr;f:;xgn C’;)rr;se;:re: A.F;.{Press
psig psig Gradient
) June22 4961 0.00 | 1522 On Bottom ~ Not Légible
C.50 ' 1.2675 -5.1 1897.8
1.00 1.2677 1898.1
1.50 1.2677 1898.1
2.00 1.2678 1898.2
2.50 1.2678 1898.2
2.83 1812 1.2678 1898.2
1812 Opened_to Flow
_ 0.00 1.2678 1898.2
0.25 —_— 1.2450 -5.3 1863.7
.50 1.2122 =5.6 1814.0
0.75 1.31929 =5.7 78%4.8
i.00 1.1785 _ 1763.1
- 1.25 1 1.3659 ¢ 1744,3.
X 1.50 1.1560 1729.2
1.75 31.1453 1713.1
2.00 1.1361 1699.2
2.25 1.31295 1689.2
2..50 1.17225 1678.7
2.75 1.1170 1670.4
3.00 1.1100 1659.9
3.25 1.1040 1650.8
| 3.50 1,0979 1641.6
3.75 — 1.0910 1631.2
4.00 1.0872 1625.5
4.05 2215 1..0860 1623.7
22135 Shut In
0.00 1.0860 1623.7
2225 1.1264 1684.6
2225 Opened to TFlow
0.00 1.1264 1684.6
— 0.25 _ 1.1000 1644.8
0.50 1.0890 1628.2
REMARKS
Survey Company Otis Test 8y A. Maclvor Computed 3= Fender cpocieq By

INSTRUCTIONS: The ong inal of this report shali be fued wnth the Oil and @355 Consz2ruation Board, 603-6th A aue S.W., Calgory, Alberta with-

Aaere AE eyt arirmes o€ ebhain o, e

PR TR A
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SUBSURFACE PRESSURE MEASUREMENTS

Company Soquip _Location Ste. Flavien #3 Page 2 4526088
CHART READINGS AND CALCULATIONS
Depth Bp,ow‘ Deflecti Correction Cor:ected M.M.P.rPxess.
Date CF F1. ACC Hours - Time infinches. PIPC Pressure Daturm Press.
_ psig psig psig
| June22i 4961 . 0.75 L 1.0806 ¢ -5.7 1615.6
__1.00 | 1.0753 _ 1607.6
_1.25 1.06686 1.1597.5
1.50 } L 1.0643 15990.7
. — i.75 % . 1.0590 1583.0 R
 Junez3 2.00 0025 1.0550 _1577.0
. 2,25 1.0310 _ 1571.0
— 2.50__| e = 1.U489 1567.8
2,45 1 __ 1 1.0442 1560.7
__ 3.00 1.0408 1555.6
__3.25 ) _1.0330 15514
_3.50 i 1.0348 1546.5 1
3.725 . _1.0310 1540.8 ]
4.00 —.1.0280 1536.3
—4.50 1 i.0229 1528.6
_5.00 1.017% 1519.9
5.50 43,0130 | 1513.7
6.00 | 1.0078 .t 1505.9
.00 _{ . — 9899 1493.9
__ : 4 8.00_] 9895 J_ ] 1478.3.
8.0 ! .9801 1464.1
10,00 | ... 9710 1. 1450.4
I S G0 9643 i 1440.3 4
2.00 _§ .9580 1430.8
__J4.00 . 9545 1 _1425.5
16.Q0 L9513 14206.7
18.00 L2477 1415.3
i} 20,00 9455 1412.0
| 0 | Sluggiog Liguids L9440 1409.7 |
- 24.00- 9363 1398.1
June 24 28.00 0225 .9313 , 12390.6
3 32.00 . .9280 1385.6
36.00 ___.9150 1366.0
40,00 | : .9126 1362.4
44,00 .9074 1354.6
48,00 _ .C234 1348.5
June28t 1 56.00_ | 0625 .8970 1338.9
_064.00 .8905 1329.1 ]
72,00 .8819 1316.1
76.05 1 0230 . 8809 1314.6
| Tune?hf 0230 Shut_In
) Q.00 . 8809 1314.6
0.25 9430 1408.2
-0.50 9749 1456.3
0.75 9892 1477.8
1.00_ 9988 1492.3
1.25 1.0090 1507.7 ¢
~1.50 1.0176 1520.6
1,75 A 1.0260 1533.3 ]
| 2.00 | L 1.0349 i546.7 | . |
2,25 b 1.0405 1F°5.1 .
- 2.50 10450 ~ 1561 _L9__] ]
. —_ SRS I - e




Company

_Soquip.
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SUBSURFACE PRESSURE MEASI!REMENTS

Location Ste. Flavien {3

Page

3

of 26088

CHART READINGS AND CALCULATIONS

Date

Depth Below
CF Ft.

ACC Hours

Time

Deflection
infinches

Correction
PtPC
psig

Corrected
Pressure
psig

M. M.P. Press.
or
Datum Press,
psig

Juna26

4961,

2.75

. 0510

~-5.7

1571.0

3.00

.G552

1577.3

3.25

. 0600

1584.5

3.230

. 0648

1591.7

3.75

.0671

1595.2

4,00

.0720

1602.6

4.50

.0780

1611.6

5.00

1.0841

1620.8

5.50

1.0901

1629.9

6.00

1.0950

1637.3

1.00

1.1050

1652.3

8.00

1.1120

1662.9

9.00

1.1190

1673.4

10.00

1.1250

1682.5

11.00

1.1323

1693.5

12.400

1.1377

1701.6

14.00

1.1466

1715.0

16.00

1.1550

1727.7

18.40

1.1620

1738.2

20.00

1.1673

1746.2

22.00

1.1730

1754.8

June27

’4,00__T

28.00

1.1780

1762.3

1.1865

3775.1

32.00

1.1921

1783.6

36.00

1.1987

1793.5

40.00

1.2034

1800.€

44.00

1.2080

1807.5

Tune?28

48,00

21.2118

-
1813.3

56.00

1.21890

1822.7

64.00

| _June?

72.00

1.2271

1.2230 |

183C.2

1836.5 |

75.00

| 1.2290

1839.4

Pulled

Recorders




-37-—
- OTis ENGINEERING Co. LTD.
ﬂ SUBSURFACE PRESSURE MEASUREMENTS
1. BASIC DATA . Page of _
Company S0QUIP - ——— Well Name STE. FLAVIEN {#3
b Address 3340 de la Perade, Ste Foy . Location {LSD)
Field and Pool Ste, Flavien Status: Qil Gas X Other: Specify
Type of Test Buildup Date of Test June 29, 1977
ﬁ Perf./Open Hole Interval (KB) ft. Producing Through: 2 7/8  Tubing. ____.Casing
Elevation (CF) (KB) ft. Mid-Point of Producing Interval (CF) ft.
Pool Datum ft. (Subsea) Datum Depth of Well (From CF) ft.
Slement Serial No._26088  Range__ 0-3000  psig Clock Range 360 Hours #_2484FKx o 1LH. #27362
Calibration Equation 1506.9 -7.1 Date of Latest Calibration June_ 15, 1977 .
2. STATIC TEST BOTTOM
Tubing/Casing Pressure __ GAUGE owWG __160%sig Shut-fn Time_______ 0230 June 26, 1977 __ hrs.
Run Depth (From CF) 4961 ft On Bottom/Off Botiom 0741-6-29/1515-7~13-77
Temperature At Run Depth 92 °F Surface Temperature “F
Gradient At Run Depth psi/ft. Pressure At Mid-Point of Perforations —— Psig
Pressure Ar Run Depth psig Datum Depth Pressure psig
3. CHART READINGS AND CALCULATIONS
. ; P Correction Corrected M.M.P. Press
Date Dep&;\ E_::ow ACC Hours Time ?f}:ii:g: Pp:ﬁgc Pr;:is;re Graod"ienz
E Jupe 29| 4961 0741 — On bottom ]
_ 0.00 1.2338 ~5.4 1846.7
0.50 1.2342 " 1847.3
1.00 1.2342 1847.3
. _2.00 — 1.2351 15848.7
- 4.00 1.235% 1849 .1
e 6.00 1.2360 1850.0
g 5.00 1..23604 1850.6
10..00 1.2373 1852.G
12.00 1.2378 1852.7
E 16.00 1.2387 1854.1
June 30 20.00 0341 1.2397 1855.6
24,00 1.2407 1857.1
__28.00 1.2411 1857.7
32.00 1.2413 1858.0
36.00 1.2427 1860.1
40.00 1.2436 ~5.3 1861.6 .
s | July 1 4400 0341 1.2441 " 1862.3
i 48. 00 1. 2442 1862.5
_52.00 1.2451 1863.8
E __56.00 1.2456 1864.6
60.00 1.2466 1866.1
£4.00 1.2468 1866.4
8 [yl __68.00 0341 1.2471 1866.9
- 72..00 1.2480 _ 1668.2 | |
76.00 1.2485 1864 .G
_.80.400 1.2490 1869.7
_ 84.00 1.2406 1870.6
88.00 1.2500 1871.2
| Inly 3 [ _.92.00 0341 1.2500 1871.2
__96.00 1 1.2502 1871.5 |
- 100.00 1.2502 1871.5
< 104.00 1.2504 1871.8
a REMARKS __ —

Survey Company___Qtis Test By _A. MacTvor Computed —A. Bailaxr  checked By

INSTRUCTIONS: The original of this report shall be filed with the Oil and Gas Conservation Board, 603-6th Avenue S.W., Calgary, Alberia with-
in thirty days of completion of the survey.
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SUBSURFACE PRESSURE MEASUREMENTS

Cumpan\j._\,_S_QQHIwP ' Location STE. FLAVIEN 3 Page 2 of__26088
CHART READINGS AND CALCULATIONS
. . M.M.P, Press.
bate | O BEOW | AcC Hous Dettection | FURC" | Fressors | prurspress.
. pSIg psig psig
July 31 4961 | 108.00 . 1.2510 -5.3 1872.7
— 112,00 1.2510 " 1872.7
July 41 1 116,00 | 0341 1.2512 1873.0
126,00 . 1.2515 1873.5
124.00 1.2519 1874.1
128.00 1.2520 1874.2
132.00 1.2520 1874.2
- 136.00 1.2521 1874.4 -
140.00 0341 1.2520 . 1874.2
_144.00 1.2530 1875.7
1 148.00 | _1.2527 1875.3
152,00 1.2528 1875.4
156.00 1.2532 -5.2 1 1876.1 .
160.00 | 1.2532 } " 1876.1
164.00 . A — | 1.2532 . 1876.1
168.00 | — 1.2532 1876.1
| 17200} 1,2532 1876.1
U N 1 0 ¢1¢ 2 1.2532 1876.1
180..00. 1..2532 1876..1
184..00 1_1.2532 1876.1
_188.00 | N341 1.2531 1876.0
L 192,00 1.2531 __1876.0
196.00 1.2537 1876.9
200.00 1.2537 1876.9
208.00 | 1.2535 1876.6
216.00 0741 1.2537 1876.9
224.00 . 1.2537 1876.9
) 232.00 1.2539 1877.2
240.00 0741 1.2539 1877.2
248.00 | 1.2541 1877.5
256.00 ] _1.2541 1877.5
264.00 0741 1.2541 1877.5 |
272.00 1.2540 1877.4
280.00 1.2542 1877.7
288.00 0741 1.2543 1877.8
296.00 1.2541 L 1877.5
|_304.00 1.2539 1877.2
312.00 0741 1.2543 1877.8
20.00 1.2543 1877.8
325.00 2041 1,2543 1877.8
End _of chart
1515 = Pulled Rekorders
-
-
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O1is ENGINEERING Co. LTD.
SUBSURFACE PRESSURE MEASUREMENTS

