BETIREE  H708 - F3H|
HERE 113 F 09 BHR
ENMESER2ERZHABENERKE
RE-DERIVATION OF THE HIGH-PERMEABILITY WELLBORE SKIN EFFECT CONDITIONS
hRAE hRAE Bl =& AE Bl =& AE
TARTEEZR TARTEEZR TMRIBRFLIEER TMRIBRFLIEER
BB R EUBEEAEE] Bl A
M A* M & = = Im = b BE
Ying-Fan Lin Jun-Hong Lin Jui-Pin Tsai Hwa-Lung Yu

wm B

AR R RS KR KR EEBE - (DS
BT » BRI T LT B B R S AR R 76 R I T - G (29
EMESER (EEE) BISH » B KIE 2 I KO R - e se A
RS (SN o PRI T EA © AT S A E R AT

BRI - TEERR » M TR R T R 2 8 R R TE Y - PR » A

JEEATE SRR - (5T T Eish » DAL IE £ RS I -6 - SO (L

R R » A6 S S L T BTG » Rk B 2K o R K st - ()
SEFRRR G - BEESRET - B ERE R aEE L EA  R EEETL

SEARHETIING - AHFSEIETE T AR T-B08 - AGHR G T EREAHEET R LIBOE KIS

SIS -

BASEER - So/KEHvK ~ KRS - e - BEET - S2EREE -

* PRAEB AR TIZELENIEHI
320 HkEMIEE IR 200 5% - yflin1110@cycu.edu.tw



JOURNAL OF TAIWAN AGRICULTURAL ENGINEERING

VOL. 70, NO. 3, SEPTEMBER 2024
DOI - 10.29974/JTAE.202409_70(3).0003

RE-DERIVATION OF THE HIGH-PERMEABILITY WELLBORE SKIN EFFECT CONDITIONS

Ying-Fan Lin* Jun-Hong Lin Jui-Pin Tsai Hwa-Lung Yu
The Department of The Department of Department of Department of
Civil Engineering, Civil Engineering, Bioenvironmental Bioenvironmental
Chung Yuan Christian Chung Yuan Christian Systems Engineering, Systems Engineering,
University University National Taiwan National Taiwan
University University

ABSTRACT

During the drilling process, a skin zone with hydraulic properties different from those of the
surrounding aquifer often forms around the wellbore. In well hydraulics modeling, this skin zone
can be represented as an infinitesimally thin layer with unique permeability, referred to as the skin-

@ factor model. Classical models are developed based on low-permeability (positive skin) and assume
a discontinuity in hydraulic head between the wellbore and the aquifer. In cases of high-permeability
(negative skin) due to excessive well completion, this assumption may no longer hold, as the head
between two high-permeability zones should be continuous. In other words, previously developed
skin-factor conditions are incorrect for high-permeability skin zones. Therefore, this study revises
the theory by applying a two-zone model to derive skin-factor conditions for both positive and
negative skins. The two-zone model simplifies to the classical condition for positive skin and
provides a new condition for negative skin, which requires continuous head between the wellbore
and the aquifer but allows for discontinuous flux. Sensitivity analysis shows that high-permeability
skin can significantly affect drawdown, especially when there is a sudden increase in porosity within
the skin zone. We have corrected the previous skin-factor model and provided an accurate derivation

method to improve well hydraulics model analysis.

Keywords: Aquifer pumping, Groundwater flow, Wellbore skin, Skin factor, High permeability
skin.
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