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READ AND UNDERSTAND ALL SAFETY AND WARNING DECALS AND INSTRUCTIONS PRIOR 

TO USING THE CURTISS-WRIGHT SMART RAM. FAILURE TO DO SO MAY RESULT IN ELECTRIC 
SHOCK, FIRE, AND/OR SERIOUS INJURY. 

SAVE ALL WARNINGS AND INSTRUCTIONS AND KEEP WITH TOOL FOR FUTURE REFERENCE. 
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SAFETY SYMBOLS AND DEFINITIONS 
Safety symbols are used to identify any action or lack of actions that can cause personal injury. 

  DANGER - Danger is used only when actions or lack of actions will cause serious 
human injury or death 

  WARNING - Warning is used to describe an action or lack of action where serious injury 
can occur 

READ INSTRUCTIONS - Read all instruction prior to operating equipment  
               

EYE PROTECTION - Wear proper eye protection to protect against ejected parts or 
projectiles 

EAR PROTECTION - Wear proper ear protection to protect against hearing loss or damage 

PINCH POINT / HAND CRUSHING – Keep hands and fingers clear of pinch points during 
setup and operation. 

System Safety Precautions 
 The user must read and thoroughly understand these installation instructions before any work 

begins. The user should read and thoroughly understand the installation procedures as supplied 
with every kit of Pop-A-Plug® Tube Plugs. It is the responsibility of the user to establish 
appropriate safety, health, and training measures for their personnel using, servicing, or working 
in an area where this equipment is being used.      

 The user must be familiar with correct operation, maintenance, and use of hydraulic tools. Lack 
of knowledge in any of these areas can lead to personal injury. 

 Wear proper eye protection to protect against ejected parts or other projectiles. 
 Wear proper ear protection to protect against hearing loss or damage. 
 Possible Kickback Hazard. Keep body, head, face, and all extremities clear from rear of hydraulic 

ram during operation. 
 Tools and components listed in this instruction are designed for the sole purpose of installing and 

removing P2 and CPI/PERMA™ Pop-A-Plug heat exchanger tube plugs. The equipment is not 
designed or intended to be used for other tasks. 

 Curtiss-Wright Smart Rams are NOT to be used in an explosive environment.  Doing so may 
cause serious injury, property damage or death 

 Unexpected tool movement or breakage of inserted tool could cause injury to personnel.   
 Unsuitable postures may not allow for proper counteracting of normal or unexpected movement of the tool during 

operation.  
 Inspect equipment before each use to prevent unsafe conditions from developing. Do not use equipment if it is 

damaged, altered, or in poor condition. 
 These instructions are intended for the end-user or operator of this equipment. For additional information or parts 

lists contact an EST Group facility. 
 Inspect all components for wear or damage prior to each use. Do not use any equipment that is not in proper working 

order. If any equipment is damaged or faulty, contact EST Group for service or replacement.   
 Replace any worn or damaged safety decals. 
 There are no user modifiable parts or components in the Curtiss-Wright Smart Ram package.   
 Keep all components of the system clean at all times. 
 Changes or modifications made to the equipment that are not expressly approved by Curtiss-Wright EST Group may 

void the FCC authorization to operate this equipment. 
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Note: Check and comply with all regulations and laws when transporting or shipping lithium-ion batteries.  
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Powering on the Smart Ram: 

Install a Makita 18v Li-ion battery, or equivalent, and momentarily press the trigger. This also operates the LED light: 

 

Operating the Smart Ram: 

Press and hold the trigger. The hydraulic pump motor will run, and the cylinder will stroke while the trigger is 
pressed. Releasing the trigger stops the pump, and the piston will remain in position until the piston is manually 
retracted. 

 

The Smart Ram (SR) will either operate until it senses the breaking of a Breakaway (correct installation), or if it 
reaches the maximum pressure limit setting. In either case the SR will automatically stop the pump motor.  
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Preparing the Smart Ram Extended Pull Rod Assembly (SREPA/SREPRA):  

A general arrangement of the SREPA is shown.  