1. BASIC DATA

Page of
Company SOQUIP Well Name St. Flavien #1
Address 3340 de l.a Parade _Ste. Foy Location {LSD)
Field and Pool Ste. Flavien Status: Oil Gas___X Other: Specify
Type of Test _Communication Date of Test June 21, 1977
Perf./Open Hole Interval (KB} ft. Producing Through: __. 2 7[ 8__Tubing Casing
Elevation {CF) (KB) ft. Mid-Point of Preducing Interval (CF) ft.
Pool Datum ft. {Subsea) Datum Depth of Well {From CF) ft.
Element Serial No. 28544 Range _0-3000  psig Clack Ranga __ 180 Hours #26330 st o iH.# 33179
Calibration Equation 1533.4  -7.2 Date of Lates Calibration May 6, 1977
2. STATIC TEST
—
Tubing/Casing Pressure _ GAUSE_____ pwGl671._ psig Shut-in Time_ S hrs.
Run Depth {From CF) 4797 o fu On Bottom/Off Bottom __ 2212 — U940 - 6/28
Temperature At Run Depth . °F Surface Temperature °F
Gradient At Qun Depin psi/ft. Pressure At Mid-Point of Perforations - _ psig
lcis.ure At Run Depth .. psig Datum Depth Pressure ___ . pisig
3. CHA FL;I:_EEADINGS AND CALCULATIONS
Uiy | FIr | Fewe T e
psig psig Gradient
| June2l | 4797 0.00 |.2212 On Bottom — Not Lbkgible
1.50 1.2458 -5.8 1897.3 ]
2.90 1.2460 1897.6
B 3.00 1.246C 1897.6
June?2 4,60 | 0212 1.2460 1897.6
.6.00 1.2460 1897.6
8.00 1.2460 1897.6
| 10.00 1.2464 1898.2
12.00 1.2464 1898.2
16.90 1.2468 1898.8
20.00 1.2464 1898.2
24,00 1.2467 1898.7
June23 32.00 0612 1.2463 1898.1
40.00 1.2463 1898.1
48.00 1.2463 1898.1
| Tunelsd 56,00 0612 1.2463 1898.1
64,00 1.2464 1898.2
. 72.00 1.2460 1897.6
Tune?25 8¢.00 0612 _1.2460 1897.6
88.00 1.2459 1897.5
96.00 1.2459 1897.5
_JHREZﬁW_*_____ 104,00 0612 1.2459 1897.5 B
112,00 __1.2460 1897.6
120..00 _1.2460 1897.6
_Jume?27 128.00 0612 _1.2459 1897.5
- 136.00 1.2459 1897.5
144006 _1.2460 1897.6
Tune28 152.G0 . 0612 1.2460 1897.6
155.00 0912 1.2459 1897.5
0940 : _Off Bottom _
REMARKS
Surwey Company Otis Test By A. Maclvor Computed __§_.__F___§’_1}_§_€:__I’_‘ Checked By

INSTRUCTIONS: The original of this report shali be filed with the Oil and Gas Conservation Board, 603-6th Avenue S.W., Zalgary, Alberta with-
in thirty days of completion of the survey.




E. FIELD NOTES

Otis Engineering Company Ltd.




e L of =
FIELD INOTES FOR SiNGLE STAGE TEST UNIT # __ 2" FLOW PROVER %
SOQUIP et =21 ST. FLAVIEN #3 TES? OPERATOR: F. SCHATZ %
CUSTOMER: SOQUIP N INS. ORIFICE METER A E
REP. BY: M. SANCHEZ SEPERATOR GAS METERED Y Xl 2 INCH CRITICAL FLOW PROVER T &=
i WELLHEAD DATA FLOW PROVER CONDENSATE OR QiL PRODUCTION ___ WATER PRODUCTION |
oaa;e ;;‘Z\:f,’: 86 flow | csG Choke STATIC PRES, oRiFtce 1 AP TANK®)  gais.cap_ N2 ams. g}‘{’"“‘- car_ NEEE L aaus. Cuma:!. ﬁ%
Tl:\e D(‘;_r‘g!sv)on Pres.  |Temp. | Pres. Size OR PRO\S; - mfs T(enfr;:\'- r'LéEs o BBLS./IN, = siBLs./[N. Cong. ,___Wssm./w. Brog. %
psicy | tE | esicr | ouns) Hee. | g S Totol Lig: 1o Tank _ Qi1. Cond. in Tonk Prod. tater in Jank B
PSIG) | (psiG) Ty | GNS) i (BBLS) | IFT} | UNSI | (BBLS; BBLS. | (FTa | *INS. | (2BLS) ‘B‘"'*“_i_%;
June 22/77 ,375 )
1800 0 1675
1812 OPEN WELL |{TO FLOQW g
1815 1600 | 45 ) J
1820 1585 | 47
1830 1563 | 49 1559 48
145 1537 | 49 1532 48
1900 .8 1521 | 50 1517 49
+930 1493 | 52 1489 49
2000 1.8 1465 | 52 1460 50
2030 2.3 1447 | 52 1442 51
2100 2.8 1422 | 52 1417 52
2130 3.3 1407 | 55 1402 54 FLARE COLOUR INDICATES LIQUIDS [COMING [FO SURFACE
2200 3.8 1391 | 54 1386 52
2215 SHUT N WELL TO|REPAIR LE2K|{IN FLOW LINE
2225 1497 OPEN WELL TQ FLOW
2230 4.3 | 1420 | 48 1416 42
12300 4.8 1388 | 54 1385 50
2330 5.3 | 1373 | 54 1369 51 |
2400 5.8 11359 !54 1355 52 | .
June 23V77 -
0030 6.3 11348 | 54 1346 53 e
0100 6.8 |1338 |54 1335 51

FORM PT-100
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= E’%WE — oen - e Doy oo 2Dy RS ﬁgﬂ s E
®  PT SERVIEES | et e 2 __on &
g FIELD NOTES FOR SINGLE STAGE TEST UNIT # __ e =
% WELL: SOQUIP et al &T. FLAVIEN  NO. 3 TEST GFERATOR: E. SCHRTZ E
|-
g CUST OMER: soQuIE _— O A LINE, ORIFICE METER “; %
2t > PN SEPERATOR GAS METERED DY: O
fad  REP, BY: M. SANCHEZ Kl 2 iNCH CRITICAL FLOW PROVER b=
= — | , =
E WELLHEAD DATA _FLOW PROVER __ CONDENSATE OR OIL PRODUCTION WATER PRCDUCTION %
e oe | shur in TBG  |Flow | CSG | Cho STATIC Pres. cap AVKEL isloan AN gaisl cumsl foap 2NN gaie] cemin =
| A Duraton] pes. | Temb. | Prevs e OR "ROVER pitt. | Temp, | R e T BLS.AN —‘ BBLS./iN.| O or poLs.an.| Wt 3R
g Time {HRS) - Size ST unst | el size T @ms_ ~ R SO Cond. o A B 2 ~
' {PSIC, (¢ F) tPSIG) {INS} Rec. Cl:\\c;cL (H\TS.) Towatl Lig. 1in Tank Qii. Cond. in Tank Prod. Water ia Tank E
: (PSIG! | (peig: T | NS (BBLS) | IFT) (INS) | (BBLS) i8sts. | et { ONsa | otseLs) meLs,  1Rg
e PRbwie] y - E
N i f R — RE
CONTINUING FLOW TEST '
7.3 11329 |54 1326 50 ‘
7.8 1321 | 55 131¢ 51 .
8.3 1314 | 54 1312 51 !
8.8 1307 | 54 1305 51
9.3 1301 | 54 1299 52
9.8 1293 | R4 1280 52
10.3 1289 § 54 1286 52
10.8 1280 | 54 1278 52
1274 | 54 1273 52
11.8 1268 155 1267 52
1260 | 56 1259 52
0706 12.8 1255 | 56 1254 52
0730 11248 ! 56 1247 53
10800 13.8 11246 {56 1245 54
0830 1241 | 56 1238 54
0200 14.8 1237 156 1238 54
0930 1231 |56 1228 54
1000 15.8 1225 |56 1223 54
1030 1220 |56 1219 54 ,
L]
1100  he.s [1211 |56 245 P
1130 1200 (56 1197 54|

FORM PT-100



L
i
1
£

£ STAGE TEST UNIT & _

= wel SOQUIP et al 3T. FLAVIEN NO. 3 TEST OPERATOR: F. SCHATZ
o -
EE custouen: SQQUIP O —p—— IN5. ORIFICE METER )
S . SEPERATOR GAS METERED 8Y: »
E_—%‘ REP, HY: M. SAL\JC_HEZ . =i 2 aNCH CRITIC AL SLOY) BRTOVER 2
—_—— M. SAN — X 2 iNOH CRITICAL FLOV PROVER ;
== — .
% WELLHFAD DATA J FLOW PROVER i L GRDENSATE OR Ol PRODUCTION WATCR PRODUCTION
Fiow or o FRES. | - NK 7 <n AN

E: Saic Shut In 186 Flow csa Choke ___S_T;\ll‘(:‘ RES. aripice [ CAP: TA\.} “ BBLS. | CAP: TANE 2 8BLS.| GCumul. lcap: TANK 3 sgis.l Cumub
== ane Duration| pres. | Temp.| Pres. Ui PROVEH Ditt. | Temp. | PLATE ___BBLS./IN. sors.snaf QUL O BELS. /1N, | A
e T JHRS) Size ST UNS) i F) Size ot 1 SR Cond, -————_TTR“__ Prod.
e EsIG | S FF | PSG {INS) Rece 1 Cleck [INS.) Tota! Lig. 1= Tank 0ii, Coru. in Tank Prad, Fave, in Tank
% IPSIGI §\pSI1G) FTr s igeLgy §1FT) 1INS) | RELS) 12BLS.) (ET ] "WSa | B5LS {BELS.;
TR
§ June 23V77 CONTINUING FiQy TEST .375
B3 1500  |17.8 |1200 (56 1197 54 ol
(1230 1195 |56 1194 54
o
o (137 18.8 l1101 |56 1190 54

13390 1185 156 1184 55
. .

