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This is not a substitution for the Operations or Repair instruction manual. 
Read, understand and follow all instruction manuals and warning labels supplied with all 
equipment. Only trained and qualified personnel should perform repairs on the equipment. To 
access the latest manuals in your preferred language go to “www.graco.com” and use the 
“Search” function. 
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E01: High Fluid temperature     (Return to Table Of Contents) 
 
Note: The display that is showing the E01 error is the zone that is seeing the error. 
 

 Check to see if you really do have high a temperature, by using an external 
temperature-sensing device.  If actual fluid temperature is above 190° F (88°C) you will 
need to cool the unit down to be able to do any testing. Using your feed pumps to move 
cool material into the Reactor will speed cooling time. 

 
Causes: 
1) The "A" or "B" Thermocouple (Ref # 310) picked up a high fluid temp of 229°F 

(109°C) or greater. 

 
 

 Check connections between the temperature control module and the heater "A" & "B" 
Thermocouples. Make sure all of the wires are securely connected into connector 
J1/SENSOR B. 
 

 Check continuity of the "A" & "B" thermocouples by removing the J1/SENSOR B 
connector from the temperature control module socket. On the plug end check the 
resistance across pins 5 & 6 = 4 - 6 ohms. Pins 8 & 9 = 4 - 6 ohms. Pins 6 & 9 to 
chassis ground as “OL” open loop at ambient temperature. 

 
See figure below 
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2) One of the over temperature switches (Ref # 308) picked up a high fluid temp 

greater than 230° F (110°C). At 190° F (88°C) the contacts close again. 
 

 Check continuity of the over temperature switches by removing the J1/SENSOR B 
connector from the temperature control module socket. On the plug end check the 
resistance across pins 1 & 2 and pins 3 & 4 for continuity, (nearly zero ohms). 
 
See figure above 

 
 
3) Either the "A" or the "B" Thermocouple has failed, or is not in contact with a 

working heater element. 
 Check and see if the "A" or the "B" Thermocouple is damaged or not making contact 

with a working heater element. See section Thermocouple in manual 312066 E-
Series, 312063 H-Series, 313540 H-VR-Series. 
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Primary Heaters / Heater Elements 
 
6.0 kW – 1500w (30-35 ohms) x 2 each per side = 15–17.5 ohms combined. 
10.2 kW – 2550w (18-21 ohms) x 2 each per side = 9-10.5 ohms combined. 
8.0 kW – 2000w (23-26 ohms) x 2 each per side = 11.5-13 ohms combined. 
7.65 kW – 2550w (18-21 ohms) x 3 each per side = 6-7 ohms combined. 
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4) Heater modules failed to turn off any heat zone, causing a run-away condition. 
 
 Exchange zone module with another one. Turn zone on and check for error. If error 

moves to another zone, replace the faulty module. (When there is a high current error, the 
LED on that zone’s module will turn red while the error is displayed. 

 
 Check and see if the heater module (BLUE) is turning off when the unit hits the set point 

temperature.  
 

 
o For “A” heater test points T4 on 238CR & T2 on POD A connector. 
 
o For “B” heater test points T6 on 238CR & T2 on POD B connector. 

 
o For HOSE test points T1 on 183 CB HOSE & T1 on POD HOSE connector. 

                   
 

o Set the “A”, “B”, and HOSE set point 10°F/C below the actual 
temperature, and turn the heat zones on one at a time. The red light on 
the display above the zone should be blinking and there should be little 
to no voltage on the voltmeter. 

 
 Measuring voltage while the red light is blinking would 

indicate that the output on the heater module has failed. 
Replace the heater module. Note: all 3 modules are the same 
and can be swapped for troubleshooting. 

 
5) If fluid is below 190° F (88°C) and you are still getting the high temp error: 

 
Causes: 

 Faulty connection of either of the "A" & "B" thermocouple to the heater control 
module 
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 One of the over temperature switches failed in the “open” position. Open circuit in 

the over temperature wiring harness, or switch “B” jumper is loose or open on a 
dual zone heater systems. 
 

                                                                        
 

 Make sure connector J1/SENSOR B is firmly plugged into the heater control 
module. 

 
 Check connections between the temperature control module and the heater over 

temperature switches and the "A" & "B" temperature sensor. Make sure all of the 
wires are securely connected into connector J1/SENSOR B. 

