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PWC® as a method for 
annular remediation
Qualification and verification by design vs. demonstration

POWERED BY INVENTION 
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PIONEERING. 

The industry was in 
need of a new 

approach to replace 
cumbersome 

traditional methods 
for barrier 

remediation

PROBLEM SOLVING.

Invented 
something 

quicker, slicker 
and safer: PWC®

PASSIONATE. 

Establish in 2008
Recognised it was 

time for a new 
approach to Well 

Integrity
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2013
Reduce to <24hrs per PlugV
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2021
Expand Operating Envelope

2023
Eliminate Rig

2010
Eliminate Section Milling
± 3 days per plug

HydraTyphon™
Hybrid Cup + Jet

HydraCT™
Coiled Tubing Based

Hydrawash™
Cup Based System

HydraHemera™
Jet Based System

As responsible P&A innovators, our PWC® method for annular remediation has evolved over the years
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• Restores annular 
integrity

• Replacement for 
Section milling, Perf & 
Squeeze, Cut & Pull

• First plug installed in 
2010.

• 575+ plugs installed

• Typically 1.5-2 days

Perf Wash Cement
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What is PWC®?

ü Yard testing: Removal of annular debris

ü Fullscale SIT

ü CFD modelling

ü Digital Twin
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Who are Hydrawell?

Testing
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What is PWC®?

ü Yard testing: Removal of annular debris

ü Fullscale SIT

ü CFD modelling

ü Digital Twin

• 7" casing inside 9-5/8"

• 12" plexi glass simulating open 
hole

• Filled with barite/cement mix 
(90/10)

• Washing with 70 liter per 
nozzle (700 lpm)

• 7" x 9-5/8" annulus was 
completely cleaned

Washing effect #1:
direct hit

Washing effect #2:
indirect hit
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What is PWC®?

ü Yard testing: Removal of annular debris

ü Fullscale SIT

ü CFD modelling

ü Digital Twin

Pre-wash

Post-wash
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ü Yard testing: Removal of annular debris

ü Fullscale SIT

ü CFD modelling

ü Digital Twin
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Who are Hydrawell?

Testing

Verification

What is PWC®?

ü Yard testing: Removal of annular debris

ü Fullscale SIT

ü CFD modelling

ü Digital Twin

#1 – HydraCT™ #2 – HydraHemera™



Technical Seminar: Plugging and Abandonment – HAVTIL 7th May 2024

This document contains Confidential Information of Hydra Well Intervention AS (HWI) and is furnished to the customer for information purposes only.  It is requested 
that the document not be reproduced in any way whatsoever, in part or in whole, or distributed outside the customer organization without first obtaining the express 
written authorization of HWI. This document is the property of HWI and returnable on request of HWI. © 2024, Hydra Well Intervention AS.  All rights reserved.

Testing
ü Yard testing: Removal of annular debris

ü Fullscale SIT

ü CFD modelling

ü Digital Twin

1. Tagged TOC at planned depth 

2. Drilled hard cement thru entire cemented 
interval.

3. Isolation scanner used to log Cement bond, 
perfect bond.

4. Retrieved and cut joints fully cemented in cross 
section.

6 5/8” Tubing 10 3/4” Casing

Slot perforation

SIT Example #1 – 3.6" SwivelJet HydraCT™ test at Ullrigg (NORCE)
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Testing
ü Yard testing: Removal of annular debris

ü Fullscale SIT

ü CFD modelling

ü Digital Twin

SIT Example #2 – 7" x 9-5/8" Dual Casing full SIT on Ullrig (NORCE)
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Who are Hydrawell?

Testing

Verification

What is PWC®?

Drill out and log PWC® area

Negative Inflow Test

PWC® Qualification Matrix

Computational Fluid Dynamics – Digital Twin

Weight Tag and Pressure Test 
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Who are Hydrawell?

Testing

Verification

What is PWC®?