gy 11400 19.8 11185 |56 1185 55 LIQUIDS COMING 7 FACE g EXTINGUTSHING FTARE

143 1170 |56 1165 55 |

1500 20.8 11368 156 1165 55

1530 1169 |56 _ | 1165 55 -

1600 21.8 11168 |56 i85 55

1630 1169_156 1185 55

1700 22.8 11165 156 1160 55 LIQWIDS STOPPED | STUGGING

1730 1151 |56 1145 1535

18C0 23.8 11150 |56 1145 55 LIQUIDS AGAIN EXTINGHTSHING FLARE

1830 1148 |56 1147 55 i

1900 21.8 11147 156 1146 56 SLUGGING $TOPPE g

1230 1164 |56 1161 56

2000 25.8 131130 ;55 413301 54 ... LA

2C30 1177 {55 1175 53 SLUGGT®S TLIQUIDS

2100 26.8 11149 158 1149 52

2130 1150 154 1150 52

. !
2200 27.8 11191 {54 . 1182 52 .
12239 1190_154 1182 52 i
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% FIELD NOTES FOR SINGLE STAGE TEST UNIT &
— e SOQUIR ot =1 ST. FLAVIEN NO. 3 ——————— TEST OPERATOR:_____F. SCHATZ -
g . e g CAATTITT )
Beme  CUSTOMER SALLA YA O INS. ORIFICE METER N
= . e SEPERATOR GAS WMETERED BY: w
== nee.oey M. SANCHEZ £ 2 INCH CRITICAL FLOW FROVER !
= — : -~
%E ! i.,_, ) Vb beHeAD D1ATA H FLOW COMDENSATE DR OtL PROOUCTION VIATER PRCDUCTION
= ete feme ' ' STATI  PRES. TANK Y __ | TANK #7 - TANR A T
ﬁ ~1- Shir in TRG Flow csa Cheke ppicier 1CAP SaLd. [CAP: —BBLS. h“[’"-’ . CAP___. BBLS.} B
s and Duratony pres, | Temp. | Pras. Sire OR PROVER PLATE BRLS./IN, gBLs./An.| S Y gaLs./N. N
_ Time itiRg: iz - e 3iZk TOR: ] OR: Senc. . om_ Pros.
] 800 Gorr L PSS {(iNS) Rt ‘:;“';’ (INS.) Total Lig. 10 Tank Qi Tond. 3n Tank Feod, . Water in Tunk
Fre] i R Gheck i PR . e e £ . o
o i FSIGT | (pgiGy (FT)y (INS} {88L5; iFT) $tNEY {O0LG) [ HMeED (BRLS) (BRLS
= 'r
h 1
== | June 23/77 CONTINDING FLOW TEST i .375
] 1
] 28.8 {1181 54 1175 52
|
1170 55 117G | 53
29.8 11167 | 55 1167 52 LIQUIDS EXTINGUISHED FLARE
L /77 i
1150 55 1149 52 |
; 1
30.8 {1148 | 55 1147 52 ' i
1145 55 1142 52
31.8 11131 | 54 1130 51 ,IQUIDS EXTINGUISHED FLARE
1132 54 1131 51
32.8 11132 | 54 1129 51 " " '
1134 54 1134 S1
33.8 11129 | 54 1128 51 " " '
1145 54 1145 52 " n !
34.8 11114 | 54 1114 52
1149 55 1148 52 " " !
35-8 (1117 | 54 1115 52 " " :
1134 54 1132 52
36.8 {1149 | 54 1150 52
1132 54 1111 52
37.8 {1147 | 54 1146 52
1135 | 56 1131 53 LTOUIDS EXTINGUISHING ELARE
38.8 {1130 | 55 1125 53 | ! {

R N AL o g e
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= S/ ILIT R ABL - __ E
= SERERidh (i L ‘5‘* = mes o o= == =S = =
=t e & s =
= o FIELD NOTES FOR SINGLE STAGE TEST UNIT #
= weu SOCUTP et Al ST. FTAVIEN HG. 5 S st Geexaron: <
% CudomeK SQQU IR o_ . ‘ E
R SIPERATOR GAS METLRED 8Y: B B
REF. BY: M. SZNCHEZ. . X0 2 iNCH CRITICAL FLOW PROVER 'y E
— 3 WELLHEAD DATA F7OW PRCVER CONDENSATE OR GIL PRCDUCTION WATER PHODUCTION %
=] . Fiow or j STATIC Pﬂssﬁ TANK #1 TANK #2 \ TANK #3 =<
= Date Shut in | TRG Flow | Cso Choke ' opisrer AP BBLS.fcAPi__ " e s ws.f Cumul Hbeae. " 7 amys, =
-] and Duration] pros. | Temp. | Pras. 7 OR PROVER D4t | Temo. | OB ArE BBLS./IN. vore sn | CiOr 88LS. /1. =
| Time {tHRS: Size 7T INS) | e F) B T T — —Or. Cona. — [
" ' Fsilr | ovord | iPSIGE | un® R I veAh N BTN Total Lig. in Tark Ot Coad. in Tank Prog. . waoter 0 Tank =
= psicy | Taa o e b oamsy | oqreroy |oen AESTTIN B ) 18BLS.Y FTa | ouinsa | oc3sLs (BELS |
o - = e - =
= =
=] June 24777 B
= =
= 10930 1127 | =5 1124 ! 541 =
=] &
@& | 1000 |39.8 [1142 | 55 1131 55 s
= =
ﬁ 1030 1105 55 1100 54 B
= 1109 | =s F
= |1100 |{40.8 11109 | 55 | 1107 53 =
= | 1130 1140 | 55 . 1139 | 56 E
] B
B 11200 [41.8 l1102 | 36 1100 56 B
1230 1130 56 1130 !~ 56_ -g
1300 42.8 11058 =7 1097 56
1330 1145 56 1139 | . 56
1.400 43.8 11120 56 1120 |. 56 : .
1430 1115 56 1114 | 56
1500 44.8 {1147 56 1145 84
1530 1112 56 1108 |. ° 54
1600 45.8 1125 57 1128 |. 55
1630 1151 58 1148 . 56
1700 46.8 (1089 58 , N 1086 1. . 56 LTOUIDS EXTINGUISHING FILARE
1730 1122 57 1122 . 87
1800 47.8 (1123 55 1122 55
1830 1111 55 1107 55
1200 48.8 (1122 55 1120 55 !
!
1930 1139 55 1138 54
2000 49.8 11101 55 1100 24 | A

FORM PT-100



L OOIITR o+ 2l .3 TEST GPERATOA
CHISTOMER: UIP —p— . _INS. ORIFICE METER 1
N SANCHE?, SEPERATOR GAS METERED BY: ) NCH CAITICAL FLOW P :—;
WELL Hr:r!Y)AT/; FIOW PROVER : CONDENSATE OR OIL PRO WATER PRODUCTION.
T;ti bras. | oo ~ _oa PF:O\;E; .T. rems O%%‘ECEE » — —
csim | m e 1 Check (s ©1!. Cond. 1n Tank
June CONT EST
2030 1133 55 1132 54
2100 1111 55 13110 : 54 )
213¢C 1102 34 1109 | 54 XTI
2200 1129 34 1129 54
2230 1099 54 1098 54
2300 1124 54 1124 54
2320 1132 53 1132 53
2400 1096 55 1095 54
June
003 1102 54 11902 54
0100 1132 54 1132 54
0130 1100 54 1160 54
0200 1110 54 1110 54
0230 1092 54 1091 54
020C 1090 54 109C 54
0330 1122 54 1122 54
0400 1118 54 1118 54
0430 1120 | 54 1120 54
0500 1129 584 1122 54
Q530 1079 54 1078 54
0600 1125 54 1125 54 i
0630 1107 154 1107 54 J
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PT SERVITES

FIELD NOTES FOR SINGLE STAGE TEST UNIT #

VELL: SOQUIP et al ST. FLAVIEN NO. 3 TEST OPERATOR: F. SCHATZ
CUSTOMER: SCQUIP O__& INS. OR{FICE METER &
REP, EY: M. SANCHEZ SEPEAATOR GAS METERED B [X 2 INCH CRITICAL FLOW PROVER T
WELLHEAD DATA FLOW PROVER CONDENSATE OR O!IL PRODUCTION WATER PRODUCTION
pate A 185 | Flom | csg | choxe |_TATIC PRES. ORIFICE cap__ OV s fcar AN s, Cumut. cap__ T gais. Comul.
B ou’;;glon Pies. |Temp. | Fres. cee | OB PRO;Tv.r. (DI;\E(S.) T(t:"rr;?- PLATE ________IO_:__BBLS./IN. ___‘_TBI?LS.AN. E,D':f' ___T__Giii_ﬁéLS./(N. M
(PSIG: °F) (PSIG) {INS) Rec. ~hock (INS.} Tota! Ly, 1n Tank 0!, Cond. in Tunk o Water in Tank
(PSIG) | [pgiCl T aNs) @aLs) | (¢,T1 | NSy | tBBLS) (BBLS.) | (FT.) | {INS.) | (8BLS) 1BBLS.)
June 25477 CONTINUING FLOW TEST . 375
D700 60.8 (1097 54 10987 54
0730 1125 54 1125 54
08090 61.8 111052 55 1102 54
03830 1109 55 1107 54
7900 162.8 11104 55 1102 54
230 1101 55 1097 54
1000 63.8 {1121 55 1118 54
1030 1097 55 109% 54
1100 64.8 11110 55 11g¢ 54
1130 1115 55 1112 54
1200 65.8_ {1109 55 1107 R4
1230 1112 55 1109 54
1300 66.8 11109 55 1108 54
1330 1098 55 1028 54
1400 67.8 11099 55 1098 54
1430 1110 56 1109 54
QQOG 68.8 110°5 57 1090 56
1530 1118 58 1117 57
1620 69.8 11105 58 1103 57
1630 110C 58 1099 57
1700  |7g.3 [L107 |58 15105 57
1730 Q37 58 10S6 57

FORM PT-100




PT SERVEPES

FIELD NOTES FOR SINGLE STAGE TEST UNIT #

WELL: SOQUIP et al ST. FLAVIEN NO. 3 TEST OPERATOR: ¥. SCHATZ

CUSTOMER: SOCUIP

O __A——  INS. ORIFICE METER

M SANCHEZ SEPERATOR GAS METERED BY:
REP. BY: S

L'}k 2 INCH CRITICAL FLOW PROVER

WELLHEAD . FLOW. PROVER CONDENSATE OR OIL PRODUCTION WATER PRODUCTION
Flow or TANK &1 TANK #2 TANK #3
Shut in TG Flow STATIC PRES. ORIFICE P: BBLS.] CAP: BBLS. (C),UlmU’- CAP: gaLs.| Curul.
D‘;;;‘S’)"“ Pres. | Temp. OR PROVER Ot | Temo.| PLATE | BBLS.AN._____ ____ BBLS./IN. C;ng’ BBLS./IN. ‘F;r";s'
" =1 (INS) | (0 F) iz oL:§ - . = .
(PSIGH | (°F) Rec. g%tgl' (?th Total Lig. 1n Tank 011, Cond. in Tank Prod. water in Tank

{PS1G! (PSIGH : {(FT) (INS} (BBLS) \FT) [INS) 1BBLSY (BRLS.) (FT.) {INS. {BaLS) {BBLS.)

