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INTRODUCTION 

 An accurate measurement of perforation entrance hole diameter is important when 
planning and executing a hydraulic fracturing operation 

 Entrance hole diameter variability with phasing must be known when: 

• Selecting the proppant diameter in order to reduce bridging; 

• Estimating perforation friction, especially in limited entry applications; and 

• Using ball sealers. 

 Various charges shot at a number of clearances in order to develop EHD correlation 

 API 19B Section 1 data (or equivalent) used – with the forthcoming Section 7 testing the 
method can be further refined 
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 In a decentralized configuration the 
clearance varies around the 
circumference and as a result the 
entrance hole diameter varies 
(sometimes significantly) 

 The variation is recorded in the API 19B 
Section 1 test and the resulting data 
can be used in situations where the 
same configuration will be used in a 
well 

 But what about the situation where the 
same charge and carrier will be shot in 
a different sized casing? 

 

 

ENTRANCE HOLE VARIATION WITH CLEARANCE 
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 Selection of charges shot in a test jig - 
all under the same configuration and 
casing dimension 

 Jig simulated charge stand-off, scallop, 
clearance, and casing 

 Used a segment of casing rather than 
flat plate 

 Each charge shot at clearances ranging 
from 0 – 3 inches 

TEST CONFIGURATION 
Detonating cord 

Shaped charge 

Stand-off 

Scallop plate 

Casing plate 

Clearance 

Target 
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 All entrance hole diameters where 
normalized to the EHD at a consistent 
clearance 

 Plot the clearance versus the 
normalized EHD (Factor) and develop 
correlation from data 

 Analysis done for both DP and SBH 
charges 

 

DATA GATHERING 
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ANALYSIS 

 Analysis of the data resulted in the 
development of a number of “type” 
curves 

 Certain charges exhibit similar 
variations in EHD with clearance 
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 Optimally need data for a specific 
charge at a few clearances as is 
available on an API RP19B, API RP43F, 
or from a QC datasheet 

 Determine which correlation is 
applicable by testing the charge data 
against correlations 

• Use the correlation resulting in the 
least amount of error/deviation 

 

APPLYING THE CORRELATION 
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APPLYING THE CORRELATION 

 For a given clearance (Clearance1) on 
the datasheet determine the 
corresponding value for the Normalized 
EHD (NEHD1) 

 From the data sheet also record the 
corresponding EHD (EHD1) for 
Clearance1 

 Determine the Normalized EHD 
(NEHD2) for the clearance (Clearance2) 
to be determined  

 Use … EHD2 = EHD1* NEHD2/NEHD1 

 A similar correlation has been 
developed for SBH charges 

 

Clearance1 

(EHD1 = 0.45 in) 

NEHD1 

Clearance2 

NEHD2 
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