 
 Check continuity of the over temperature switches and the "A" & "B" 

Thermocouples by removing the J1/SENSOR B connector from the temperature 
control module socket. On the plug end check the resistance across pins 1 & 2 = 
nearly Zero ohms, pins 3 & 4 = nearly Zero ohms.  Pins 5 & 6 = 4 - 6 ohms. Pins 
8 & 9 = 4 - 6 ohms. Pins 6 & 9 to chassis ground as “OL” open loop at ambient 
temperature. 
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E02: High Current     (Return to Table Of Contents) 
 

Note: The display that is showing the E02 error is the zone that is seeing the error. 

 
Causes: 

1) Electrical short in the heater module. 
o Hold down actual temperature key for each zone to view current output when the 

heat module is on. 
 

o Exchange zone module with another one. Turn zone on and check for error. If 
error moves to another zone, replace the faulty module. (When there is a high 
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current error, the LED on that zone’s module will turn red while the error is 
displayed. 

 
2) For Hose zone, electrical short in the hose heat transformer 

 
o Check continuity of transformer windings, and if shorted to ground. 

 
o Perform the hose heat transformer primary and secondary check. (see hose heat 

transformer not functioning section in E03) 
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E03:  No Zone Current   (Return to Table Of Contents) 

Note: The display that is showing the E03 error is the zone that is seeing the error. 

 
Causes: 

1) Tripped circuit breaker in the electrical cabinet. 
 

o For HOSE, check 183CB HOSE, and 178 CB HOSE. 
 

o For “A”, 187CB A. 
 

o For “B”, 197CB B. 

 
 

2) Loose or broken connection on that zones output 
 

o Visually inspect and check continuity of wiring harnesses from circuit breaker 
module, through 238CR contactor, heater modules, and heater. 
 

o Check continuity in the hose set < 3 ohms, out and back, with whip hose attached. 
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3) Hose heat transformer not functioning. 

 
Set Hose Zone target key below current actual temperature and turn on the Hose 
Zone only. (not “A” or “B”)  
 

o Perform transformer secondary check. 
 Measure 90 – 100 VAC between T1 on183CB-HOSE and T2 on 

POD HOSE of Hose Heater Module. 
 If not present measure transformer primary 

 
o Perform transformer primary check. 

 Measure line voltage between T2 on 238CR and T2 on 178CB-HOSE. 

 
4) Contactor 238CR failed to close contacts. 

 
o Verify line voltage to A1 & A2 of contactor and that all 3 legs pass the proper 

voltage through to heater modules. 

  



Reactor Error Code Trouble Shooting Guide 

Rev 2.5 (06/2013)   Page 15 
 

                                 238CR 
5) Single phasing in a three phase system 

 
o Verify line voltage between all 3 legs of power. L1 to L2, L2 to L3, and L1 to L3. 
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E04: Fluid Temperature Sensor (FTS), or “A” or “B” 
Thermocouple not Connected.   (Return to Table Of Contents) 
Note: The display that is showing the E04 error is the zone that is seeing the error. 
 
Causes: 

1) E04 on the “A” or “B” display = While the unit was powered on, the thermocouple 
lost communication with the temperature control module. 

 
 Checking the “A” and “B” side thermocouple assemblies. 
 
 Check the electrical connections at the temperature control module. 
 

o Remove plug J1/SENSOR B (Green 12-pin terminal block) from the 
temperature control module and make sure all pins are securely connected. 
 Pin 5 Thermocouple A - red wire connected. 
 Pin 6 Thermocouple A - yellow wire connected. 
 Pin 8 Thermocouple B - red wire connected. 
 Pin 9 Thermocouple B - yellow wire connected. 

 
o Check the “A” & “B” thermocouples by removing the J1/SENSOR B 

connector from the temperature control module and check the pins with an 
ohmmeter.  

 
“A” thermocouple: 
 With J1/SENSOR B disconnected measure the resistance across pins 5 

& 6. It should measure 4 - 6 Ohms at ambient temperature. If not, 
replace the “A” thermocouple. 

 Measure the resistance between Pin 5 & the thermocouple housing. 
And then between Pin 6 & the thermocouple housing. It should be 
“OL” open loop, if not replace the “A” thermocouple. 