1. Remove standard knurled nut, 
positioning washer, and pull rod 
from Smart Ram if necessary.  

2. Fully thread Ram Insert into 
Smart Ram piston; finger tighten. 

3. Fully thread Knurled Nut onto Smart 
Ram cylinder; do not tighten. 

4. Position Standoff Ring so that it collides 
with tube face when tool reaches 
installation depth, then finger tighten 
Thumb Screw to hold Standoff Ring in 
place. 
 

Do not break the permanent adhesive in the 
threaded connection between Hex Pull Rod and Channel Pull Rod. 

Installing Tube Stabilizers with SREPA/SREPRA: 

1. Unthread Pulling Stud from Channel Pull Rod. Hold Positioning Washer in place while rotating Pulling 
Stud. 

2. Thread Stabilizer Breakaway into Channel Pull Rod by rotating Positioning Washer clockwise and 
holding Stabilizer steady. 

3. Proceed with installation as per DC1050. 
 

Air-Cooled Heat Exchanger (fin-fan) plugging and pull-to-pressure operations with SREPA/SREPRA: 

1. Ensure that the Smart Ram is set as close as possible to the correct maximum force. The required 
force value for the plugs can be found in the top right corner of the Certificate of Test & Inspection and 
Table 1.  
 
Note: Kits of same size plugs and materials may have differing Breakaways and thereby need different 
pull force settings. Always verify the proper pull force setting is being used based on the BAW number 
of serrations for the plug being installed. 

2. Remove Breakaway from the Pop-A-Plug and thread the plug onto the Pulling Stud finger tight, then 
back off by one-quarter turn to make the Pulling Stud easier to remove from the Pop-A-Plug after 
installation. Hold the Positioning Washer in place while rotating the Pop-A-Plug. 

3. Unthread Knurled Nut enough to remove all slack from the system.  

Setting maximum force: 

From unit selection (step 3b, page 5), press and hold both buttons to select the current set maximum force. 
Use the left and right buttons to adjust to the desired value, then press and release the trigger to confirm and 
return to the main menu. Ram cycle will stop automatically when installation force has reached the set 
maximum. For traditional Breakaway installations, set maximum force as high as possible. 

Press and 
hold buttons 

Press and 
hold buttons 

Adjust with left 
and right buttons 
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4. Continue with the installation procedure as standard. See DC1220 (for CPI plugs) or DC4010 (for P2 
plugs) for detailed instructions for plugging. QR Code on page 8. 

 
5. After Ram cycle stops and the plug is installed, retract the piston, then rotate the Positioning Washer 

counterclockwise to unthread the Pulling Stud from the installed plug.  
 
Note: Installation force displayed may differ from target setting. See Table 1 for acceptance criteria. 

  

If the Pulling Stud needs to be replaced, remove and replace with PS-XXX-YYY (See Table 1). Apply a  
non-permanent thread locker (such as Loctite 242 or equivalent) to the threaded connection between the new 
Pulling Stud and Channel Pull Rod. 
 

Changing the Plug Positioner: 

The Plug Positioner can be changed with two methods: 

1. Remove Pulling Stud, replace Positioner, and reinstall Pulling Stud. This will require breaking and  
re-applying thread locker to the threaded connection. 

2. Unthread locknut from the rear end of the tool. Remove hard washer, Ram Insert, Positioning Washer, 
and Comp Tube. Swap out the Plug Positioner and reassemble in reverse order. 