B Juhe 25/77
1800 58
1830 58
1900 57
1930 ; 57
2000 56
2030 156
2100 56
2130 56
2200 55
2230 55
2300 55
55
55

2330
2400

cune
0030 085 | 55 1084
0100 1097 | 54 1095
0130 1312 | 55 1110

0200 107 | 55 1105
0203 TEXSTEAM VALVE ARM SPRING BROQKEN

0230 SHUT IN WELL - CANNOT REPATIR |SPRIN(

COMMENCING | BUILDTUPS
0235 1232
FCRM PT-100
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FIELD NOTES FOR SINGLE STAGE TEST UNIT #
welt:__ SQQUIR et al ST. FIAVIEN NO. 3 TEST OPERATOR: F. SCHATZ
CuUsT CMER: SQQUIP. O a— INS.ORIFICE METER I
7 SEPERATOR GAS METERED BY: @
REP. BY: M. SANCHEZ TX 2 INCH CRITICAL FLOW PROVER
WELLHEAD DATA FLOW PROVER CONDENSATE OR OIL PRODUCTION WATER PRODUCTION
Date :;:.’.‘:’ e [ 166 |riow | csc | chroe STATIC PRES. | I Akt T e TANKEZ cumat. [ car TANKHS Com.
T&‘i::’e u;;:ts'y ! Pres. |Temp.| Pres. Size OR PROVER _ I(DI;\IYQ-) T(':n;r;- PLATE S DBLS-/IN | s BBLS- N Cong, | — BBLS./IN. brod. ‘
Ps1G) | 1P F) | (PSIG) (INS) Rec. gh‘i'lc‘k N VINS Total uig. in Tank 0il. Cond. 1n Tank Prod. water_in Tank
PSIGY | (psiG (ET) | iINS! @by | FT ] uNSH | (BBLS) (8BLS.) | «FTo | uMs. | BBLS) | iBBLS.)
June 126/77
0240 124 I
| 0245 126
Q250 127
0255 128
0300 1294
0315 1315
03 133
0490 2135
1 0500 138
0600 _ 141
07Q0 _l44
1 0200 145
0900 146
11000 146
1100 144
11200 147
ALTT
0800 1546
_
ol

FC-vi PT-100




Ste Foy, July 26, 1977.

Ministere de 'Enargie et des Ressources

TO : Mr Mario Sanchez Gouvememegzt du Quéfaec
Documentation Techinique

FROM  : Mr Roberto Aguilera DATE: 1380 HARS 07

RE . EVALUATION OF SAINT FLAVIEN FIELD moom: 2 D H D4

_ lell tests of Saint-Flavien #1 and #3 have been 2veiuated with
the final goal of determining gas-in-place, recoverablie reserves and deli-
verability. This study presents the analysis in full detail.

CONCLUSIUNS AND RECOMMENMDATIONS »
, 1. The gas-in-place was determined from volumetric and pressure
analysis with the following resuits:

GAS-IN-PLACE (MMSCF)

" Based en
Volumetric Pressures Anaiysis
Saint-Flavien #3 6,259 5,559
Saint-Flavien #1 3,038 3,065
TOTAL: 9,288 8,624

More reliability has been placed on the volumetric estimate as we
have a reasonabl good control of the reservoir area . The value de-
termined from pressure analysis, however, are reasonably close to the volu-
metric estimates.

2. Recoverable reserves in a 10~year period has been estimated
as foliows:

MMSCF ‘ % Of Gas-in-Place
Saint Flavien #3 2,645.1 ] 42.32
Saint Flavien #1 1,133.6 + 37.31

TOTAL: 3,778.7 : o 40.68




For detailed forecast of deliverability the reader is referred to tables
TV and ¥ (pages 32 and 33)

3. The estimated'deliverability presented in Mr. Mario Sanchez's
memo of June 23, 1977 to Messrs. Andre Marier and Jacques Plante (Appendix
lﬁj can be sustained with the gas production from Saint Flavien #1 and Saint
Flavien #3.

4. The following table summarizes various parameters of interest
for Saint Flavien #3 as determined by various methods:

Method Gas Yolume Kg Radius of Skin Xf
Investigated (md) Investigation Effect Half-fract. 3
(MMSCF) (ft) S iength (ft). &

f Drawdown
Park-Jones 169.7 0.89 379.¢ ---
o Type Curves 186.6 0.77(Pg) 353.1 -5.0
< -— 3.00{t 6956.9
S —~——
-8""_ 29 A
"E"E 4 __B_d'iluul A 7 o
< | Hurst-van Everdinguen --- ——- -—- -4.50
Horner ' —— 0.82 352.3 -
Type Curves -— 0.87(Pq) 362.9 -5.0
- 3.52(tg) 730.0 -
| Type Curves ——— 1.03(Py) 3%4.9 : ———
- (Unpropped fracture) - —— _— ——
e Buildup
5 & l Horner --- 1.19 366.1 $5.72
4= 1 :
TS Type Curves R 0.98(Pq) 332.3 +5.0
=9 --- 0.70{tq) 280.8 -

The permeabilit ies to gas indicated above are reasciiable since
core analysis indicated in all, but one case, permeabilities of a fraction of
millidarcy. '




/3

{QEP 5. The following table summarizes various parameters of interest
‘ for Saint Flavien #1, as determined by various methods: -

Method Gas Volume Kg Distance to Distance to Radius of
Investigated First Second Investigation
Discontinuity Discontinuity
i (MMSCF) (md) (ft) (ft) (ft)
Drawdown
Park-dJones 169.7 1.58 187 2680 639
Type Curves It was not possible to obtain a good match
Buildup
Horner Impossible to analyse. Shape of buildup curve suggest possi-
B © ble diffusion from matrix irto a secondary type of porosity.
—] Type Curves -—- 4.44(Pg)  --- - ---
-— 0.91(tg) --- - -—-

In general, evaluation of Saint Flavien #1 appears to e very
complex. '

DISCUSSION ,
The analysis carried out will be presented in great detail, to faci-
litate future evaluations of the field.

GAS FORMATION VOLUME FACTOR
The gas formation volume factor (Bg) in CF/SCF was determined from
the relationship:

Bg = 0.02817 ZT
p
where
Z = gas deviation factor
T = temperature, Or
1“@ 4 P = average reservoir pressure, psia

Bg was found to be 0.007995 CF/SCF, as indicated in Table 1 {page 26).




Net pay was determined to be 68 ft for Saint Flavien #3 as

NET PAY
follows:
Perforated Interval (ft)

5010 - 50490

Dolomite BY5170 - 5184

5573 - E585

£con | GRAA

Dolomite C{~Y=" = v~

E658 - h682

Net pay for Saint Flavien #1 was found tc be 30 ft with the

of well logs, as folliows:
Perforated Interval (ft)

fagn7 - 4842
tomite BY4920 - 4925

| X

@095 - 5130

o
<
¢

[}

Gross Pay(ft) Net Pay (ft)

30 30

14 0

12 8

12 8

24 22

68_
use

Gross Pay (ft) Net Pay {ft)

25 15

5 ‘ g

35 14

Average porosity and water saturation for the Saint Flavien Tield.

were taken as 8 and % respectively.

TOTAL COMPRESSIBILITY

The total compressibility of the formation was determined to be

0.000430 psi'] from the equation:

Ct = Sg Cg + Sw Cw + Cf

where Ct = total compressibility, psi']
Sg = gas saturation, fraction
Cg = gas compressibility, psi']
Sw = water saturation, fraction




,m/5

water compressibility, ps*i-1
-1

Cw
Ccf

8]

rock compressibiiity, psi

Average values of Sw and Sg were found to be 30 and 70% respectively.
Cw was found to be 0.0000031ps§ as a function of temperature (5580R} and pres-
sure (1928.3 psia) using Dodson and Standing charts. Cf was found to be 0.0000053

psi as a function of average porosity (8%) using Hall's correlation.

RESERVOIR AREA

it oa 0 nown in Figures 5
and 6, for dolomites B and C individuaily, with the following results:

RESEMVO reas were determined Tr

ia
i

AREA (ACRES)

Saint Flavien #3 Saint Flavien #1
(Left of the Fault) {(Right of the Fault)
polomite B 352 531
Dolomite C 237 S

Dolomite C has a virgin area (173 acres) that has noi been touched
by any well.




SAINT FLAVIEN #3

FLOW TEST ANALYSIS

The flow test was carried out between June 22 and 26, 1977. The
test carried out by Otis Engineering is attached as Appendix I.

A1l pressures gaged were referred to mid-point of the perfofated
intervais (5346 ft), using a gradient of 0.045 psi/ft, and transformed
into absolute pressures by using an atmospheric pressure of ]4 65 psia, as
indicated in tabie II (pages 27 to 29;

~

ESTIMATED GAS-VOLUME INVESTIGATED BY
PARK-JONES METHOD

The Park-Jones method, also referred to as reservoir limit fest
was used to evaluate the flow test. This technique allows tc estimate the
amount of gas investigated by the test with the use of the eguation.

G = Sa
th Bg (24}
~ where Y - dp/dt
| Bg Qg
Sg = gas saturation, fraction

dp/dt = change of pressure with respect to time at any mement during
the flow test, psi/hr

Qg = gas rate, SCFD

ct total compressibility psi']

The values of dp/dt were determined from Figure 1, by taking the
tangent to the flow curve at various times. These values are presented in
Tzble II. Flow rates were measured by Otis Engineering and are aiso present-
ed in Table II.

The calculated values of Y are shown in Table II in psi/hrMCHday.
Park Jenes has show: that a log-log plot of Y versus flowing time should re-




sult in a straight line with a slope of 450, if the transients have not reach-
ed any boundary. When the external boundary is reached the value of Y becomes
constant and hence, the 45° line changes into a horizontal.

Figure 2 shows the log-Tog piot of Y versus time for Saint Flavien
# 3. Lines ! and 4 form an approximate straight line with a slops of 45°
as predicted by theory. The deviaticn of line 2 from the main trend is
due to an unexpected 10 minutes shut-in of the well, at 4.05 hours of f]bwing
time. This shut-in was necessary for some repairs. The deviation of line 3
is due to production of some liquids.

Based on the information provided by Figure ? the volume of gas
investigated during the flow test was:

€= 0.7
- - =1
0.52 Psi/jnr % 24 hr x 0.050430 psi = x 0.007995 CF
MCF/day day SCF
G = 169679 uscr
)

It must be noticed that the 45
1

NP | E +bha +Fact - 3 |59
end of the test, with no noticeab

straight line continucs until the
i Thie
IR INE~]

-t

Y P
S an ingaication

ont
that the external boundary was not reached during the test. Consequent

owed
<
fad
)
[¢o)

gas volume investigated is only a part of the totzl gas-in-place.

ESTIM

ATE
PERMEABI

OF TRANSMISSIBILITY, FiLOW CAPACITY, AND
LiT

Y T0 GAS BY PARK-JONES METHOD
The Park-Jones methed permits to estimate the reservoir transmissi-
bility (Kh/A&} from the equation:

K = 70.6
lﬁg,g ty (5.61)

where Kg = effective permeability to gas, md
/ng = gas viscosity, cp
h = net pav, ft
t = time, hours
Y =

(dp/dt)/ (Qg Bg). psi/hr/CF/dsy




The reservoir transmissibility for Saint Flavien # 3 was calculat-
ed to be 4033.6 md-ft/cp from the relationship:

K h 70.6 4033.6 md-ft
S ot = —Cp
Mg 60 x 0.052 x 5.61
1000

The formation capacity was found to be 60.50 md~ft, on inclusion of
the gas viscosity (0.015 cp). Finally, the effective permeability to gas was
found to be 0.89 md, by considering a net pay of 68 feet.