ü Drill out and log PWC® area

Negative Inflow Test

5ea PWC® plugs in dual casing have 
been negative pressure tested by 
circulating in a light fluid (e.g., base oil) 
above the PWC® plug, resulting in ≈ 
3500 psi ∆P across the PWC® plug

PWC® Qualification Matrix

Computational Fluid Dynamics – Digital Twin

Weight Tag and Pressure Test 
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Who are Hydrawell?

Testing

Verification

What is PWC®?

ü Drill out and log PWC® area

PWC® Qualification Matrix

Computational Fluid Dynamics – Digital Twin

Accurate computer models to predict job outcome

Weight Tag and Pressure Test 

ü Negative Inflow Test
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Who are Hydrawell?

Testing

Verification

What is PWC®?

ü Drill out and log PWC® area

PWC® Qualification Matrix

ü Negative Inflow Test

ü Computational Fluid Dynamics – Digital Twin

Weight Tag and Pressure Test

� Common practice for verification that casing 
cement plugs have set up

� Doesn´t tell us anything about the quality of 
annular cement
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Who are Hydrawell?

Testing

Verification

What is PWC®?

ü Drill out and log PWC® area

PWC® Qualification Matrix

• Job design sheet, QA 
sheet for wash, spacer 
and cement

• Derived from offset data 
(track record, logged 
plugs, CFD)

ü Negative Inflow Test

ü Computational Fluid Dynamics – Digital Twin

ü Weight Tag and Pressure Test 

PWC® QA Sheet - Wash

Wash details
Operation Operational parameters
Up weight ↑ 111 ton Number of passes 1 ea.

Down weight ↓ 95 ton Washing speed 0,15 m/min

Rotational speed 6 rpm

ICF activation ball 1 1/4 in Pump rate 1500 lpm

ICF activation pressure 144 bar Hook load 103 ton

Top of ICF 2533 m Torque 8 kNm

Reference pump rate 1300 lpm SPP 160 bar

Reference SPP 56 bar Losses during washing yes no
Mud properties

Hemera activation ball 1 1/2 in Weight 1,74 sg

Hemera activation pressure 178 bar Composition WBM

Reference pump rate 1300 lpm 3 rpm 8

Reference SPP 125 bar 6 rpm 10

YP 30

Mud according to spec yes no Gel 10 sec 8

Max gas in mud % 12 % Gel 10 min 15

AkerBP-D-1581-PL006 yes no

Solids over shakers Tool

Start of washing low mid high HydraHemera OD 8 in

Mid Washing low mid high Bullnose OD 8 3/8 in

End of washing low mid high TFA (total flow area) 0,368 in²

BU after washing low mid high Nozzle 1 size 4/32 in qty. 30 ea

Nozzle 2 size 5/32 in qty. 0 ea

Nozzle 3 size 6/32 in qty. 0 ea

Avg. exit velocity 105,2 m/sec

Jet impacts/perforation 50 ea.

Nozzle standoff 0,268 in
Rupture disc value 310 bar

Verified by offshore supervisor

Name Date

Valhall F-11 Seal 9 AkerBP

Page 2

Field Well Zone Customer

Approved by Date

Markus Iuell 15.09.2019

Eivind Knudsen 19.09.2019 Patrick Andersen 19.09.2019
Designed by Date

PWC® Job Design Sheet

PWC Section
Top perf 2 445 m
Bottom perf 2 525 m
Csg 9 5/8 in
OH 13,75 in
Incl. 55 deg
Annulus 3,9 m³

Comments
19 std. (535 m) 4" DP

Casings Top Shoe
22" 0 530
16" 0 970
13-3/8" 840 1 780
9-5/8" 1 655 2 460
7" 2 250 3 702

4,94% Casing Removal

Shots per foot 18 ea
Entry hole dia 1,06 in
Runs 1 ea
Tot. SPF 18 ea
Phasing 145 deg
Length 80 m
TFA/perforation 0,31 in²
Supplier TCO
Gun type BH RDX

