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16B(78)-32 Plug and Perf Depths MD RKB



Stage 1 Stage 2

Stage 3 Stage 4

Utah FORGE
Well: 16B
In Well DAS Acoustics 

Neubrex DAS
DAS Monitor
Frequency Range 
Acquired
0-10,000 Hz
Processed:
0-4096 Hz 
Shown: various bands 

With Rate and Pressure
Pump Curves 

Frac Injection Periods 
Well 16B DAS Signals 
Stages 1-4 

Plug 

Plug 

Plug 

Plug 

Plug Slippage
Leak, then none

Leak    then gets better 

Poor plug isolation, poor perf DAS signal 

Plug slip
Plug leak

Plug leak

EXAMPLES
FROM 
FORGE 16B



Stage # No. Clusters No. Clusters 
Seen w DAS

Plug Detected? Plug Slip or Poor
Isolation Detect

1 4 4 Yes, clear Yes, leakage 

2 5 5 Yes, weak No

3 3 2 (3?) Yes, clear Yes, clear slip

4 4 4 Yes, clear Yes, leakage 

16B(78)-32 Plug and Perf Summary of Injection Efficiency & Plug Efficacy 



Stage 1 Stage 2

Stage 3 Stage 4

Toe ward Toe ward

Toe ward Toe ward

Heel ward

Heel ward

Heel ward Heel ward

16B Frac DAS Based Injection Allocation  Percentages by Stage and Cluster 

60+ %

60+ %
60+ %

40 %



Stage 1: Apr 11, 10:01-11:12 (UTC Time) 
Frequency Band Energy (FBE) Extractions
Bands along with Pumping Curves



Stage 1: 2-8 Hz

Plug 



Stage 1: 8-32 Hz

Plug 



Stage 1: 32-128 Hz

Plug 



Stage 1: 64-256 Hz

Plug 



Stage 1: 128-512 Hz

Plug 



Stage 1: 256-1024 Hz

Plug 



Stage 1: 512-2048 Hz

Plug 



Stage 1: 1024-4096 Hz

Plug 



Stage 1: Apr 11, 10:01-11:12 (UTC Time) 
Injection Allocation Calculation Results



Stage 1: 2-8 Hz

Toe Cluster 1 



Stage 1: 8-32 Hz

Toe Cluster 1 



Stage 1: 32-128 Hz

Toe Cluster 1 



Stage 1: 64-256 Hz

Toe Cluster 1 



Stage 1: 128-512 Hz

Toe Cluster 1 



Stage 1: 256-1024 Hz

Toe Cluster 1 



Stage 1: 512-2048 Hz

Toe Cluster 1 



Stage 1: 1024-4096 Hz

Toe Cluster 1 



Stage 2: Apr 11, 17:10-18:38 (UTC Time) 
Frequency Band Energy (FBE) Extractions
FBE Bands along with Pumping Curves



Stage 2: 2-8 Hz

Plug 



Stage 2: 8-32 Hz

Plug 



Stage 2: 32-128 Hz

Plug 



Stage 2: 64-256 Hz

Plug 



Stage 2: 128-512 Hz

Plug 



Stage 2: 256-1024 Hz

Plug 



Stage 2: 512-2048 Hz

Plug 



Stage 2: 1024-4096 Hz

Plug 



Stage 2: Apr 11, 17:10-18:38 (UTC Time) 
Injection Allocation Plots



Stage 2: 2-8 Hz

Toe Cluster 1 



Stage 2: 8-32 Hz

Toe Cluster 1 



Stage 2: 32-128 Hz

Toe Cluster 1 



Stage 2: 64-256 Hz

Toe Cluster 1 



Stage 2: 128-512 Hz

Toe Cluster 1 



Stage 2: 256-1024 Hz

Toe Cluster 1 



Stage 2: 512-2048 Hz

Toe Cluster 1 



Stage 2: 1024-4096 Hz

Toe Cluster 1 



Stage 3: Apr 15, 20:25-21:53 (UTC Time) 
Frequency Band Energy (FBE) Extractions
FBE Bands along with Pumping Curves



Stage 3: 2-8 Hz

Plug 

Plug isolation lost? 
Plug slippage  

Leaking Plug 



Stage 3: 8-32 Hz

Plug 
Plug slippage  

Leaking Plug 



Stage 3: 32-128 Hz

Plug 

Plug isolation lost? 
Plug slippage  

Leaking Plug 



Stage 3: 64-256 Hz

Plug 

Plug isolation lost? 
Plug slippage  

Leaking Plug 



Stage 3: 128-512 Hz

Plug 

Plug isolation lost? 
Plug slippage  



Stage 3: 256-1024 Hz

Plug 

Plug isolation lost? 
Plug slippage  

Leaking Plug 



Stage 3: 512-2048 Hz

Plug 

Plug isolation lost? 
Plug slippage  



Stage 3: 1024-4096 Hz

Plug 

Plug isolation lost? 
Plug slippage  

Leaking Plug 



Stage 3: Apr 15, 20:25-21:53 (UTC Time) 
Injection Allocation Plots



Stage 3: 2-8 Hz

Toe Cluster 1 



Stage 3: 8-32 Hz

Toe Cluster 1 



Stage 3: 32-128 Hz

Toe Cluster 1 



Stage 3: 64-256 Hz

Toe Cluster 1 



Stage 3: 128-512 Hz

Toe Cluster 1 



Stage 3: 256-1024 Hz

Toe Cluster 1 



Stage 3: 512-2048 Hz

Toe Cluster 1 



Stage 3: 1024-4096 Hz

Toe Cluster 1 



Stage 4: Apr 17,12:02-13:12 (UTC Time)
Frequency Band Energy (FBE) Extractions
FBE Bands along with Pumping Curves



Stage 4: 2-8 Hz

Plug 
Plug isolation lost? 



Stage 4: 8-32 Hz

Plug 
Plug isolation lost? 



Stage 4: 32-128 Hz

Plug 
Plug isolation lost? 



Stage 4: 64-256 Hz

Plug 
Plug isolation lost? 



Stage 4: 128-512 Hz

Plug 
Plug isolation lost? 



Stage 4: 256-1024 Hz

Plug 
Plug isolation lost? 



Stage 4: 512-2048 Hz

Plug 
Plug isolation lost? 



Stage 4: 1024-4096 Hz

Plug 
Plug isolation lost? 



Stage 4: Apr 17,12:02-13:12 (UTC Time) 
Injection Allocation Plots



Stage 4: 2-8 Hz

Toe Cluster 1 



Stage 4: 8-32 Hz

Toe Cluster 1 



Stage 4: 32-128 Hz

Toe Cluster 1 



Stage 4: 64-256 Hz

Toe Cluster 1 



Stage 4: 128-512 Hz

Toe Cluster 1 



Stage 4: 256-1024 Hz

Toe Cluster 1 



Stage 4: 512-2048 Hz

Toe Cluster 1 



Stage 4: 1024-4096 Hz

Toe Cluster 1 
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End of Technical Report and Contact 
Information  
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