DRAWDOWN ANALYSIS USING TYPE CURVES
The most modern approach to transient pressure analysis is the use

of type curves. The type curve analysis of Saint Flavien #3 was carried out
as follows:

1. the difference between the initial and the flowing pressures
(pi - Pwf) was established as indicated in Table II{pages 27 to 29).

r

A :log-log plot of (Pi - Pwf) versus time was prepared as

shown in the black grid of Figure 3. This data curve was

placed over the type curves presented in Figure 4 (both grids
were at the same scale) until a match was obtained with the

type curve. The red lines in Figure 3 show the theoretical
type curve and the match obtained with the pressure déta of
Saint Flavien #3. If can be noticed that the match was obtained
with the line representing a skin $=-5. This is reasonable
since the well had been previously acidized. '

3. A match point was selected which corresponded to the follow-
ing information.:
t= 10 hours, td=2.9 x 10°
&F - 394 psia, Pr= 1.75
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4. Transmissibility, formation capacity, and permeability to
gas was calculated with the use of the equations:
Pd = Kh (sP)
T41.2 Qg Ag Bg

and
td = 0.000264 Kgat
Q/‘gct"wz
where
Pd = dimensionless pressure determined from the type curve.
td = dimensionless time determined from the :utyhe curve.
rw = wellbore radius, ft

Other parameters as defined previousiy.

Inserting known valuesin the previous equations resulted in.
K h (394

g (394)

175 = YiTZ % {3900006/5-61) XAg X 000799
Kh _ 3486 md-ft

g -

A9 cp

(91]

Conseguently the reservoir capacity (th} is 52.29 nd-ft, and the
permeability to gas (Kg) is 0.77 md. '

The dimensionless time equation also permits an estimate of Kg as

follows: _
2.9 % 10° = 0.000264 Kg 10
08 x .015 x 00043 x.232

Kg = 3md

ESTIMATE OF RADIUS OF IMVESTIGATION
The radius of investigation during the flow test was calcuiated
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to ke 462.3 ft with the use of the equation:

ri = Kg t
40 P agCt
where
ri = radius of investigatbn, ft

flowing time, days

o+
n

Othaer parameters as defined previously. The permeabi]ﬁty to
gas (Kg = 0.77 md) determined during the drawdown was used and,

ri = J7 X (80.2/24) = 353.1 ft
40 x 0.08 x 6.015 x 0.00043

This vadius indicates that during the test an area of T ri? =
17'(353.1)2 = 391,646 = 8.99 acres was investigated.

ESTIMATE OF GAS-IN-PLACE BY ANALOGY BETWEEN GAS VOLUME
INVESTIGATED (PARK-JONES), RADIUS OF INVESTIGATION, AND
PROBABLE RESERVCIR AREA FROM GEOLOGIC MAPS. -

Structural maps (Figures 5 and 6) indicate that the reservoir
areas for Saint Flavien #3 are 352 and 237 acres for dolomites B and C res-
pectively, or ar average of (352 + 237)/2 = 294.5 acres.

By analogy between the gas volume investigated, the radius of
investigation (or area investigated), and the area determined from the
structural maps, it is possibie to make an estimate of total gas-in-place
for Saint Flavien #3 as follows:

8.99 acres -~------3% 169.7 MMSCF
294.5 acres -------- > 4

The previous relationship indicates that the gas-in-place for
Saint Flavien #3 is 5.559 BSCF. This figure is lower than the gas-in-place
determined by volumetric means (6.250 BSCF), although the figures are reaso-
nably close. More credit has been given in this study to the velumetric es-
timate, as we have a reasonable good control of the area, and the drawdown

was altered due to an unsxpected shut-in and production of liquid.




BUILDUP TEST ANALYSIS

The buiidup test followed the flow test described previously.
The buildup test was carried out between June 26 and 29, 1977, by Otis
Engineering as shown in Appendix 1.

As in the flow test all pressures gaged were referred tc mid-point
of the perforated intervals (5346 ft),using a gradient of 0.045 psi/ft,
and were transformed 1into absolute pressures by using an atmospheric pressure
of 14.65 psia, as indicated in Table TIL.{pages 30 to 31). '

ANALYSIS USING HORNER METHOD -

The Horner method consists of crossplotting the shut-in in pressure
versus log ( (t + Aat)/at) were t is the f]owing time previous to the shut~in
and at is the shut-in time. Theovetically, this cross plot should result in-
a straight 1ine with a slope of m {psi/cycle), which is directly related to
the reservoir transmissibility by the equation:

Kgh - 162.6 Qg Bg

Ag m

where ail the nomenclature has been definea prev:icusly.

Ta'.7e 111 shows the data used for the preparation of the Horner plot.
Figure 7 shows the Horner plot of Saint Flavien #3. The straight line extra-
polates to a P* = 1950 psi, and results in a slope m= 244 osi/cycle. The trans-
missibility is thus calculated as:
Kgh = 162.6 x (3200000/5.61) x 0.007995
Mg 244

Kgh - 3704

M9

Consequently the reservoir capacity {Kgh) is 55.56 md-ft and the ef-
fective permeability to gas {Kg) is 0.82 md. These values are considered
the most realistic for Saint Flavien #3 as the straight line obtained in Figure
7 is nearly perfect.
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‘ESTIMATE OF SKIN EFFECT
The skin effect is calculated from the re?ationship'
31

S= 1.151% Plhr - Puf - 109 + 3.2
m & ¢/4g Cg rw

where
P1 hr- pressure read from the straight 1ine at 1 hour, psia.

Pwf flowing pressure previous to shut-in, psia

™™

wellbore radijus, ft

Other parameters as defined previously.

Inaert1ng rp own parameter reduces the above eguation to: N
1.157 {1480 - lo4l.l - log 1.32 + 3.23
{ ( 08 X .015 x 00043 X .23° J

S=  -4.50

This skin compares very favorably with the skin {-5) determined by
type-curve matching in Figure 3. This is z reasonable value since
the weil was acid-fraced.

BUILDUP ANALYSIS USING TYPE CURVES
This analysis is similar to the one described previously for the

flow test. The only difference is that for the buildup analysis we plot the
log (Pws-Pwf) vs log at, rather than log (Pi - Pwf) vs Tog t, where Pws is the
pressure at any shut-in time and the other parameters as defined previously.

The match obtained with Figure 4 (at the same scale) is presented
in Figure 8. Noticc that a very good match is obtained with the curve for
skin S -5, as in *he case of the flow test. This cne more time corrobarates
the success of the acid-frac.

The following match data were selected from Figure 8:
at= 10 hrs, g - 3.4 x10°
aP= 369.8 psia, Pg=z 1.85

]
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The same equations described previously for dimensicnless pressure
and dimensionless time were used to calculate transmissibility, reservoir ca-
pacity, and permeability as follows:

’ th (365.8)
1.85 =
141.2 x (3900000/5.61) x.Ag x 0.007995
3926 md-ft
Kgh |
MT cp

The rveservoir capacity (th) is therefore 58.8% md-ft and the per-
meability to gas (Kg) is 0.87 md. These values compare very well with the
results obtained by other techniques.

The dimensioniess tima equation also permits an estimate of Kg as
follows:

. 5 .
3.4 x 10%=  0.000264 Ka (10) .
.08 x .015 x 0.00043 x 0.232

Kg = 3.52 md

which is within a reasonable range of accuracy.

BUILDUP ANALYSIS USING TYPE CURVES FOR AN UNPROPPED FRACTURE .
Well Saint Flavien #3 was acid-fraced successfully with 840 gaiions of

HCL at 28%, 2100 gallons of water with 20% methancl, 15000 gallons of HCL at 28Y%

with 5000 gallons of methanol in Apwil, 1977. 4

Production following the acid-frac was 4.6 MMSCFD through a ¥ in orifice.

The type curve for unpropped fractures was used and a good match
was obtained as shown in Figure 9. For this case the dimensionless pressure is
the same as indicated previously. However, the dimensioniess time changes to
the equation:

tg= 0.000264 Kgat
pAg Ct xf[
where

Xg= Tracture half Jength, ft.
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Other nomenclature as defined previously.

The following match data were extracted from Figure 9.
at = 10 hrs, tg= 4 ‘

aP = 369.8 psia, Pg= 2.2

On inclusion of the above numbers on the dimensionless equations,
the following results were obtained:

2.2 = th {369.8)

141.3 x (3900000/5.61)4g x 0.007995
th = 4672 md-ft
AT Tcp

s
length of the fracture as fo

g 0.000264 x 1.67 x 1
.08 x .015 x .00C43 Yg

u

46 ft

Xf

GAS-IN-PLACE BY VOLUMETRIC MEANS _
Gas-in-place by volumetric means was calculated from the equation:
G = 43560 x Ax hx @ x (1 - Sw)

Bgi
where
A = reservoir area acres
h = net pay, ft
@ = porosity, fraction=0.08

Sw = water saturation, fraction=0.30
Bgi= initial gas-formation volumer factor, CF/SCF
- = 0.007995 CF/SCF
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43560 x 352 x 38 x .08 x 0.7
0.0076585

Dolomite B: G 4.081 BSCF

Doljomite C: G 43560 x 237 x 30 x .08 x .70 = 2.169 BSCF

0.007995
Consequently the total gas-in-place for the biock of Saint
Flavien #3 has been estimated at 6.250 BSCF.

i
1

DELIVERABILITY

Estimates of deliverabiiity were carried out for Saint Flavien

#3, by considering the gas-in-place determined previcusly. The de-
liverability equation:

Q = C (Pws - ow)n
has been found to be useful for fractured reservoirs when the flowing
times are long as in the test of Saint Flavien 3.

DETERMINATION OF THE EXPONENT n

To determine the value c¢f n, the performance coefticient ?C“
Tor the maximum flowing time was calculated from the equation:

C = 0.703 th

#g 12 In (0.47Z vi/rw)

where
ri = radius of investigation, ft.

Other parameters as defined previously.

C - 0.703 X 55.56 = 0_84
0.015 x (460 + 98) x 0.84 x In(0.472 x 3b3.1/0.23)

By using the deliverability equation the value of n was calculated
from:
' 3900000 = 0.84 (1928.32 - 1347.12)" .
and resulted in n= 1.06. As the value of n must be within a range of 0.5 to
1.0; for Saint Flavien, it was assumed that n equals 1, i.e., that there will
be no turbulence during gas production. The deliverability curve for this
condition is shown in Figure 10.
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DETERMINATION Or STABILIZED PERFORMANCE CURVE

The stabilized performance curve have been determined for the
area of Saint Flavien #3 as follows:

For an area of 294.5 acres, thre radius of the reservoir is re=
2020.8 ft, and the stabilization time is given by:
tsta = 40 BAg Cg rg2
K

Inserting known parameters in the above equation results in
tgga = 69.38 days. Using the stabilized time and the radius of the re-
servoir (2020.8 ft), the stabilized performance coefficient Cgty was calculat-
ed to be 0.667 from the equation. ' '

Cotap = 0.703 X 55.56
.015 x (460 + 98) x 0.84 X In (0.4/2 X 2020.8/-23)

+
stab

Copap = 0667

This permitted toestablish the generalized deliverabiiity equation
1 n

Cadtnnd+ [ 5
¥ Sdifiv riavig

O

- =h

y #3 assuming a reservoir area .of 294.5 acres. Such equation
is: '

Q= 0.667 (Pus? - Fwf’)

This‘equation is depicted graphically in Figure 10.