Avg. Exit v 105,2 m/sec Avg. Exit v 67 m/sec Avg. Exit v 52,6 m/sec
Avg. Impact v 20,7 m/sec Avg. Impact v 13,1 m/sec Avg. Impact v 18,9 m/sec
TFA 0,368 in² TFA 0,368 in² TFA 0,196 in²
Pressure drop 96,25 bar Pressure drop 39,46 bar Pressure drop 26,97 bar

TCP

Well Zone Customer

Architecture

Valhall F-11

CementSpacerWash

Page 1

19.09.2019Patrick Andersen19.09.2019Eivind Knudsen
DateApproved byDateDesigned by

PWC

Seal 9 AkerBP
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Well geometry

PWC® QA Sheet - Spacer

Spacer PPR (pump, pull, rotate) Details
Volumes
Total spacer volume
String + surface lines
Safety volume ahead
Safety volume in rathole
PPR volume
PPR volume vs. annulus volume 746 %
Total volume vs. annulus volume 16 x

MP efficiency  liter/stroke

Pit volume at start 36,8 m³ 37,2 m³
Pit volume at end 2,3 m³ 2,8 m³
Actual pumped 34,5 m³ 34,4 m³

(Res3) (Res4)

Total volume by strokes 62,6 m³
Actual volume from pit(s) 68,9 m³

Strokes vs pit difference -6,3 m³

Operational parameters
Pulling speed 2,5 m/min
Rotational speed 6 rpm
Pump rate 955 lpm
Hook load 107 ton
Torque 8 kNm
SPP 75 bar
Losses during spacer job yes no
Spacer properties
Weight 1,74 sg
AkerBP-D-1581-PL006 yes no
Tool
HydraHemera OD 8 in
Bullnose OD 8 3/8 in
TFA (total flow area) 0,368 in²
Nozzle 1 size 4/32 in qty. 30 ea
Nozzle 2 size 5/32 in qty. 0 ea
Nozzle 2 size 6/32 in qty. 0 ea
Avg. exit velocity 67 m/sec
Rupture disc value 310 bar

Verified by offshore supervisor
Name Date

*1 m3 spacer has exited tool

0 0
30,56 1379

22,153

62,56 2824
31 1399
1 45

Approved by Date

Eivind Knudsen 23.05.2019 Patrick Andersen Ula

2532 35,0 1440

Designed by Date

Eivind Knudsen 15.09.2019
2526 *32,0 1446

2524 0,8 34 40
2526 0 0 0

Zero stroke counter

2520 2,3 103 113
2522 1,5 69 78

2516 3,8 172 177
2518 3,1 138 144

2512 5,3 241 246
2514 4,6 207 211

2508 6,9 310 307
2510 6,1 276 276

2504 8,4 379 384
2506 7,6 345 337

2500 9,9 448 454
2502 9,2 414 420

2496 11,5 517 522
2498 10,7 483 491

2492 13,0 586 585
2494 12,2 552 554

2488 14,5 655 650
2490 13,8 621 618

2484 16,0 724 716
2486 15,3 690 683

2480 17,6 793 780
2482 16,8 759 749

2476 19,1 862 857
2478 18,3 828 812

2472 20,6 931 931
2474 19,9 897 895

2468 22,2 1000 1003
2470 21,4 966 967

2464 23,7 1069 1069
2466 22,9 1035 1036

2460 25,2 1138 1134
2462 24,4 1104 1102

2456 26,7 1207 1199
2458 26,0 1173 1166

2452 28,3 1276 1264
2454 27,5 1242 1232

2448 29,8 1345 1345
2450 29,0 1311 1295

2445 31,3 1414 1402
2446 30,6 1379 1384

Depth(m) Vol(m³) Strokes Actual vol (m³) stks

Page 3
Field Well Zone Customer

Valhall F-11 Seal 9 AkerBP

PWC® QA Sheet - Cement

Cement PPR (pump, pull, rotate) Details
Volumes vol (m³) stks
String volume 29 203
Total cement volume 25,4 178
Displacement vol. to BHA 5,2 36,4
Safety volume ahead 1,5 10,5
Safety volume in rathole 1,6 11,2
PPR volume 17,7 124
Cmt left in string 4,6 32,2
PPR volume vs. annulus volume 454 %
Total cmt volume vs. annulus volume 6,5 x