 
“B” thermocouple: 
 With J1/SENSOR B disconnected measure the resistance across pins 8 

& 9. It should measure 4 - 6 Ohms at ambient temperature. If not, 
replace the “B” thermocouple. 

 Measure the resistance between Pin 8 & the thermocouple housing. 
And then between Pin 9 & the thermocouple housing. It should be 
“OL open loop, if not replace the “B” thermocouple. 
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2) E04 on the hose heat display = While the unit was powered on, the Fluid 
Temperature Sensor (FTS) lost communication with the temperature control 
module. 

 
 Check the electrical connections at the temperature control module. 
 

o Looking at plug J1/ SENSOR B on the temperature control module, check and 
see if pins 10, 11 & 12 are connected properly. 

 
 Pin 12 = purple 
 Pin 11 = red 
 Pin 10 = silver (unshielded bare wires) 

 
 Check the purple wire cable connections between all hose lengths with FTS 

attached... 
 

o Test with an Ohm meter between pins 10 (Silver unshielded bare wire), 11 
Red wire, and 12 (Purple wire) of J1/SENSOR B connector disconnected from 
the Temperature Control Module. 
 
 Pins 11 to 12 approximately 35 ohms per 50’ (15.2m) of FTS cable, 

plus 10 ohms for the FTS. 
 Pins 10 to 12 “OL” open loop > 100K ohms. 

                                     
 
 
 

 Check the FTS operation by connecting the FTS directly to the Reactor. 
 

o Locate the FTS. 
 Unplug the FTS electrical connection. 
 Plug the Reactor end of the connector directly into the FTS electrical 

connector to see if temperature data appears. 
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 Check the FTS with an ohmmeter. 
 

o Locate the FTS. 
o With the main power off, unplug the FTS and measure the pins on the FTS. 

 Pins 1 to 2 10 Ohms 
 Pins 1 to 3 = Infinity “OL” Open Loop 
 Pin 3 to FTS ground screw = 0 ohms 
 Pin 1 to FTS component “A” (ISO) fitting = Infinity 

If the FTS fails any test, replace. 

 
0A (zero amps) on the Hose Zone Display. 
 

o If the FTS is disconnected or the display shows E04, turn the main disconnect off, then 
on to clear the alarm, and default the machine into manual current hose heat mode. 0A 
(zero amps) will show in the actual display with the hose zone off.  

o When in the target mode of the hose heat zone, amperage can be adjusted from 20A to 
45A with the up and down arrow keys. 

o To prevent hose overheating, install a thermometer close to the gun end, within the 
operators view. Insert thermometer through foam insulation cover of the “A” component 
hose so stem is next to the inner tube. Thermometer reading will be approximately 20°F 
less than the actual fluid temperature. It the thermometer reading exceeds 160°F (71°C), 
reduce the current with the down arrow key. 
 

o Thermometer reading should never exceed 160°F (71°C). Never leave the 
machine unattended while in a manual current control mode. 
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E05: Control Module Over Temperature    (Return to Table Of Contents) 

 
Cause: 

o The control module has an on-board temperature sensor. Heat is turned off if the module 
temperature exceeds 185°F (85°C) to prevent damage to the circuit board. (See also High 
Motor Temp section under E27). 

 
 
 
E06: Communication Cable Unplugged    (Return to Table Of Contents) 
 
Causes: 

1) Communication cable that connects heater control module (Silver) to the heater 
modules (Blue) connection is loose or dirty. 

Unplug and re-plug cable that connects heater control module (Silver) to the heater 
modules (Blue). 

 
2) Communication cable faulty. 

Check the cable connections end to end for continuity. If problems persist, replace the 
cable. p/n- 247801 
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E09: Heater and Display Communication Malfunction  
(Return to Table Of Contents) 
 
Cause: 
1) Communications between the heater control module and the display is not functioning. 
 
When communication is lost, the display will show E09.  
 
 Check all wiring between the display and the heater control module. 

 
o Pay close attention to the wire crimping on plug J5/DISPLAY C of temperature 

control module. 
 

o Swap J5 of temp control side with J13 on motor control side to see if problem is in 
the harness/control or display. 
 If E09 remains on the same display, replace the Display 
 If E09 moves to other display then reverse the J13 connections on the display 

boards to determine if cable or temperature control module is the cause. 
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E21: No Component A Transducer    (Return to Table Of Contents) 
 
Causes: 

1) Faulty pressure transducer 24K999. 