EVALUATION OF ACID-FRAC
TREATMENT IN SAINT FLAVIEN #3

This section evaluates quantitatively the results of the ‘acid treat-
ment carried out in Saint Flavien 3.

A pressure survey was conducted in April 20, 1976 by (i3 Engineering
as indicated in Appendix Ii;. Table Yj:shows the pressure at the mid-point
of the dinterval (5346) at absolute conditions. '

BUILDUP ANALYSIS BEFORE ACID TREATMENT USING HORNER METHOD
Table Eirshows the data used for the Horner plot. Figure 12 shows
plots of pressure versus log {(t tat)/at). The resulting slope of the second

buildup is 155 psia/cycle. The value of Kg was found to be 1.15md from the
equation:
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Ke = 162.6 Qg/%g Bg
mh
vhere Qg = 1,650,000 SCFD and h = 30 ft.

Notice that the pay in this instance is lower because only the
gross interval 5624 - 82 Tt was analyzed in this survey.

The skin effect was found to be # 5.72 from the same relationship

discussed previously in this study as follows: W‘
S = 1.151}1800 - 230.7 - 1log[1.15 ) + 3.23
155 .08 x .015 x .000655 x .23% , J
= +5.72

This indicated damage of the férmation. Upon the acid-frac the skin
was calculated to be -4.50 which indicated that the damage had been removed .
Production increased from 1.65 MM to 3.8 MMSCFG. The comoressibility
this case was determined from the “elatxonshlp

(te = 0.70 x_) (0.30 x .00031) + .0000053

K (1'920 : 530, 7))

Y. = .000855 psi —1

BUILDUP ANALYSIS BEFORE ACID TREATMENT
USING TYPE CURVES

Table YL presents the data used in this analysis. The match obtain-
ed with the type curve is presented in Figure 13. HNotice that the match is

good for the type curve corresponding to S = +5, which compares very wel! with
the previcus calculation and indicates the présence of damage.

. It must be stressed, however, that various matcles were possibie for
S = +5 with the date at hand. To decide what type curve to use,the following
procedure was followed:

1. The wellbore storage coefficient was calculated from the
relationship:

C - 0.234 Qg Bg at

AP
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The values of at and aP must lie in a 45° line that corresponds
to the wellbore storage effects during the test. Unfortunately
we did not have very early pressure measurements, and this
vaiue had to be determined approximateiy by extrapolating the
pressure data back to a 4501ine. It is fortunate that this

can be done provided we have a previous estimate ef the skin,
as the lines for various values of C follow the sarme trend.
For this type of analysis a 4P = 140 psia that corresponds to
st = 0.036 hrs was found, and

C 0.234 x {1650000/5.61) x 0.007995 x 0.036 -

140

2. The dimensionless wellbore storage, C, was tetermined from:

C= ¢ = 0.14
21T r2 hRBCy 277 (.23;2 3T x .08 x 000655

C = 259.3

3. The data curve was placed over the type curve of C = 259.3 as
shown in Figure 13. From this Figure the following match data
were extractiead:

- 4
at = 10 hrs. 8ty = 4.5 x 10°

aP

1664.9, Pq ¥ 10.2

The following permeabiliteswere extracted by using the dimensionless
pressure equations: '
10.2 = th (1664.9)
141.2 x (1650000/5.61) x 0.007995 x .015

Kgh _ 2034 md-ft
A~ cp
Kgh = 30.51 md-ft

Kg = 0.98 md
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The permeability to gas was also calculated from the dimensionless
time equation as follows:

4.5 x 10% = 0.000264 Kg 10
08 x .015 X .000655 x .23¢

Kg = 0.70 md

The values of permeability so calculated compare very well with the
values determined by the Horier method. Also the type curve used corroborated
the wellbcre damage. .

In conclusion all the analyses indicate that an acid job was requir-
ed to remove . the damage. The acid job was carried out with excellent re-
sults as discussed previously.
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SAINT FLAVIEN #

A pressure survey carried out Trom Sept 26 to Oct 3, 1975, in
Saint Flavien #1 has been analyzed. The pressure surveys include both draw-
dowrr and buildup tests.

DRAWDOWN TEST

The drawdown test was carried out between September 26 and Septem-
ber 29, 1975. Appendix Iii.presents the pressures measdred by 0tis Engineer-
ing. '

ESTIMATE OF GAS VOLUME INVESTIGATED BY
PARK JONES METHOD

The principles for the application of this method were described
previously for Saint Flavien #3. The data required for the analysis are pre-
sented in Appendix IIE:. Valus of dp/dt were calcuiated from Figure 14. Fi-
gure 15 shows a lug ~ log pioct of Y versus t. The various 45° trends indicate
the presence of discontinuities, barries or faults within the reservoir,

It is rather notorbus that the gas volume investigated by the draw-
down of Saint Flavien #3 and #1 are equal. Gas volume investigated
for Saint Flavien #1 is equal to:

G = §_g___ o 0.10 =
Y Bg Cy (28) 0.05 x .007995 x .00043 x 24
G = 169679 MSCF

Figure 16 shows a comparison of the Y versus t plots for. Saint
Flavien #1 and #3. Note that the data points follow a generai trend of 45%.
- The similarity is rather remarkable since the 2 tests were carried out with
a difference of 20 wmonths.
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ESTIMATES OF TRANSMISSIBILITY, FLOW CAPACITY, AND
PERMEABILITY TG GAS BY THE PARK-JONES, METHCD

The log-l1og plot of Y versus time indicates some discontinuities
around well Saint Flavien #1. Transmissibilities were calculated from:

(th] . 70.6

Ag Tty (5.61)

as

KM . 70.5 . 7232.6 md-ft o
A3 ]} 7 X0.87 x 5.61 cp D

1000
KM 70.6 5243 md-ft
g 2 7Tx0.5 % 5.61 cp
T000
K'|  70.6 3146 md-ft
g /3 50 x.08 x 5.61 cp
T0CO

The effective permeabilities to gas were found to be§

ng = 2.62 md
Kgz = 1.58md

DISTAMCE TO DISCONTINUITIES
Estimates of distance to discontinuities were obtained from the

equation:
rn = \/) Kg t
E o

The distance to the first discontinuity was found to be:

r1 =\ /3.62 x {3/24) = 187 ¥:
40 x 0.805 x 0.015 x 0.00043
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and to the second discontinuity:

ry :b/z.sz x_(8/24) . 260 ft
40 % .05 x .0%5 x .J0043

The first disturbance in the log-log Y - t plot is probably due
to a fault very civse {187 ft) to Saint Flavien {1 as indicated in the sche-
matic cross section of Figure 17. This fauit is located between Saint Fiavien
# 1 and #3 at the depth of interest. The second disturbance at 260 ft is
most likely created oy the parabytumen gas contact, as shown in the schematic
diagram of Figure 17. )

ihe third 457 Tine in Figure 15 is not disturbed and is used to
in

caiculate the radius of investigation the folliowing section.

RADTUS GF INVESTIGATION

i 3

GIUS ©
Y. = ,’- y = -" 4
; b/leog x'§89/2ﬁ) A 539 ft
radius indicates that during the test an area of TT re =

S
T x 6322 ft 2 = 1'282,778 £:2 = 29.4 acres was investigated.

PRESSURE BUILDLP USING HORNER METHGD
The pressure buildup for Saint Flavien #1 appears very difficult

tn analyse reliably because the pressure always tend to increase without
clearly defining the straight 1ine as shown in Figure 18. It is rather in-
teresting howaver, to observe that there are 3 main disturbances as in the
case of the drawdown test. This disturbance might be due, 'as in tae drawdown
case tc a fault between Saint Flavien #1 and £3, and to the gas/parabytumen
contact.

TYPE CURVE ANALYSIS

The buildup test was analyzed using type curves, with the data
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/ presented in Appendix IIi:. Figure 19 shows the match obtained. A match
iﬁ} point was selected that cerresponds to: '

at = 10 hours 5 sty = 1.4 x 10°

AP = 299.8 H Pa = 6.3

Reservoir capacity was caiculated from:

6.3 = Kgh (299.8)
TAT.2 x (2100000/5.61) x 7.015 % .007995

Kgh = 133.2
and
Kg = 4.44 md
A second estimate of permeability was obtained from:
<4 . 12
i.4 x 107 = 0.000264 Kg 10 o
.05 x .015 x .00043 x .23
Kg = 0.81

md

From the same analysis it was found that the skin effect is zero,
i.e., thereis no damage.

ESTIMATE OF GAS-IN-PLACE BY ANALOGY BETWEEN GAS VOLUME INVESTIGATED
(PARK-~JONES), RADIUS OF INVESTIGATION, AND PROBABLE RESERVOIR AREA
FROM GEOLGGIC MAPS.

he structural map of Figure 5 indicates that dolcmite B has an

area of 531 acres. 1In addition there are probably 173 acres of dolomite C

wittch have been untouched by the driiling bit.

By analogy between the gas volume investigated, the radius of
investigation (area investigated)., and the area determined Trom the struc-
tural maps, it is possible to make an estimate of total gas-in-place for
Saint Flavien # 1 as follows:

28.4 acres ~—--c-en- > 169.7

531 acres ~=---=--- > G
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The previous relationship indicates that the gas-in-place for Saint Flavien

#1 4s 3.065 BSCF. This figure compares very well with the das-in-place
volumetric means (3.038 BSCF), to be calculated in the next section.

GAS-IN-PLACE BY VGiUMETRIC MEANS

Gas-in-place was caiculated from the volumetric equation discussed
previously.
Dolomite B
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arently, Dolomite C is not present in Saint Flavien #1 as shown

% o8 o P e ST L $ ..t o 1 P - 0
in Figure 6. Dolomite £ is present in-between Saint Flavien #1 and #2,

bl

DETERMINATION OF THE EXPONENT n

It was calculated as in the case of Saint Flavien #3.

C= 0.703 x 47.40 = 0.660
.075 x (460+G8) x 0.€% x In (0.472 x 639/.23)

By using the deliverability equation, the value of n was calcul-
ated to be 1.055 from: '

2,100,000 = 0.66 (1905° - 1471.7%, B
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where
2'100,000 is the flow rate in SCFD
1905- is the initial reserveir pressure in psia

and
1471.7 is the flowing pressure in psia.