MP efficiency  liter/stroke

Operational parameters
Pulling/RIH speed 1,8 m/min
Rotational speed 80 rpm
Pump rate 400 lpm
Hook load 104 ton
Torque 12 kNm
SPP 74 bar
Cmt unit kick out pressure 210 bar
Pressure increase during PPR yes no
Losses during cement job yes no
RB cmt. std stable u-tub backflow N/A
Conn #1 stable u-tub backflow N/A
Conn #2 stable u-tub backflow N/A
Conn #3 stable u-tub backflow N/A
Cement properties
Weight 1,96 sg
Thickening time 6:32 hrs 50 BC
AkerBP-D-1581-PL006
Tool
Cement valve OD 8 in
TFA (total flow area) 0,196 in²
Nozzle 1 size 8/32 in qty. 4 ea
Nozzle 2 size 7/32 in qty. 0 ea
Archimedes yes no
Rupture disc value 310 bar
Verification
Tag TOC 1547 m N/A
Pressure test cement plug 50 bar N/A
Drill out & log yes no

Verified by offshore supervisor
Name Date

*1,5 m3 cement has exited tool

171 165

22,153

74
60 64
40 45

Zero stroke counter

3,8

2,9
2,4
2,0
1,6
1,4
1,0

*5,2

2515

2519
2521
2523
2525
2526
2528

2532

873
Strokes

451
471
492
512
532
552
572

692
712
732
752
772
792
813

868

761

2511 4,7 204
2513 4,2 184

211
191

2507 5,6 240
2509 5,1 222

251
231

6,0 268
291
271

2499 7,3 328
2501 6,9 307

331
311

2503 6,4 287
2505

2495 8,2 368
2497 7,8 349

371
351

2491 9,1 408
2493 8,7 388

411
391

2487 10,0 447
2489 9,6 427431

2483 10,9 486
2485 10,4 467

2479 11,8 523
2481 11,3 505

2475 12,7 569
2477 12,2 549

2471 13,6 611
2473 13,1 590592

612

2467 14,4 649
2469 14,0 631632

652

2463 15,3 685
2465 14,9 667672

2459 16,2 723
2461 15,8 704

2457 16,7 742

2451 18,0 799
2453 17,6 781
2455 17,1

Approved by Date

Eivind Knudsen 19.09.2019 Patrick Andersen 19.09.2019
Designed by Date

1502517 3,3 145
130 127
110 109
90 91
70

233 233 Eivind Knudsen 15.09.2019

Page 4
Field Well Zone Customer

Valhall F-11 Seal 9 AkerBP

2447 18,9 847
2449 18,4 829

Depth(m) Vol(m³) Actual
19,32445

833
853
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Who are Hydrawell?

Testing

Verification

What is PWC®?

ü Drill out and log PWC® area

PWC® Qualification Matrix

• Job design sheet, QA 
sheet for wash, spacer 
and cement

• Derived from offset data 
(track record, logged 
plugs, CFD)

ü Negative Inflow Test

ü Computational Fluid Dynamics – Digital Twin

ü Weight Tag and Pressure Test 

Customer: CopNO Well: Casing size: 9-5/8"
Field/Rig: Plug: Parameter set: 9-5/8" HH

Description QA Description

Pre-check

9,83 stks/bbl

Description Volume Strokes Volume Strokes

100,0 bbls N/A 54,9 bbls 539 stks

Calculations 152,8 bbls 1502 stks 82,5 bbls 811 stks

52,9 bbls 520 stks 3,0 bbls 29 stks

2,0 bbls 20 stks 89,9 bbls 883 stks

2,4 bbls 23 stks 10,1 bbls 99 stks

Wash Cement

Flow 380 gpm � Pressure  3200 PSI Flow 3,3 bpm � Pressure 2500-3300  PSI

RPM 80 RPM � Torque  13-15  ft/lbs RPM 80 RPM � Torque  15 ft/lbs

Running speed 1 ft/min � Activate Pressure 3450 PSI Pulling speed  7 ft/min � Activate Pressure  1300 PSI