 
2) Faulty connection on J3/J5 of motor control 

board.
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3) Checking for a E21 error 
 

o Check transducer A connection at J3, (E-20/E-XP1, H-series) or J5, (E-30/E-XP2) 
on motor control board. 
 

o Clean the plug and socket of transducer connection by unplugging and spraying 
commercially available contact cleaner and reconnecting. 
 

o Reverse A and B transducer connections. If error moves to transducer B (E22), 
replace the transducer A. If error does not move then replace the motor control 
board. 
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E22: No Component B Transducer   (Return to Table Of Contents) 
 
Causes: 

1) Faulty pressure transducer 24K999. 
 

2) Faulty connection on J8/J3 of motor control board. 
 

3) Checking for a E22 error 
 

o Check transducer B connection at J8, (E-20/E-XP1, H-series) or J3, (E-30/E-
XP2), on motor control board. 
 

o Clean the plug and socket of transducer connection by unplugging and spraying 
commercially available contact cleaner and reconnecting. 
 

o Reverse B and A transducer connections. If error moves to transducer A (E21), 
replace the transducer B. If error does not move then replace the motor control 
board. 
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E23: High Pressure   (Return to Table Of Contents) 
 
Causes: 

 
1) Jumper wire on plug J10 (E-20/E-XP1) or J7 (E-30/E-XP2) pin 7 to pin 10 on the 

motor control board is loose or has become disconnected. 
 

o On the current units without the over pressure switches Check the jumpers and the 
wiring. 

 
o On the older units with the Pressure switches. 
 

 
 

 
 Check to see if one of the pressure switches failed. 

1) Remove the plug J10 (E20/E-XP1) or plug J7 (E30/E-XP2). 
2) Measure the resistance between pins 7 and 8, and between 9 and 10.  

Measurement should be  1 ohm. 
 

o If the resistance in steps 2 & 3 is not  1 ohm, jumper pins 7 to 10. order 
repair kit 246961.  
 

o If the error persists after connecting pin 7 to pin 10 with jumper, replace 
the motor control board, along with kit 246961 
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2) The Reactor motor control board is receiving a signal from the “A” or “B” pressure 

transducer that is above 3000 psi for (E-20, E-30, H-25, H-40, H-50),   or above  4500 
psi for (E-XP1, E-XP2, H-XP2, H-XP3). 
 

o Clean the plug and socket of transducer connection by unplugging and spraying 
commercially available contact cleaner and reconnecting. 

 
o If the wire jumper and the wiring are in good working condition and you still have 

the error, then you will need to check the “A” & “B” pressure transducers. (See 
transducer check procedure under E24 section.) 

 
o To determine if it’s the “A” or the “B” transducer, you may need a known good 

Reactor pressure transducer 24K999 to use as a “test” transducer.  The test is 
going to be done without removing the existing pressure transducers from the 
fluid manifold. 

 
 

 
 Unplug the “A” transducer from the Motor control board socket J3, (E-20/E-XP1) or 

J5, (E-30/E-XP2) and plug in the “Test” pressure transducer in its place. 
 

 Turn on the Reactor main disconnect and see if the error has went away. 
 

 If the error goes away turn off the Reactor main power and remove & replace the “A” 
pressure transducer. 

 
 If the error didn’t go away, unplug the “test” transducer from the “A” socket, and 

reinstall the “A” pressure transducer back into the “A” socket, and repeat this test 
procedure on the “B” side J8, (E-20/E-XP1) or J3, (E-30/E-XP2). 

 
! If the error persists and no root cause is found through the above testing, replace the 

motor control board. 
 

3) Motor control board is shorted (E-series). 
 
 Not in all cases will an E31 error code appear. Another symptom of a motor drive 

failure is that the motor will immediately turn on when input power is applied to the 
Reactor, running away with no motor control. This is due to the control being shorted 
sending full vdc to the motor. If the motor runs as soon as power is applied to the 
machine, replace the motor control board after verifying input voltage 
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4) Material cavitation A or B side. 
 
 Verify feed supply pumps or ball valves are not off. 
 That the material drums are not empty. 
 That the filter strainers are not restricted.  
 That the Reactor pumps are working properly. 

