
Application of Classical Reservoir Engineering Toolkit to Track and Predict the Water 

Breakthrough Timing in a Dry-Gas Reservoir Located in East Nile Delta Basin

RMT PhPc
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Main static features

• QTS was discovered in 2016 in the North Damietta offshore

(NDO) concession in East Nile Delta region (END) and developed

in a form of a single subseawell development that started up in

October 2020

• QTS P80 is an amalgamated submarine slope channel complex

reservoir system within P80 (late Pliocene section) which is

equivalent to Kafr El-Sheikh formation.

• The reservoir is slightly over pressurized relative to its

stratigraphic and depth level with high quality reservoir

properties in terms of grain size, N/G and porosity

• The field is in approximately 108m water depth within North

Damietta concession

• P80 Reservoir shows good

reservoir quality by QTS

penetration, complete WL acquired

across the pay zone “ triple

combo-OBMI, MSIP pressure point

plus MDT samples”.

• Perforated the first three bodies

of QTS well and left the last 2

bodies as stand off (21.87 mTVD SS

thickness from bottom perf to

GWC).

• A wide range of static GIIP was captured to pinpoint all high

weighted possibilities (66-117-136) bcf with different aquifer

scenarios



Main dynamic features

• The well encountered 3-amlgmated layers and a clear GWC within the

third layer hence, the decision was to perforate the first two layers

and leaving the third one untapped to act as a standoff as a trial to

delay the WBT

• However, the main concern here was having a high-perm streak that

may cause an edge water encroachment so, we tried to keep an open

eye on the water encroachment from day 1 and to do so, we applied the

idea of time-lapse PBUs

• To apply the idea or the concept of time lapse PBUs, a baseline should

be established at first then chronological PBUS should be conducted

and evaluated against the baseline to capture any deflection or

differences from the base moreover, as long as the concern was

related to water encroachment, the focus was totally on the changes of

the late time region

• To fine the range of static GIIP a detailed surveillance program was

established to acquire pressure points and PBUs to calculate the

dynamic GIIP with different techniques including (static material

balance, deconvolution, RTA)

• As no cores were collected, the rock compressibility was an unknown

besides, we are talking about a Pliocene reservoir in which the

compressibility has a real impact on the energy stored within the

reservoir, therefore, we benchmarked the compressibility of QTS

formation against some local and global data gathered from similar

depositional environment.



Nov 2020: 1st PBU @ 0.8 bcf cum & 35 psi depletion from initial pressure

Dec 2020: 2nd PBU @ 2 bcf cum & 73 psi depletion from initial pressure

May 2021 3rd PBU @ 10 bcf cum & 307 psi depletion from initial pressure  

Feb 2022 4th PBU @ 25 bcf cum & 559 psi depletion from initial pressure  

QTS Time-lapse PBUs coupled with static MB



CRE Workflow 

QTS-1 Production Performance Aug-2022

Highlighted WBT event in July 22nd 2022

Performance Post WBT
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QTS-1 Updated Production Forecast

Recovered volumes after WBT subject to the mitigation of buckling risk in QTS 14” P/L, corrosion risk and liquid 
holdup in the 30” trunk line in addition to water handling capacity in WH.

Cum. till WBT ~ 35.5 Bscf

RF/DGIIP(90 Bcf) =39.5%

RF/SGIIP(128Bcf)= 28%

Ref. case EUR ~ 50 bcf

URF/DGIIP(90 Bcf) =55%

URF/SGIIP(128Bcf)= 39%

1- Range of Static GIP and aquifer description

2- Early Time Material Balance, Dynamic GIP range

3- Impact of rock compressibility on dynamic GIIP range

4- PTA derivative time-lapse technique

5- PBU Quick look Analysis

6- WBT timing estimate using ROE technique

7- Build Saphir Numerical model to HM PTA response technique

8- WBT Timing estimate using Saphire Numerical model

9- Integrate RTA technique to refine GIP range 12- Provide production forecasting Post WBT

11- Benchmarking Well performance Post WBT

10- Well Performance monitoring, for WBT signs



Latest Well performance 



Main takeaways 

• Investigate and integrate different tools, Material Balance, Flowing MB, RTA, PTA, and Benchmarks can help 
reliably predict WBT

• Capture the uncertainty range specially in the rock compressibility and aquifer description and its impact on 
dynamic GIIP.

• Use of Analogues to benchmark RF at WBT and to develop post WBT gas and water profiles. 

• Caution should be considered in FMB technique when defining energy source attributes, integration with other 
techniques is key for robust interpretation