Description Comments Description Comments

Immediate 
QA

Yes � No �

Yes � No �

________ stks Yes � No �

Info Depth Cmt Vavle If 0 at start Planned strokes Actual Strokes Info Depth Cmt Vavle If 0'ed at cmt exit Planned strokes Actual Strokes

9600ft 1418 stks Connection 9693 ft 441 stks 961 stks 961 stks

 ft 0 stks 0 stks

Stop Position 9604 ft 883 stks 1403 stks 1400 stks  ft 0 stks 0 stks

 ft 0 stks 0 stks 9694 ft 437 stks 956 stks

9608 ft 865 stks 1384 stks 1372 stks 9699 ft 414 stks 933 stks 933 stks

9613 ft 842 stks 1361 stks 1351 stks 9704 ft 390 stks 910 stks 911 stks

9618 ft 818 stks 1338 stks 1331 stks 9709 ft 367 stks 887 stks 890 stks

9623 ft 795 stks 1315 stks 1313 stks 9714 ft 344 stks 864 stks 868 stks

9628 ft 772 stks 1292 stks 1291 stks 9719 ft 321 stks 840 stks 843 stks

9633 ft 749 stks 1269 stks 1270 stks 9724 ft 298 stks 817 stks 818 stks

9638 ft 726 stks 1245 stks 1248 stks 9729 ft 275 stks 794 stks 792 stks

9643 ft 703 stks 1222 stks 1226 stks 9734 ft 251 stks 771 stks 766 stks

9648 ft 679 stks 1199 stks 1205 stks 9739 ft 228 stks 748 stks 740 stks

9653 ft 656 stks 1176 stks 1182 stks 9744 ft 205 stks 725 stks 714 stks

9658 ft 633 stks 1153 stks 1165 stks 9749 ft 182 stks 701 stks 690 stks

9663 ft 610 stks 1129 stks 1140 stks 9754 ft 159 stks 678 stks 671 stks

9668 ft 587 stks 1106 stks 1121 stks 9759 ft 136 stks 655 stks 650 stks

9673 ft 564 stks 1083 stks 1092 stks 9764 ft 112 stks 632 stks 630 stks

9678 ft 540 stks 1060 stks 1069 stks 9769 ft 89 stks 609 stks 609 stks

9683 ft 517 stks 1037 stks 1044 stks 9774 ft 66 stks 586 stks 588 stks

9688 ft 494 stks 1014 stks 1020 stks Bottom Perf (PPR) 9779 ft 43 stks 562 stks 567 stks

(+) 3 bbls 9693 ft 471 stks 990 stks 991 stks Start position 9784 ft 20 stks 539 stks 539

Comments Description Actual Volume Strokes

9224 ft 1418 142,7 bbls 1403 stks

141,5 bbls 84 10,1 bbls 99 stks

1391 stks 43 4,4 bbls 43 stks

1380 stks 1,2 bbls 11 stks

10950 ft MD Yes � No � Yes � No �
xx,x Hrs Yes � No �

Comments

PWC™ Field Quality Assurance Matrix
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Post QA Tagged TOC depth BHA in expected condition? Safety vol > P. Vs A. Spongeball
UCA Cell at 90/10 contamination Cement plug tested? Total Operational time

Planned circulation depth
Volume QA DP volume at circulation depth

Expected pressure peak from sponge ball

Actual pressure peak from sponge ball

Description

Total displacement

Cement volume left in DP (Safety)

Cement volume ahead (Safety)

Planned  vs actual spongeballs

Total cement volume pumped through tool

Actual 
Parameters

± 10 stks / 
20 ft

Tagged top of TCP assy as per plan Yes � No � Much � Some � No �

Full Box during connection? Yes � No �

Yes � No �

PPR Chart

Started PPR early (STPP signature) 

Pumping plan [Cmt]

Safety volume in rathole Safety volume available

Yes � No �

Mud in cement?