(See “If the gauges are not reading equal” section under E24) 
 

5) Material heater stays ON, causing excessive pressure due to thermal expansion. 
 

(See “Heater modules failed to turn off any heat zone, causing a run-a-way condition” 
section under E01. 

 
6) On older E-series units, the over pressure switches (Ref. 703) has failed.  

 
Jumper terminal 7 to 10 with kit 246961 
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E24: Pressure Imbalance   (Return to Table Of Contents) 
 

There is a pressure imbalance between the “A” and “B” fluids that is higher than 
allowed by the motor control board.  Available control settings are between 100 – 999 
psi, or 7 – 35 bar.  See table 3 below.     
 
To change the pressure imbalance setting: 

             
 
Causes: 
There can be two types of E24 errors, depending on whether the pressure gauges are 
approximately equal, or not equal.    

 
1)  If analog gauges are reading equal.  

 
Causes: 

a) One of the pressure transducers has failed, or 
b)  Pressure imbalance setting is too low for application. 
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1a) One of the pressure transducers has failed. 

 
o The digital display on a Reactor always shows the higher of the two pressures. As 

soon as the higher analog pressure drops below the lower analog pressure the 
digital display will switch to the new highest reading. Knowing this, the following 
tests should show which pressure transducer has failed. 

 
 For testing purposes only – Find the dip switches (labeled SW2 in the manual) on the 

motor control board, and set dipswitch 3 to off on E-Series Reactors, dipswitch 2 off 
for H-Series Reactors. This will allow the Reactor to run with a pressure imbalance 
warning. 
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 Run the unit to build up pressure (1000 – 1200 psi) with the motor ON 
key. When the machine then stalls at set pressure, press the motor OFF 
key to clear the E24 warning, but don’t depressurize the unit. 
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 Check the analog gauges to see which pressure is higher. And then check 

and see if the pump display pressure matches. If it does, that would 
indicate that the motor control board is “Seeing” that transducer.  

 
 With the pump still off, use the pressure relief/spray valve to slowly 

relieve the “higher” side pressure, while watching the digital display and 
the analog gauges. Once the higher analog gauge drops below the lower 
analog pressure the pump display should start reading the “new” higher 
side pressure (because it is now the higher of the two). Then slowly drop 
the “new” higher side pressure until the digital display stops at the original 
“higher” side analog gauge reading. 
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 The last test is to determine if the pressure transducer has failed or if the socket on 
the pressure control board has gone bad. 

 
 Swap the transducer plug-ins on the motor control board. (J3 & J8 for the 

E-20 & E-XP1 and H series Reactors. J3 & J5 for the E-30 & E-XP2) 
 Repeat above test. 
 If the problem stays with the same side as before then the pressure 

transducer is bad. 
 If the problem appears to switch over to the other transducer, then the 

problem is in the motor control board socket. 
 

1b) Pressure imbalance setting is too low for application. 
 
o Adjust setting to higher setting to reduce random nuisance errors. 

 

2)  If the gauges are not equal. 
 

Try clearing the error and balancing the pressures using the dump valves. 
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o If we can determine what chemical “A” or “B” is coming out of the gun, then we can 

focus on the missing chemical side. This will immediately save us time by checking the 
side that is lacking chemical or is the cause of our problem. 
 

o First we need to understand that the restriction of the mix chamber impingement port 
sizing creates the backpressure that we monitor at the fluid outlet gauges. Think of it as 
holding your thumb over the end of the garden hose. The more we block, or “restrict” the 
opening, the greater the backpressure we create.  
 

2a) If “A” (ISO) side is lacking at the gun, and “A” side fluid gauge reading is higher than 
the “B” side then this is an indication of restriction on the “A” side, anywhere from the gun 
mix chamber back to the fluid outlet manifold. 

 

Causes: 
o Restrictions can include, 

 blockage in the mix chamber,  
 gun screen,  
 whip hose,  
 hose temperature sensor,  
 main fluid line,  
 manifold outlet. 

 
o “A” side chemical is thicker than the “B” due to cold material or primary heater problem. 

 
o “B” side mix chamber port has been increased by wear, reducing the “B” side back 

pressure causing a resin rich, or too much “B” condition. 
 