As the value of n must range between G.5 and 1.0; for Saint Flavien,

it wag ascumed that n - 1.0, i.e., laninar fiow.
DETERMINATION OF THE STABILIZ:ID PERFORMAMCE CURVE

The radius for a reservoir of 531 acres is 2773 Tt. The performance
coefficient at stabilized conditions was determined from:

Cstanr = 0.703 x _47.40 = 0.55

L0153 x (460 + 98) % 0.84 x In 10.472 x 2713/.23)

Consequently the generalized deliverabilify equation for faint
Flavien #1 is: ‘

POSSIBLE PRODUCTION SCHEDULES FOR_SAINT FLAVIEN #
’} L

Figures 11 and 21 presen us gas cumuiative for Saint
Flavien #3 and #1 respectively. Tables iﬂ’and prasent the deliverability
forecasts in detail. Based on this inforration it is concluded that the de-
liverabilities presented in Maric Sanchez memo of Jdune 23, 1977 (Attached as
Appendixj}ﬂj can be obtained by producing both Saint Flavien #1 and #3 &t the

following rates:

TENTATIVE SCHEDULE*  THIS STUDY
MMSCFD )

Year ~ MMSCFD CUM(MMSCF) CF1_ SF3  TOTAL o
1979 0.49 180.5 0.15 0.34 0.49

1980 0.99 543.0 0.30 0.59 0.99

1981 1.05 924.8 0.31 ©0.74 1.05

1982 1.10  1327.1 0.33 0.77 1.10

1983 1.12 1735.7 0.3¢ 0.78 1.12

1984 1.12 2144.3 0.34 0.78 1.12

1585 1.12  2552.9 6.3¢ 0.7¢ 1.12

1986 1.12  2961.5 2.3 0,78 1.12

1987 1.12  3370.1 0.3 0.78 1.12

1988 1.12_ 3778.7 0.3 0.78 1.12

* Appendix TU-




Well : 3Saint Flavien #3

Reservoir Limit Test (June 22 - 29, 1977)

Pump Depth: 4961 ft below C-F

Temperature at run depth = 98°F

Sradient at vun depth = 0,045 psi/ft

Gross interval tested 5070 - 5682 ft (KB)

Pressures will be referred o point 5010 + 5582 = 5346 ft (or 461.45 - 5344
{or mid-point of gross interval) 2 = -4884.55)

Gas gravity 0.578 (from Saint Flavien #1}

By = 0.02817ZT ; T = 98 « 460 = 558°R
D
P = P* +Pwf = 1950 + 1347.1 = 1648.6 psia
2 7 —_—
Pc - 672 ; Pr = 1648.6/672 = 2.4%
Te = 351 ; CTr - 558/351 = 1.59

Z = 0.8

Bg = 0.02812 x 0.88 x 558 = 0.007995 cuft
1648.6 SCF

"




Shut-1in
Open

SAINT FLAVIEN #3

~ DRAWDOWN

Filowing Pressure at

time 4961 ft

urs

-
2
3
k2
:
,\J

S 71896.3
0.25 1825.6
C.50 1700.5
Q.75 1786.1
i.00 1746.4
1.25 1732.8
1.50 1715.5
1.75 1701.7
2.00 1683.2
2.25 1679.5
2.50 1668.3
2.75 1656.7
3.00 1648.2
3.25 1639.7
3.50 1631.9
3.75 1624.3
4.00 1619.2
4.05 1€17.7
4.15 1586.5
4.40 1642.0
4.65 1620.8
4,90 1613.3
5.15 1602.3
5.40 1594.8
5.65 1588.7
5.90 1582.3

Pressure at

mid-point of

tested 1int.
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(psia)
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dp/dt Y = dp/dt Qg QgBg  "Ramey"
Qg Bg ~Pi-Puf
psi/hr  (psi/hr/Mcf/day)  (MSCFD) (MCFD) psia
- —-——— P - '3
349.06 7.83 E577.94% 44 60  75.70
23968 6.50 ——— 44,50 105.70
230.30 5.16 5577.94 44,80 130.2
170.62 4.0 - 42,55 149.9
111.54 2.62 5327.36% 42.59 163.5
97.34 2.29 — 47.59 180.8
83.14 1.45 5327.36  42.5% 154.6
68.94 1.67 - 41,19 298.1
54.74 1.33 5152.48% 41.1¢ 216.8
50.20 1.22 — 41,19 228.0
45.67 1.11 5152.48  A41.1¢ 239.5
21.13 1.02 _— 20,23 248.1
36.53 6.9 5031.82% 40.23 256.6
33.26 0.83 ——- 40.23 264.4
22.94 0.74 5031.82  40.23 272.0
£6.61 0.66 - 40.42 277.1
23.28 0.58 5056.28% 40.42 278.6
— ——- ——— ~—-  Shut-in
—- —- - —— " 254,3
- — 5056.28  ---  275.5
—_— ——— — —--  283.0
- ——- - ——-  285.0
-—- ——- _— --=  301.5
——- - , 4920.40  ---  307.6
— —- — -—-  314.0

*:assumed




( Flowing Pressure at ?ggssgrg ag dp/dt Y = QEL%E. Qg | QgBg "Ramey"
@ tire sser e TRV O O g | Pi-Puf
(5346')
Hours (psiqg) (psia) psi/hr (psi/hr/Mcf/day) (MSCFD) (MCFD) psia
6.15 1575.7 1607.7 --- - - -——  320.6
6.40 1563.3 1600.3 --- -— -— ---  328.0
6.65 1562.2 1594.2 --- --- --- -—- 3341
6.90 1557.6 1589.5 --- --- —-- --= 3387
7.15 18517 1583.7 --- -—- — ~--  344.6
740 1556.3 1573.0 —— — —_— e 35T
7.55 1540.2 1572.2 -—- ——— 4778.55 .. 356.1
7.580 1535.3 1557.3 21.33 C.57 4728.36% 37.8% 381.0
§.15 1532.8 iR64.8 2n.59 0.54 - 37.80 363.5
8.65 1524.4 1546.4 19.78 0.52 4728.36  37.80 371.5
9.15 1515.8 1547 .8 18.98 0.51 - 37.24 380.5
.65 1509.1 1541.3 18.17 0.49 4857.33  37.24 387.2
] 10.15° 1501.6 1533.6 17.37 0.49 ——— 36.89 384.7
afﬁs 11.15 1488.0 1520.0 16,56 0.45 4614.47  36.8% 408.3
_ @ 12.15 1472.5 1504.5 15.76 0.42 4652.78  37.20 423.8
13.15 1460.5 1492.5 14.85 .41 4516.48 35.11 435.8
14.15 1447.2 1479.2 14.15 0.40 4661.44  35.67 443.%
i5.15 14371 1469.1 10.82 0.31 4417.96 35.32 459.2
16.15 1428.1 1460.1 6.65 0.19 4375.51 34.98 468.2
18.15 1422.3 1454.3 3.21 0.09 4271.85 34.15 474.0
20.15 1417.7 1449.7 2.57 0.08 4225.32  33.78 478.6°
22.15 1414.1 1446.1 2.54 0.077 4147.25 33.16 482.2
24.15 1409.9 1441.9 2.51 6.077 4076.90 32.59 486.4
Liquids 26.15 1393.1 14213 2.48 0.077 4017.10 32.12 497.2
28.15 1401.9 1433.9 2.44 0.073 4184.33 33.45 494.4
32.15 1389.9 1421.9 2.41 0.07% 4029.08 32.21 5906.4
36.15 1380.1 1412.1 2.38 0.075 3986.87 31.88 516.2
4G.15 1371.4 1403.4 2.35 0.073 4016.61 32.11 524.9
44 .15 1364.8 1396.8 2.22 0.070 3974.46 31.78 531.5
48.15 1357.8 1389.8 2.09 0.066 3985.04 31.86 538.5
( 52.15 1350.8 1382.8 1.96 0.061 4013.59 32.09 545.5
@ 60.15 1339.6 1371.6 1.83 0.057 3999.54  31.98 558.7




Flowing Pressure at Pressure at
time 49¢1 ft mid-point of
tested int.
(5346')
{(Hours) i (psia)
H8.1°5 324 .1 1356.

76.

.,4 2

. 1347.
8C.: ’ A7 1347.1

TASLE [T (Continued)

dp/dt Y= dE/dt
Qg Bg

Psi/hr  (psi/hr/Mcf/day)
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SAINT FLAVIEN #3 - BUILDBUP

| Shut~in time Pressure at Pressure at t = 80.2 hrs  "Ramey" "Ramey"
‘ 4961 ft mid-point of t + st Pws=-Puf Pws? - Puf2
: int. (5346) at
| (Hours J. {psig) {psia} — {psiaj {psiaZ}
E 0.00 1315.1 1347.1 === ‘ | - 1'814,678.
= 8.25 1428.4 1460.4 az1.% 113.3 318,090.
E% 0.50 1450.71 1482.1 161.4 135.0 381,042,
0.75 1474.6 1506.6 107.9 155.5 458,165,
=z 7.00 1496.0 1522.6 81.2 180.9 52G,1066.
= 1.25 1511.4 1543.4 65.2 196.3 567 ,305.
= 1.50 1525.3 1557.3 54.5 210.2 610.505.
= 1.75 1535.7 1568.7 46.8 221.6 646,141.
% 2.0C 1547.6 1578.6 410 232.5 480,458,
= 2.25 1556.6 1588.6 3.6 241.5 708,972.
2.50 1564.3 1596.3 33.1 244.2 733,495,
k!ﬂ& 2.75 1564.3 1596.3 30.2 2458.2 733,435,
= 3.00 1578.8 i1610.8 27.7 263.7 779,388,
3.25 1586.0 i1618.0 25.7 273.3 203,246.
3.50 1591.5 1623.5 23.9 276.4 821,074.
3.75 1597.5 1629.5 22.4 282.4 84¢,592.
4.00 1604.3 1636.3 i, 289.2 862,795
4.50 1613.9 1645.9 18.8 208.8 894,303.
5.00 1623.0 1655.0 17.0 307.9 924,347.
5.50 1631.3 1663.5 14.6 316.2 5951,888.
6.00 1637.9 1669.6 14.4 322.8 573,885.
7.00 1850.2 1682.2 12.5 335. 1% 1,015,118.
8.00 - 1685.0 1697.0 11.0 349.9 1.065,131.
5.00 1675.9 1707.5 9.9 . 360.8 1,102,244,
10.0C 1684.9 1716.9 8.0 369.8 1,333,067.