Planned cement Volume Displacement volume prior to PPR

Any cuttings/formation observed on shaker?

Any losses observed during operation (Wash and 
Cement)?

Displacement went according to PPR Chart?Increased standpipe pressure during cement job?

Drill string volume and surface lines Planned PPR Volume [Cmt]

Displacement volume to BHA [Mud] Planned volume on connection [Cmt]

Safety volume ahead

�  Pre-job meeting with DSV to go through previous incidents and experience (X-45) � Cement Tickening Time (TT)  ______ :______  Hrs/min

� Deviation at perforated interval: ______ deg � Prepared space-out to minimize connections during PPR

� Checked all BHA´s according to drawing, Checked nozzles vs. nozzle sheet � Check mud pumps stks/bbl at 97% efficiency

Customer: CopNO Well: Casing size: 9-5/8"
Field/Rig: Plug: Parameter set: 9-5/8" HH

Description QA Description

Pre-check

9,83 stks/bbl

Description Volume Strokes Volume Strokes

100,0 bbls N/A 54,9 bbls 539 stks

Calculations 152,8 bbls 1502 stks 82,5 bbls 811 stks

52,9 bbls 520 stks 3,0 bbls 29 stks

2,0 bbls 20 stks 89,9 bbls 883 stks

2,4 bbls 23 stks 10,1 bbls 99 stks

Wash Cement

Flow 380 gpm � Pressure  3200 PSI Flow 3,3 bpm � Pressure 2500-3300  PSI

RPM 80 RPM � Torque  13-15  ft/lbs RPM 80 RPM � Torque  15 ft/lbs

Running speed 1 ft/min � Activate Pressure 3450 PSI Pulling speed  7 ft/min � Activate Pressure  1300 PSI

Description Comments Description Comments

Immediate 
QA

Yes � No �

Yes � No �

________ stks Yes � No �

Info Depth Cmt Vavle If 0 at start Planned strokes Actual Strokes Info Depth Cmt Vavle If 0'ed at cmt exit Planned strokes Actual Strokes

9600ft 1418 stks Connection 9693 ft 441 stks 961 stks 961 stks

 ft 0 stks 0 stks

Stop Position 9604 ft 883 stks 1403 stks 1400 stks  ft 0 stks 0 stks

 ft 0 stks 0 stks 9694 ft 437 stks 956 stks

9608 ft 865 stks 1384 stks 1372 stks 9699 ft 414 stks 933 stks 933 stks

9613 ft 842 stks 1361 stks 1351 stks 9704 ft 390 stks 910 stks 911 stks

9618 ft 818 stks 1338 stks 1331 stks 9709 ft 367 stks 887 stks 890 stks

9623 ft 795 stks 1315 stks 1313 stks 9714 ft 344 stks 864 stks 868 stks

9628 ft 772 stks 1292 stks 1291 stks 9719 ft 321 stks 840 stks 843 stks

9633 ft 749 stks 1269 stks 1270 stks 9724 ft 298 stks 817 stks 818 stks

9638 ft 726 stks 1245 stks 1248 stks 9729 ft 275 stks 794 stks 792 stks

9643 ft 703 stks 1222 stks 1226 stks 9734 ft 251 stks 771 stks 766 stks

9648 ft 679 stks 1199 stks 1205 stks 9739 ft 228 stks 748 stks 740 stks

9653 ft 656 stks 1176 stks 1182 stks 9744 ft 205 stks 725 stks 714 stks

9658 ft 633 stks 1153 stks 1165 stks 9749 ft 182 stks 701 stks 690 stks

9663 ft 610 stks 1129 stks 1140 stks 9754 ft 159 stks 678 stks 671 stks

9668 ft 587 stks 1106 stks 1121 stks 9759 ft 136 stks 655 stks 650 stks

9673 ft 564 stks 1083 stks 1092 stks 9764 ft 112 stks 632 stks 630 stks

9678 ft 540 stks 1060 stks 1069 stks 9769 ft 89 stks 609 stks 609 stks

9683 ft 517 stks 1037 stks 1044 stks 9774 ft 66 stks 586 stks 588 stks

9688 ft 494 stks 1014 stks 1020 stks Bottom Perf (PPR) 9779 ft 43 stks 562 stks 567 stks

