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Background Constraints and Specifications

Maintaining drilling mud properties is a
critical safety and operational
requirement. However, these properties
are often monitored and corrected
manually, which is slow and highly
dependent on operator judgment. This
delay can reduce the system’s ability to

‘o5 Chemical handling: Guarantee safe, SDS-based storage and proper
=50 laboratory labeling procedures.

| Target density: Maintain the steady fluid density at exactly p = 1.20 +0.01 g/mL.

Q4" System recovery: Return the fluid to all required targets strictly within
S0 five minutes.

Mud disturbances: Successfully handle simulated 10% water,
3 wt% NaCl, and drill cuttings.

83 Target yield: Maintain the fluid yield point strictly at YP = 20 + 2 [b/100 ft>.
35  Target viscosity: Maintain the fluid plastic viscosity strictly at PV =20 +2 cP.

Pump capacity: Exceed 150 mL/min per pump with a strict 10%
volume accuracy.

C4 Hardware safety: All mixing components must operate safely

respon d to real-time downhole under continuous active running conditions.
) C6 Lab instruments: Utilize commercial lab sensors for continuous
disturbances. ME system monitoring and accurate logging.
g2 Solid dosing: Keep the active calcium carbonate dosing rate
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S O I u tl O n S6 Mixer control: Keep the active impeller mixing speed within the 1.200 20.0 20.0 S
[300, 600] rpm range. Zem. omL
CLAYDYN S clo_sed-loop_ | syste_m MRkl G ST [commmin == = | e
continu OUSIy monitors d rilli ng ﬂ u |d - Data logging: Record the exact impact, actions, and recovery e rsmanwe o oniave WS I e e “ | rroreemes aren consecrion
] i . times for all disturbances. . - .
behavior. It InStanﬂy detects denS|ty and §88) Cost optimization: Minimize total chemical costs while . - —
) ) achieving all targets within five minutes. -
rh eO|Ogy d |StU rba nces, a Utomatl Cal Iy Is1 System integration: Cohegilvely link the automated dosing, : 2
i i vl I mixing, measurement, and logging units. e e 1.013 SAR 1.013 SAR - e
ad.l UStI ng m IXIng SpeedS and preC!Se SHARED  |g, Real-time control: Optimize the active setpoints to meet ik ! * _ a7l
additive dosing to restore mud properties constraims While minimizing Costs: | " iin .
) ) i IS3  Process validation: Align all system formulations and responses —
in under five minutes. with standard industrield practices. Figure 1. CLAYDYN Prototype Figure 3. Optimization Model
Testing and Validation Conclusion
Prototype Readings vs Mud Balance . H H . .
Loa ,,_Prototype Rheology Estimations Across Disturbance Scenarios ron Recovery Performance Analysis CLAYDYN successful Iy replaces manual
2| § 222 mud testing with an automated system.
. congsrec. o ) yres | By instantly detecting and treating
2 520; . - £
2 23 1. 10% Fresh Water
i /s -l S 2. 3 wt% NaCl
£ 161 " 3. 2 wt% Cuttings
3 1.18 ---- Perfect Match (y=x) ) .
s iid 14 Target Spec (20 £ 2) al The protot_ype autonomously restored:
cimings Pz 12 I Prototype PV (cP) 1. Density (1.20 g/mL)
Spec Window (1.2 + 0.01) I Prototype YP (Ib/100ft?) —
1'1613.116 1.18 1.20 1.22 1.24 10- yp . s 3 wit% NaCl 10% water 2 wt% cuttings 2- Rhe0|ogy (PV/YP - 20)
CLAYDYN Prototype Estimation (g/mL) Base Fluid Water Rec. NaCl Rec. Cuttlngs Rec. | Recovery Case

Figure 4. Density Readings (Post-Recovery) Figure 5. PV/YP Readings (Post-Recovery) Figure 6. Optimized Recovery Time in under 5 minutes.
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