Hold positioning washer while threading or unthreading pieces. See Tables 2 and 3 for Positioner sizes 
compatible with each SREXT sub-assembly. 
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TABLE 1: Nominal Installation Force and Pulling Stud Sales Number 

CPI/Perma and 
P2 Plug Sizes 

Breakaway 
Identification 
(# of Grooves) 

Nominal 
Installation 

Force* 

Acceptance 
Criteria 

Nominal 
Installation 

Force* 

Acceptance 
Criteria 

Pulling 
Stud Min Max Min Max 

(lbf) (lbf) (lbf) (kN) (kN) (kN) 

V-471-B 
P2-400 – P2-440 

1 2122 1804 2440 9.44 8.02 10.86 

PS-440-460 2 2519 2141 2897 11.21 9.53 12.89 

4 3023 2570 3476 13.45 11.43 15.47 

V-471** – V-555 
P2-460 – P2-580 

1 2785 2367 3203 12.39 10.53 14.25 

PS-490-560 
2 3580 3043 4117 15.92 13.53 18.31 

0 3978 3381 4575 17.70 15.05 20.36 

4 4774 4058 5490 21.24 18.05 24.43 

V-584 – V-735 
P2-600 – P2-860 

0 2100 1785 2415 9.34 7.94 10.74 

PS-590-690 
1 4111 3494 4728 18.29 15.55 21.03 

2 5304 4508 6100 23.59 20.05 27.13 

4 6365 5410 7320 28.31 23.91 23.35 

V-774 – V-1212 
P2-880 – P2-1160 

3 4111 3494 4728 18.29 15.55 21.03 

PS-730-1220 

0 5304 4508 6100 23.59 20.05 27.13 

1 7028 5974 8082 31.26 26.57 35.95 

2 8752 7439 10065 38.93 33.09 44.77 

4 9680 8228 11132 43.06 36.60 49.52 

 

 
Notes: 

*It is acceptable to set the Smart Ram’s maximum force to within 15 lbf of (or nearest kN to) nominal installation force. 

**All materials except -B 
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TABLE 2: Pop-A-Plug CPI/Perma Kits for Air Cooled Heat Exchangers (ACHE) and Fin-Fan Plugging with SREPA 

CPI/Perma Plug Kit 
Tube ID 

SREPA* Plug 
Positioner 

SREXT  
Sub-Assembly (in) (mm) 