(+) 3 bbls 9693 ft 471 stks 990 stks 991 stks Start position 9784 ft 20 stks 539 stks 539

Comments Description Actual Volume Strokes

9224 ft 1418 142,7 bbls 1403 stks

141,5 bbls 84 10,1 bbls 99 stks

1391 stks 43 4,4 bbls 43 stks

1380 stks 1,2 bbls 11 stks

10950 ft MD Yes � No � Yes � No �
xx,x Hrs Yes � No �

Comments

PWC™ Field Quality Assurance Matrix

Signature Verified by Offshore Supervisor:                                                                          ___ /___ - 19

Post QA Tagged TOC depth BHA in expected condition? Safety vol > P. Vs A. Spongeball
UCA Cell at 90/10 contamination Cement plug tested? Total Operational time

Planned circulation depth
Volume QA DP volume at circulation depth

Expected pressure peak from sponge ball

Actual pressure peak from sponge ball
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Total displacement

Cement volume left in DP (Safety)

Cement volume ahead (Safety)

Planned  vs actual spongeballs

Total cement volume pumped through tool

Actual 
Parameters

± 10 stks / 
20 ft

Tagged top of TCP assy as per plan Yes � No � Much � Some � No �

Full Box during connection? Yes � No �

Yes � No �

PPR Chart

Started PPR early (STPP signature) 

Pumping plan [Cmt]

Safety volume in rathole Safety volume available

Yes � No �

Mud in cement?

Planned cement Volume Displacement volume prior to PPR

Any cuttings/formation observed on shaker?

Any losses observed during operation (Wash and 
Cement)?

Displacement went according to PPR Chart?Increased standpipe pressure during cement job?

Drill string volume and surface lines Planned PPR Volume [Cmt]

Displacement volume to BHA [Mud] Planned volume on connection [Cmt]

Safety volume ahead

�  Pre-job meeting with DSV to go through previous incidents and experience (X-45) � Cement Tickening Time (TT)  ______ :______  Hrs/min

� Deviation at perforated interval: ______ deg � Prepared space-out to minimize connections during PPR

� Checked all BHA´s according to drawing, Checked nozzles vs. nozzle sheet � Check mud pumps stks/bbl at 97% efficiency
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Who are Hydrawell?

Testing

Verification

What is PWC®?

üDrill out and log PWC® area

üNegative Inflow Test

üComputational Fluid Dynamics – Digital Twin

üWeight Tag and Pressure Test 

üPWC® Qualification Matrix

Customer: CopNO Well: Casing size: 9-5/8"
Field/Rig: Plug: Parameter set: 9-5/8" HH

Description QA Description

Pre-check

9,83 stks/bbl

Description Volume Strokes Volume Strokes

100,0 bbls N/A 54,9 bbls 539 stks

Calculations 152,8 bbls 1502 stks 82,5 bbls 811 stks

52,9 bbls 520 stks 3,0 bbls 29 stks

2,0 bbls 20 stks 89,9 bbls 883 stks

2,4 bbls 23 stks 10,1 bbls 99 stks

Wash Cement

Flow 380 gpm � Pressure  3200 PSI Flow 3,3 bpm � Pressure 2500-3300  PSI

RPM 80 RPM � Torque  13-15  ft/lbs RPM 80 RPM � Torque  15 ft/lbs

Running speed 1 ft/min � Activate Pressure 3450 PSI Pulling speed  7 ft/min � Activate Pressure  1300 PSI

Description Comments Description Comments

Immediate 
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Yes � No �

Yes � No �

________ stks Yes � No �

Info Depth Cmt Vavle If 0 at start Planned strokes Actual Strokes Info Depth Cmt Vavle If 0'ed at cmt exit Planned strokes Actual Strokes

