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KBB/DEEP 



ÅFreshwater Injection ï 250 m3/hr ï per cavern 

ÅInsolubles bulking (loosening) ï 1.9 

ÅTubing sizes ï 13 3/8ò & 8 5/8ò 

ÅInsoluble profile ï f(ɟ,ɔ) from Carnduff No. 1 ï logs from 

Carduff No. 2 

ÅDike in Carnduff No. 2 ñreplacedò with mudstone 

ÅInitiate with direct mining ï transition to reverse  
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Solution Mining Parameters and Assumptions 



Solution Mining Simulation 

Results 
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ÅCase 1: 

Åupper salt section 

Ådepth range: 526 m ï 721.3 m 

ÅCase 2a: 

Åboth salt sections 

Åassumption: easy to solution mine through mud stone layer 

Ådepth range: 625 m ï 845.1 m 

ÅStop mining at 700 days 

ÅCase 5: 

Ålower salt section - with lower depth to reach reasonable volume 

Ådepth range: 760 ï 876.5 
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Both Salt Simulations 
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Case 1 ï Upper Salt 

Volume = 130,000 m3 

Duration = 630 days 
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Case 2 ï Both Salts 

Volume = 366,000 m3 

Duration = 1200 days 
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Case 5 ï Lower Salt  

Volume = 170,000 m3 

Duration = 730 days 



ÅUpper Salt Development1 

ÅOne cavern - 131k m3 ï 630 days with 1/3 total freshwater supply 

ÅBoth Salt Development 

ÅOne cavern ï 180k m3 to 366k m3 ï 750 to 1200 days with 1/3 total 

freshwater supply 

ÅLower Salt Development 

ÅOne cavern ï 170k m3 ï 730 days with 1/3 total freshwater supply 
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Conclusions 



Concept Phase 
CAES Operating Gas 

Thermodynamics 

Thursday ï June 5th - 2014 

 

PB ESS 



Cavern interval 

Single cavern 

volume 

(m3) 

Depth 

(m) 

Development time 

with 1/3 of total 

water supply 

(days) 

Upper Salt 131,000 625 ï 683 630 

Both Salts 366,000 625 ï 753 1200 

Lower Salt 170,000 700 ï 781 730 
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Caverns Evaluated 



ÅNormal conditions = 1 atm, 0°C 

ÅWellhead maximum pressure = 91 bar 

ÅAir injection temperature = 40°C 

ÅGround temperature at cavern = 30°C 

ÅLeaching water temperature = 12°C 

ÅDaily air production duration = 6 hours 

ÅDaily air injection duration = 18 hours 

ÅStainless steel liner = 13 3/8 inch 

ÅAllowable cavern air temperature ñswingò = 20°C 
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Assumptions 



CAES Simulation Results 
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Upper Salt Cavern 

Air Production Rate = 79 kg/s 
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Lower Salt 

Air Production Rate = 100 kg/s 
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Both Salts 

Air Production Rate = 217 kg/s 



ÅRequired cavern volume for 363 kg/s for 6 hours is ~ 

600,000 cubic meters 

ÅIf ñmiddle mudstoneò is ñmineableò AND dikes are not 

encountered in at least one well, 3 caverns or less will be 

required 

ÅIf ñmiddle mudstoneò is ñmineableò AND no dikes are 

encountered, only 2 caverns will be required 

ÅIf ñmiddle mudstoneò is NOT ñmineable, 4 caverns (in 

intervals without dikes) will be required 
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Conclusions 
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ÅCavern Possibilities and Assumptions 

ÅImages 

ÅInteractive illustrations 
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Agenda 



ÅWellhead to property offset = 75 meters 

ÅWellhead spacing = 270 meters 

ÅStructural restrictions ï one fault/two dikes 

ÅThree cavern configuration 

ÅFour cavern configuration 

19 

Cavern Possibilities and Assumptions 
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Three and Four Cavern Layouts 
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Three cavern side view ï looking southwest 
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Four cavern side view looking south west 



Strategy for CAES Larne - Summary 

X 

Priority  Size Leaching 
Time 
250m3/ hr 

Flow 
Rate 

Success 

1 366Mm3 1200d 
800d 

217kg/s 

2 366Mm3 1200d or 
800d 

217kg/s 

3 131Mm3  

170Mm 
630d or 
730d 

79kg/s 
100kg/s 

4A 131Mm3 

170Mm3 
630d or 
730d 

79kg/s 
100kg/s 

4B 131Mm3 

170Mm3 
630d or 
730d 

79kg/s 
100kg/s 

Note:1 
Possibilities to reduce Solution mining time if increasing 
rate to 375m3/hr. 
In case of priority (1) solution mining time can be reduced 
to 800days 

1 

1 

2 

3 

4A 4B 