2b) If “A” (ISO) side is lacking at the gun, and “A” side fluid gauge reading is lower than 
the “B” side, this is an indication of a problem from the fluid outlet gauge back to the “A” 
drum feed supply.  

 
Causes: 

o Starving the supply with one of the following.  
 Supply feed pump malfunction,  
 Restriction of the feed hose or filter strainer,  
 Drum is not properly vented due to bung cap in place or desiccant breather 

clogged.  
 Debris in the bottom of the drum container,  
 Dented drum bottom restricting the feed pump inlet,  
 “A” side proportioner pump has debris or a stuck ball in the inlet or discharge ball 

check seat area.  
 If circulating material back to the drum, the pressure relief/spray valve could be 

leaking, or diverting pressure and material back to the drum. 
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2c) If “B” (RESIN) side is lacking at the gun, and “B” side fluid gauge reading is higher 
than the “A” side, this is an indication of restriction on the “B” side, anywhere from the 
gun mix chamber back to the fluid outlet manifold. 

 
Causes: 

o Restrictions that can include, 
  blockage in the, mix chamber,  
 gun screen,  
 whip hose,  
 hose temperature sensor,  
 main fluid line, 
 Manifold outlet 

 
o “B” side chemical is thicker than the “A” due to cold material or primary heater problem. 

 
o “A” side port has been increased by wear, reducing the “A” side back pressure causing an 

ISO rich, or too much “A” condition. 
 

2d) If “B” (RESIN) side is lacking at the gun, and “B” side fluid gauge reading is lower 
than the “A” side, this is an indication of a problem from the fluid outlet gauge back to the 
“B” drum feed supply.  

 
 

Causes: 
o Starving the supply with one of the following.  
 Supply feed pump malfunction,  
 Restriction of the feed hose or filter strainer,  
 Drum is not properly vented due to bung cap in place or desiccant breather 

clogged.  
 Debris in the bottom of the drum container,  
 Dented drum bottom restricting the feed pump inlet,  
 “A” side proportioner pump has debris or a stuck ball in the inlet or discharge ball 

check seat area.  
 If circulating material back to the drum, the pressure relief/spray valve could be 

leaking, or diverting pressure and material back to the drum. 
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E25: High Line Voltage   (Return to Table Of Contents) 
 
Cause: 

1) Supply voltage too high.   
 
Check voltage requirements in technical data section of the manual. 
Verify input voltage is correct to motor control board for your system. 

 
 
 
 
 
E26: Low Line Voltage   (Return to Table Of Contents) 
 
Cause: 

1) Supply voltage too low.   
 
Check voltage requirements in technical data section of the manual.   
 
Verify voltage is correct to the motor control board for your system. 
 
The E-30 and E-XP2 Reactors have a filter between the pump circuit breaker and 
connection L & N on control board. 
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E27: High Motor Temperature   (Return to Table Of Contents) 
 
Causes: 

1) Motor temperature too high.  
o Reduce fluid pressure, gun mix chamber size, or move the Reactor to a 

cooler location. Allow one hour for cooling before re-setting. 
 
2) Cooling fan is not operating properly. 

 
3) Obstruction around the fan area that would cause lack of airflow. 

 
4) Operating without motor/fan shroud in place. 

 
5) Operating without the electrical cabinet front cover in place. 

 
6) The brush wear/over-temp switch wire assembly is not plugged into J7 (E-20/E-

XP1) or J6 (E-30/E-XP2) for E-series Reactors and J9 for H-series Reactors of the 
motor control board. 

 
If everything appears to be fine and the motor really isn’t overheated then see if the 
problem is with the motor/motor wire assembly, or if the problem is in the motor 
control board itself. 

 
o With the main power off, unplug the wire harness from J7 (E-20/E-XP1) or J6 (E-30/E-

XP2) for E-series Reactors and J9 for H-series Reactors on the motor control board and 
install a jumper wire on pins 1 & 2.  Turn the main power back on. 
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     Motor Control Board, H-Series 
 

 The E27 error should be gone.  
 

o If the E27 error is gone and the motor is truly not overheated then the problem 
is likely in the motor/motor wire harness assembly.  You can verify this by 
measuring the resistance between the 2 yellow wires that go to pins 1 & 2 of 
the motor o/t connector.  If it is an open connection, the thermal overload 
switch is open or there is a broken wire inside the motor or in the motor 
harness. On an H-series Reactor motor control board the green LED 23 will be 
lit if normal state (not over heated) N.C. normally closed. 

 
o If the E27 error code is still there, then double check to see if pins 1 & 2 are 

jumpered properly. If they were jumpered properly then it would likely be a 
problem with in the motor control board. 
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E28: High Motor Current (E-Series Only)   (Return to Table Of Contents) 
 
Causes: 

1) Failed motor or motor electrical component. 
 