V-471-B 0.472 - 0.515 11.99 - 13.08 SREPA-471B P-471 SREXT-00 

V-471** 0.472 - 0.515 11.99 - 13.08 SREPA-471 P-471 

SREXT-01 

V-491 0.492 - 0.540 12.50 - 13.72 SREPA-491 P-491 

V-512 0.513 - 0.562 13.03 - 14.27 SREPA-512 P-512 

V-524 0.525 - 0.585 13.34 - 14.86 SREPA-524 P-524 

V-555 0.556 - 0.616 14.12 - 15.65 SREPA-555 P-555 

V-584 0.585 - 0.649 14.86 - 16.48 SREPA-584 P-584 

SREXT-02 

V-621 0.622 - 0.689 15.80 - 17.50 SREPA-621 P-621 

V-649 0.650 - 0.713 16.51 - 18.11 SREPA-649 P-649 

V-670 0.671 - 0.740 17.04 - 18.80 SREPA-670 P-670 

V-712 0.713 - 0.777 18.11 - 19.74 SREPA-712 P-712 

V-735 0.736 - 0.810 18.69 - 20.57 SREPA-735 P-735 

V-774 0.775 - 0.838 19.69 - 21.29 SREPA-774 P-774 

SREXT-03 

V-804 0.805 - 0.890 20.45 - 22.61 SREPA-804 P-804 

V-837 0.838 - 0.902 21.29 - 22.91 SREPA-837 P-837 

V-853 0.854 - 0.949 21.69 - 24.10 SREPA-853 P-853 

V-899 0.900 - 0.963 22.86 - 24.46 SREPA-899 P-899 

V-919 0.920 - 1.019 23.37 - 25.88 SREPA-919 P-919 

V-962 0.963 - 1.027 24.46 - 26.09 SREPA-962 P-962 

V-979 0.980 - 1.079 24.89 - 27.41 SREPA-979 P-979 

V-1024 1.025 - 1.088 26.04 - 27.64 SREPA-1024 P-1024 

V-1054 1.055 - 1.154 26.80 - 29.31 SREPA-1054 P-1054 

V-1087 1.088 - 1.152 27.64 - 29.26 SREPA-1087 P-1087 

V-1103 1.104 - 1.203 28.04 - 30.56 SREPA-1103 P-1103 

V-1149 1.150 - 1.213 29.21 - 30.81 SREPA-1149 P-1149 

V-1171 1.172 - 1.270 29.77 - 32.26 SREPA-1171 P-1171 

V-1212 1.213 - 1.336 30.81 - 33.93 SREPA-1212 P-1212 

Notes: 

*SREPA includes Positioner and SREXT Sub-Assembly 

**All materials except -B 
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TABLE 3: Pop-A-Plug P2 Kits for Air Cooled Heat Exchangers (ACHE) and Fin-Fan Plugging with SREPRA 

Pop-A-Plug P2 Plug Kit 
Tube ID 

SREPRA* Plug 
Positioner 

SREXT 
Sub-Assembly 

(in) (mm) 
P2-400 0.400–0.420 10.19–10.68 

SREPRA-400-440 PP-400-440 SREXT-00 P2-420 0.421–0.440 10.69–11.19 

P2-440 0.441–0.460 11.20–11.70 

P2-460 0.461–0.480 11.71–12.21 

SREPRA-460-500 PP-460-500 

SREXT-01 

P2-480 0.481–0.500 12.22–12.72 

P2-500 0.501–0.520 12.73–13.22 

P2-520 0.521–0.540 13.23–13.73 

SREPRA-520-580 PP-520-580 
P2-540 0.541–0.560 13.74–14.24 

P2-560 0.561–0.580 14.25–14.75 

P2-580 0.581–0.600 14.76–15.26 

P2-600 0.601–0.620 15.27–15.76 

SREPRA-600-680 PP-600-680 

SREXT-02 

P2-620 0.621–0.640 15.77–16.27 

P2-640 0.641–0.660 16.28–16.78 

P2-660 0.661–0.680 16.79–17.29 

P2-680 0.681–0.700 17.30–17.80 

P2-700 0.701–0.720 17.81–18.30 

SREPRA-700-780 PP-700-780 

P2-720 0.721–0.740 18.31–18.81 

P2-740 0.741–0.760 18.82–19.32 

P2-760 0.761–0.780 19.33–19.83 

P2-780 0.781–0.800 19.84–20.34 

P2-800 0.801–0.820 20.35–20.84 

SREPRA-800-860 PP-800-860 
P2-820 0.821–0.840 20.85–21.35 

P2-840 0.841–0.860 21.36–21.86 

P2-860 0.861–0.880 21.87–22.37 

P2-880 0.881–0.900 22.38–22.88 

SREPRA-880-960 PP-880-960 

SREXT-03 

P2-900 0.901–0.920 22.89–23.38 

P2-920 0.921–0.940 23.39–23.89 

P2-940 0.941–0.960 23.90–24.40 

P2-960 0.961–0.980 24.41–24.91 

P2-980 0.981–1.000 24.92–25.42 

SREPRA-980-1060 PP-980-1060 

P2-1000 1.001–1.020 25.43–25.92 

P2-1020 1.021–1.040 25.93–26.43 

P2-1040 1.041–1.060 26.44–26.94 

P2-1060 1.061–1.080 26.95–27.45 

P2-1080 1.081–1.100 27.46–27.96 

SREPRA-1080-1160 PP-1080-1160 

P2-1100 1.101–1.120 27.97–28.46 

P2-1120 1.121–1.140 28.47–28.97 

P2-1140 1.141–1.160 28.98–29.48 

P2-1160 1.161–1.180 29.49–29.99 

Notes: 

*SREPRA includes Positioner and SREXT Sub-Assembly  
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