9600ft 1418 stks Connection 9693 ft 441 stks 961 stks 961 stks

 ft 0 stks 0 stks

Stop Position 9604 ft 883 stks 1403 stks 1400 stks  ft 0 stks 0 stks

 ft 0 stks 0 stks 9694 ft 437 stks 956 stks

9608 ft 865 stks 1384 stks 1372 stks 9699 ft 414 stks 933 stks 933 stks

9613 ft 842 stks 1361 stks 1351 stks 9704 ft 390 stks 910 stks 911 stks

9618 ft 818 stks 1338 stks 1331 stks 9709 ft 367 stks 887 stks 890 stks

9623 ft 795 stks 1315 stks 1313 stks 9714 ft 344 stks 864 stks 868 stks

9628 ft 772 stks 1292 stks 1291 stks 9719 ft 321 stks 840 stks 843 stks

9633 ft 749 stks 1269 stks 1270 stks 9724 ft 298 stks 817 stks 818 stks

9638 ft 726 stks 1245 stks 1248 stks 9729 ft 275 stks 794 stks 792 stks

9643 ft 703 stks 1222 stks 1226 stks 9734 ft 251 stks 771 stks 766 stks

9648 ft 679 stks 1199 stks 1205 stks 9739 ft 228 stks 748 stks 740 stks

9653 ft 656 stks 1176 stks 1182 stks 9744 ft 205 stks 725 stks 714 stks

9658 ft 633 stks 1153 stks 1165 stks 9749 ft 182 stks 701 stks 690 stks

9663 ft 610 stks 1129 stks 1140 stks 9754 ft 159 stks 678 stks 671 stks

9668 ft 587 stks 1106 stks 1121 stks 9759 ft 136 stks 655 stks 650 stks

9673 ft 564 stks 1083 stks 1092 stks 9764 ft 112 stks 632 stks 630 stks

9678 ft 540 stks 1060 stks 1069 stks 9769 ft 89 stks 609 stks 609 stks

9683 ft 517 stks 1037 stks 1044 stks 9774 ft 66 stks 586 stks 588 stks

9688 ft 494 stks 1014 stks 1020 stks Bottom Perf (PPR) 9779 ft 43 stks 562 stks 567 stks

(+) 3 bbls 9693 ft 471 stks 990 stks 991 stks Start position 9784 ft 20 stks 539 stks 539

Comments Description Actual Volume Strokes

9224 ft 1418 142,7 bbls 1403 stks

141,5 bbls 84 10,1 bbls 99 stks

1391 stks 43 4,4 bbls 43 stks

1380 stks 1,2 bbls 11 stks

10950 ft MD Yes � No � Yes � No �
xx,x Hrs Yes � No �

Comments
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Total cement volume pumped through tool

Actual 
Parameters

± 10 stks / 
20 ft

Tagged top of TCP assy as per plan Yes � No � Much � Some � No �

Full Box during connection? Yes � No �

Yes � No �

PPR Chart
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Safety volume in rathole Safety volume available

Yes � No �

Mud in cement?

Planned cement Volume Displacement volume prior to PPR

Any cuttings/formation observed on shaker?

Any losses observed during operation (Wash and 
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Displacement went according to PPR Chart?Increased standpipe pressure during cement job?

Drill string volume and surface lines Planned PPR Volume [Cmt]
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Safety volume ahead

�  Pre-job meeting with DSV to go through previous incidents and experience (X-45) � Cement Tickening Time (TT)  ______ :______  Hrs/min

� Deviation at perforated interval: ______ deg � Prepared space-out to minimize connections during PPR

� Checked all BHA´s according to drawing, Checked nozzles vs. nozzle sheet � Check mud pumps stks/bbl at 97% efficiency
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Who are HydraWell?
What is PWC®?
Testing
Verification
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PWC® as a method for 
annular remediation
Qualification and verification by design vs. demonstration

POWERED BY INVENTION 