2) Something in the drive system broken (locked up pump, broken gear, etc.) not 
allowing the motor to rotate, causing high current.  

 
3) Possible short in the motor control board. 

 
4) On E-20/E-XP1 machines only, faulty high pressure switch or loose jumper 

connection on pin 7 to 10 of connector J10 of the motor control board. See E23 error 
causes section. 

 
 Check to see if the failure is on the motor control board or if it is within the 

motor. 
 

o Turn the main power switch off. 
o On the motor control board disconnect socket J4 (E-20/E-XP1) J1 (E-30/E-XP2). 
o Turn the main power switch back on. 
 

       Did the E28 Error go away? 
 

o If the E28 error did not go away then there is a problem with the motor control 
board and/or the motor drive system.  
 

 Replace the motor control board after thoroughly checking the motor drive system.  
 
(See “Motor and motor drive check procedure” under E-series Reactor E31) 

 
o If the E28 error went away then there is a problem with the motor, or motor drive 

system. 
 Check to see if the motor rotates freely. No binding of pump line gear box 

assembly. 
 Check to see if the brushes or motor commutator surface is damage. 
 Check and make sure the voltage going to the motor is good. 
 Verify the motor will run with a 9 vdc battery. 
 On E-XP2 and E-30 machines verify capacitor is functional. 
 Check the three wire (yellow, yellow, orange) motor connector to the motor 

board.  A gentle tug on each wire individually at the connector should ID the 
loose wire.  If a wire pulls out, bend the locking tab on the crimp end, insert 
the wire until it seats and repeat gentle tug. 

 
 If the above does not resolve the problem, replace the motor. 
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E29: Brush Wear (E-Series Only)   (Return to Table Of Contents) 
 
Causes: 

1) Normal brush wear, causing the brush sensor to come in contact with the motor 
commutator.  

o Replace the brushes p/n-234037. 
 
2) The spade plug inside the motor housing is twisted and making contact with the 

commutator side of the brush sensor assembly, causing a false alarm.  
o Follow the orange wire coming from J7 (E-20/E-XP1), or J6 (E-30/E-XP2), up to 

the spade connector on the motor. Using a flashlight to see check and make sure 
the spade plug assembly is not making contact with the metal housing of the brush 
assembly. 

 
3) The yellow brush sensor wire coming out of the brush is routed in-line with the 

commutator wiring (thick red wire), causing a false alarm.  
o Reroute the yellow wire coming out of the brush, away from the commutator 

wiring. 
 
4) The motor control board has failed.  

o To check: 
 Remove the plug in J7 (E-20/E-XP1), or J6 (E-30/E-XP2).  (This will 

cause an E27 alarm).  
 To remove the E27 alarm, use a jumper wire on the motor control board, 

across the two pins that the two yellow wires plugged into. Then turn the 
unit on.  

 The E27 as well as the E29 alarm should be gone. If the E27 alarm is not 
gone double-check your jumper. 

 If the jumper is installed correctly and the E29 alarm is still there. This 
would indicate the motor control board is bad. Replace the motor control 
board. 
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E30: Momentary Loss of Communication   (Return to Table Of Contents) 
 
Causes: 

o Communications between the display and the motor control board or the motor 
control board has been momentarily lost. 

 
Normally, when communication is lost, the corresponding display will show E99. The 
corresponding control board will register E30 (The red LED will flash 30 times). If 
communications are reconnected, the display can show the E30 for a small time (no more 
than about two seconds). It should not be possible for E30 to be shown continuously, unless 
there is a loose connection causing the display and the board to continuously loose and regain 
communication.  

 
 Check all wiring between the display and the corresponding control board. 