11.00 - 1694.6 1726.6 - 8.3 379.6 - 1,166,469,
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TABLE TIT (Continued) /

Shut in twe Pressure at Pressure at t = 80.2 hrs  “"Ramey" “Ramey"
4961 ft mid-point of t + &t Pws-Pwf Pusl - Pwfl
int. (5346) at

{Hours) (psiq) (psia) sia (psia?)
12.0 1701.9 1733.9 7.7 386.8 1,191,730.
14.0 171.,.9 1747.9 5.7 400.8 1,240,476.
16.0 1727.5 1759.5 6.0 412.4 1,281,162,
18.0 1738.2 1770.2 5.5 423.1 1,318,930.
20.0 1747.5 1779.5 5.0 432.4 1,351,942,
22.0 1755.9 1787.9 4.6 440.8 1,381,908.
24.0 1762.8 1794.8 4.3 447.7 1,406,629,
28.0 1776.1 1808.1 3.9 461.0 1.454,547.
32.0 1785.7 1817.7 3.5 470.6 1,489,355,
36.0 1794.9 1826.¢ 3.2 472.8 1,522,885,
4G.0 1802.6 1834.5 3.01 487.5 1,551,079,
44.0 1808.5 1840.5 2.82 493.4 1,573,130.
48.0 1814.5 1846.5 2.67 499.4 1,594,884,
56.0 1824.0 1856.0 2.43 - 508.9 1,635,058.
64.0 , 1831.7 1863.7 2.25 516.6 1,658,699.
72.0 1838.0. 1870.0 2.11 - 522.9 1,682,222,
75.0 11839.9 1871.9 2

.07 524.8 1,689,331.




TABLE IV

ESTIMATE OF DELIVERABILITY FOR SAINT FLAVIEN #3

(P2 - ps?) - 1928.3% - 1347.1% - 1,903,662 psia’

Area = 294.% acres; ve - 2020.8 ft

tstap - 400 Mg Ctra® = 40 x .08 x .015 x .00043 x 2020.8°
| K 0.77 \

Tstab = 109.46 days

Cstab - .703 Kgh = .703 x 55.56
AgTz In (L4872 ve/rw)  .015 x 558 x .84 x In (.472 x 2020.8)

‘ .23
. o . 2 2.1
Deliverability Equation: Qg = 0.667 (Pus™ - Pwf™)
(1 (2) (3) (4) (5) £6) , (7)
Year Qg* Cum. PWS/Z PWS Pus™= puf”™ Fwf
MMSCFD MMSCF psia psia psia

1979 C.34 126.4 2248.8 1210 509,745 1772

1980 0.69 380.1 2155.7 1830 1,034,483 1521

1981 0.74 647.4 2057.5 1750 1.109,445 1388

1982 C.77 929.0 1954.1 1670 1,154,423 1278

1983 0.78 1215.0 1849.1 1580 1,109,415 1152

1984 0.78 1501.0 1744.0 1500 1,169,415 1040

1985 0.78 1787.0 1639.0 1410 1,169,415 905

1986 0.78 2073.1 1533.9 1330 1,169,415 774

1987 0.78 2359.1 1428.9 1250 1,169,415 627

1988 0.78 2645.1 1323.9 1170 1,169,415 446

*These rates vrepresent 70% of the possible contract rates indicated in Mario Sanchez
Memo of June 23, 1577 to Messrs. Andre Marier and Jacques Plante (Appendix IV).
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TABLE V.

ESTIMATE OF DELIVERABILITY FOR SAINT FLAVIEN #1

Deliverability equatior Qg = 0.55 (ng - Pw%)]

(1) (2} (3) (4) () . (6) (7)
Year Cag* Cum. Pws/Z Pws ng - ZPN% Pwf
(MMSCHD )} MMSCF psia psia psia
1979 0.15 541 2227 1880 272727 .
1980 0.30 162.9 2146 1820 545455 1663
1981 0.31 277.4 2060 1750 563636 1581
1982 0.33 398.1 1970 1690 600000 1502
1983 0.34 520.7 1879 1600 618182 1333
1984 0.34 643.3 1787 1530 618182 1313
1985 0.34 765.¢ 1696 1476 618182 1242
1986 0.34 888.4 1604 1390 618182 1146
1987 0.34 1011.0 1513 . 1320 618182 1060
1988 0.34 1123.6 1421 1260 618182 986

* These rates represant 30% of the possible contract rates indicated in Mario

Sanchez Memo of June 23, 1977 tc Messrs. Andre Marier and Jacques Plante
(Appendix TV).




k3

TABLE VL

PRESSURE SURVEY BEFORE ACID-FRAC
(April 20-21, 1976)

Gross interval 5624 - 82

1st BUILDUP

B.U. TIME PRESSURE @ 5600 FT PRESSURE @ 5346 FT ¢ = 10 HRS
t » at
At
{Hours) (psig) sia L
0 ——— . - -
0.25 ‘ 1879.6 1882.8 41.0
0.50 1882.5 1885.7 21.0
0.73 1885.5 1838.7 14.33
( 1.00 1888.1 1891.3 11.0
& 1.50 1891.1 1894.3 7.67
2.00 1893.9 1897.1 6.00
3.00 1897.3 1900.5 4.33
4.00 » 1901.4 1904.6 3.50
5.00 1903.1 1906.3 3.00
6.00 1904.6 1907.8 2.67
7.00 1906.0 1909.2 2.43
7.50 1906.4 1909.6

DRAWDOWN DATA

0 1906.4 1882.8
0.25 538.5 541.7
0.50 355.8 359.0
0.75 299.5 302.7
. 1.00 ' 277.0 380.2
\% 1.25 263.2 266.4
1.50 . 253.6 256.8
1.75 248.3 251.5




TABLE g_l_’:(Continued)
DRAWDOWN DATA

2.00 244.5 ' 247.7
2.25 241.5 244.7
2.50 239.5 242.7
2.75 238.0 ‘ 241.2
3.00 235.8 239.0
3.25 234.3 237.5
3.50 232.8 236.0
3.75 231.1 234.3 )
4.00 229.2 232.4
4.50 228.7 231.9

5.00 227 .5 230.7

2nd BUILDUP

3.U. TIME PRESSURE @ 5600 FT PRESSURE @ 5346 FT t = 5 HRS “RAMEY"

(Hours) (psig) sia E{“EQL Pws -Puf
0.00 222.5 230.7 - -
0.25 918.6 921.8 . 21.0 . 691.1
0.56 1244.2 1247.4 11.0 1016.7
0.75 1412.0 1415.2 - 7.67 1184.5
1.00 1513.4 1516.6 6.00 1285.9
1.25 1593.9 1597.1 5.00 1366. 4
1.50 1656.2 1A59.4 4.33  1428.7
1.75 1705.4 1708.6 3.86 1477.9
2.00 1742.7 1745.9 3.50 1515.2

2.25 1772.5 1775.7 3.22 1545.0
2.50 1795.6 1798.8 3.00 1568.1
2.75 1813.6 1816.8 2.82 1586.1
3.00 1827.1 1830.3 2.67 1599.6
3.25 1836.7 1839.9 2.54 1609.2
3.50 1844.2 1847.4 2.43 1616.7
3.75 1851.6 1854.8 2.33 1624.1
4.00 1856.3 1859.5 2.25 1628.8
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TABLE V1. (Continued)
2nd BUILDUP

(

@ B.U. TIME PRESSURE @ 5600 FT PRESSURE & 5346 FT ‘;‘E = StHRS - "RAMEY"
_ ~ 3 n

{Hours) (psig) (psia) ot s Pt
4,50 1864.0 1867.2 2.11 162£.S
5.00 1367.8 1873.0 2.00 1642.3
5.50 1873.6 1876.4 1.91 1645.7
6.00 . 1877.2 1880.4 1.83 1649.7
Z.0u 1881.8 1885.0 1.71 1654.3
8.00 1825.1 1888.3 1.63 1657.6
~9.00 1890.2 1893.4 1.56 1662.7
10.00 1892.4 1895.6 1.50 1664.9
12.00 1893.8 1897.1 1.42 1666.4
6 1898.8 1.39 1668.1

12.75 1895.




MENO
A . MM. André Marier, Jacques Dlanic
DE : Mario Sanchez
SUJET : Gazoduc St-Flavien/St-Agapit
DATL 1 23 juin 1877

RppPenaix i

Vous trouverez ci-joint un bilan Tinen
production fournie par le DAIC.

Deux cas ont €t€ pris en con3ide€rzticn
syr 1a cédule de nroduciion four: éé'par e BAX
le second est basé sur la cé€dule de produciion
la cé&dule de production d° Inuexcowp a 8t& util
Egalement, nous avons calculé dans ies deux ca
de TCPL, de 1'Alberta & lontrial, ce coli augs

Les param@tres €conomiques sont ies su

1) Cédule de production fournie par 7
marché. Ici, nous assumons 1'instal iativw d'y
guatre ans d ppérations pour vépondrez aux haso

2) Redevance & la Courcnne: 12.35% de
celie-ci excéde 3 MMPC et 10% si iz zroduciion

- 3) Redevance & Shell: taux variztie

entre Soquip et Shell.

4y Frais d'exploitation:
59 par année.

5) Valeur présente nette: facizur d

6) Vente de gaz: assumons la canverss

no 6 et propane au gaz de ja Laiterisz Vermaiie
pour la production devront assimiler de izls v
seulement est converti nu gaz, les connizs cha
) : ! ar

MS:na

N T o O .

i
TSGR LR -3
~

ci

Le premier cas est bas
our St- H(idu 1%, tandis
Lyster Die Cast

108 deux cas.,

-t L2

9]
(3

2 JAIC s2ion 1o demande du
N1 Cumpresseur i gaz apres
ins de la pEricde "haute®

la production totale lorsque i
est inrérieure a cette va?e;r.

selon 1'entente d'affermage

~ annde par zone augmentant de

‘actualisation de 10%.

jon & 100% du systéme & 1 'huile
& Fils Ltée. Les installations
oluues de gaz. Si ie propane

ingzyont en con%equence.
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: : fg=andin 0 °
& ' Aandi

| TTAIAM AT AL
P38 ATTANNLILRT
A A=y

e
4
1}

1879 1980 1381 1832 1383 1984 1985 1986 1887 1988 TOTAL
Proguction brute-MMPL 180.5 362.5 381.8 402.3 408.6 4DB.6 408.8 403.6 408,5 4026 2,770
Prix & la t8ter*-§/MPC 2.21 2.43 2.65 2.7¢ 2.52 3.06 3.22  3.38 3.54 3.74
Revenu B8rut-MS 399 881 1012 1118 1193 1259 1316 1321 1446 1528 11,525
Redevance Courcnne-¥3 40 88 - 101 112 119 125 132 138 145 HEE: 1,152
Redevance Snhell-M5 40 88 107 112 118 125 132 138 145 153 1,152
Recevance Total-M$ 80 176 202 224 239 250 263 276 288 306 2,305
Revenu apres redevances-M$ 319 705 808 855 954  3.Q00 1,053 1,106 1,157 - 1.223 9,220
Frais d'exploitation-MS$ 33 .35 45 47 50 52 55 57 60 63 4¢7
Tnvestissoments > 150 - 300 - - - - - - - 450
Cash Flow 136 670 . 464 848 904 948 998 1,042 1,087 1,160 5,273
Canh Plow cunulalif 136 805 - 1,270 2,118 3,022 3,971 4,968 6,016 7,113 8,273 -
racteur d'actualisation _ .
(1677 - 1) 104 0.8264 0.7313 0.06830 0.0620¢ 0.5645 0.5132 0.466% 0.4241 0.3855 0.3505 -
Cash Fiow actualisé 172 503 317 525 511 £37 465 464 423 406 4,194

¥ Inciuant Lyster Die Casting
#%* Selon les prévisions diintercomp + colts de transport TCPL f5%)

e
WK ",}

.852au de collecte
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