 
E31: Motor Drive Error (E-Series Only)   (Return to Table Of Contents) 
 
Cause: 

1) The motor board has failed.  (SCR has shorted) 
 

o The motor control board has malfunctioned, “shorted” and needs to be replaced. Rarely is the 
control board the cause of this error. Other circumstances such as a motor failure or 
inadequate input supply voltage lead to this type of motor board failure. Not in all cases will 
an E31 error code appear. Another symptom of a motor drive failure is that the motor will 
immediately turn on when input power is applied to the Reactor, running away with no motor 
control. This is due to the control being shorted sending full voltage to the motor. 
 

 Motor and motor drive check procedure 
 
o After removing machine from the power source, the drive motor will have to be thoroughly 

check, by pulling the top motor brush and rotating the motor manually with the internal fan 
blade to inspect the motor commutator all the way around for any evidence of burning or 
pocking. Continue to rotate the motor until we have completed one pump cycle, up and down 
to insure there is no mechanical interference in pump lower, or gear drive system. Confirming 
rotation when connected to a 9vdc battery can then verify the motor is functioning properly. 
The Reactor machines that have the large Blue capacitor (E-30/E-XP2) will have to have it 
verified for proper function as well. 

o If after confirming a good motor and capacitor, and confirming the input power source is at 
the required voltage and phase. Replace the drive board. Keep in mind that the power source 
should not be interrupted prior to powering down the Reactor unit. This would include the 
generator source running out of fuel. 
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 Capacitor check procedure 

 
o Remove the Reactor from power source and wait 15 minutes to allow the capacitor to drain 

the stored energy through the motor circuit. 
Locate the large blue capacitor in the lower cabinet, upper right hand corner. 
Perform a general inspection of the capacitor for shape distortion, cracks, or leakage. 
Short across the two terminal leads with an insulated handle screwdriver to verify the 
capacitor is fully discharged. Remove the plug from the motor control board J1 connector. 
Set the ohm test meter to a high range of at least 1K ohm. Connect the meter leads black to (-) 
and red to (+). The meter reading should start at 0 ohms, then move up scale 10K to 20K 
ohms as the battery from your test meter confirms the capacitor is able to accept a charge. 
A reading of constant 0 zero, (short) or OL, (open loop) would indicate a bad capacitor. 
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(Return to Table Of Contents) 

E31: Reversing Switch Failure/High Cycle Rate      (H-Series Only) 
 Exceeded 65 cpm H-40, H-50, H-XP3 
 Exceeded 30 cpm H-25, H-XP2 

 
Causes: 

1) Too large a flow rate 
o mix chamber too large for system selected 
o Fluid pressure too high for mix chamber and system selected. 

 
2) Bad reversing switch/rocker arm assembly 

o Check N.O., N.C. contacts on J5 of motor control board. 
P3, Black, 1170, N.C. 
P2, red, 1160, N.O. 
P1, green, 1150, COM 
Green LED D19 and green LED D20 light alternately with switch input. 

 
 

3) Bad connection J5 of motor control board. 
o Pull, clean and re-seat input wire connector to J5. 
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E99: Loss of Communication           (Return to Table Of Contents) 
 
Causes: 
1) Communications between the display and the motor control board or the temperature 

control board has been lost. 
 
When communication is lost, the corresponding display will show E99.  
 
 Check all wiring between the display and the corresponding control board. 

o Pay close attention to the wire crimping on plug J13 for each display and motor 
control boards. And J5/DISPLAY C of temperature control module. 

o Swap the J13 plugs from one display to the other 
 If E99 remains on the same display, replace the Display 

 
 If E99 moves to other display then reverse the J13 on motor control with 

J5/DISPLAY C of temperature control module to determine if cable or lower 
control is the cause. 
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Recommend Start-up Technician Tool Set          (Return to Table Of Contents) 
 

1. Extech AC/DC True RMS Clamp Meter P/N EX830 or 
equivalent.

 

2. Pocket Thermometer 

 

3. Craftsman Tool Set P/N 37154 or equivalent. 
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4. Craftsman Plier Set P/N 45419 or equivalent. 

 
5. Craftsman Punch Set P/N 43167 or equivalent. 

 
6. Chain Wrench 12” 

7. Strap Wrench  

8. Adjustable Wrenches 6 – 10 – 12” 

9. Pipe Wrench 10 – 18” 

10. Wire Strippers 

11. Ball Peen Hammer 4 – 12 oz 

12. Dead Blow Hammer (soft face) 
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