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15.5.72  Procedure for C-AD Vacuum Ion Pump Maintenance or Cable Repair 
 
1 Purpose 
 

1.1 This procedure is to be used when performing repair or maintenance work on ion 
pump cables, and any time when high voltage connectors are to be disconnected 
at the ion pump. This procedure applies to ion pumps in the AGS, Booster, NSRL, 
and RHIC. 

 
1.2 The ion pump controllers have two separate high voltage outputs. In some 

instances, the outputs power pumps in different vacuum sectors. In RHIC, one of 
the outputs powers a pump in a blue sector, while the other output powers an ion 
pump in a yellow sector. In AGS and Booster, the two outputs typically power 
pumps in the same sector. The outputs are normally operated at 5000 Vdc. 

 
2 Responsibilities 
 

2.1 The Vacuum Group Technical Supervisor and Cognizant Engineer shall train 
technical staff in this procedure. 
 

2.2 Authorized Vacuum Group personnel are responsible for the execution of this 
procedure. 

 
3 Prerequisites 
 

3.1 All personnel working on any electrical system or equipment in the C-AD shall be 
familiar with BNL SBMS Electrical Safety, BNL SBMS Lockout/Tagout 
(LO/TO), C-A-OPM 1.5, “Electrical Safety Implementation Plan”, C-A-OPM 
1.5.3 “Procedure to Open or Close Breakers and Switches and 
Connecting/Disconnecting Plugs”, C-A-OPM 2.36, “Lockout/Tagout for Control 
of Hazardous Energy”.  C-AD will provide on-site/work specific training to 
individuals in the electrical safety aspects of their job functions and assignments. 

 
3.2 All authorized personnel performing this procedure shall wear personal protective 

equipment (PPE) as required in the SBMS PPE for Electrical Safety Subject Area 
while verifying LOTO (section 5.1.7). 

 
3.2.1 Class 1 or Class 2 Rubber Insulating Gloves shall be worn when 

disconnecting the connector at the ion pump and when performing the 
high voltage probe test. Class 2 gloves may be worn without leather 
protectors for better finger dexterity. 

 
3.2.2 Safety glasses shall be worn while performing zero voltage check and 

while repairing cable. 
 

3.3 Digital Voltage Meter (DVM) shall be type Cat III. 
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3.4 High Voltage Probe shall be an NRTL listed FLUKE model 80K-40 HV probe or 
equivalent. 

 
3.5 Insulation Continuity Meter shall be a Seaward IR800. 

 
4 Precautions 
 

4.1 Electrocution Hazard Warning 

WARNING 
The ion pump controller presents an electrocution hazard (7500 Vdc max, 400 mA max). 

Failure to comply with the ion pump controller manufacturer’s instructions or these 
directives may result in injury. 

 
5 Procedure 
 

5.1 Test high voltage probe using Seaward IR800 Insulation Continuity Meter on 
Insulation Resistance Measurement setting. 

 
5.1.1 Inspect rubber insulating gloves to verify they are in good condition. 
 
5.1.2 Connect the high voltage probe banana plug to the Cat III DVM.  
 
5.1.3 Connect the high voltage probe tip to the read lead of the IR800 meter, 

and connect the ground to the black lead of the IR800. 
 
5.1.4 Set the meter to 1000 V test voltage setting. 
 
5.1.5 Don Class 1 or higher rubber insulating gloves. 
 
5.1.6 Push and hold the TEST button. 
 
5.1.7 Verify that both the IR800 and the Fluke DMM read 1000 Vdc. 

 
5.2 De-energize equipment before cable is disconnected from pump at the tunnel end. 

 
5.2.1 Turn off high voltage to ion pump through the front panel, leaving the 

controller in LOCAL control mode. Note that each controller operates two 
pumps. Be sure to select the correct pump by checking the cable label. 

 
5.2.2 Unplug the high voltage connector from the rear of the controller. 
 
5.2.3 Using a known working meter and high voltage probe, verify that the 

voltage is zero between the cable center conductor and the shield before 
performing cable repair. If voltage is present, observe voltage decay to 
less than 20 Volts. 
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5.2.4 Short the center conductor to the cable shield as specified by the cognizant 
engineer. 

 
5.2.5 Apply Lockout/Tagout (LOTO). 
 
5.2.6 Identify cable end in tunnel. Don insulating gloves and disconnect 

connector from ion pump. 
 
5.2.7 With a known working meter and high voltage probe, verify that the 

voltage is zero between the cable center conductor and the shield before 
performing cable repair. 

 
5.2.8 Re-test high voltage probe and meter using IR800 meter. 

 
5.3 Perform cable repair or ion pump maintenance work. 
 
5.4 Re-energize equipment after cable repair. 
 

5.4.1 Re-connect tunnel end of cable to pump. 
 
5.4.2 Remove LOTO. 
 
5.4.3 Remove short from controller end of cable and re-connect cable to ion 

pump controller. 
 

5.4.4 Turn on high voltage and observe readings for normal operation. 
 
5.4.5 Restore controller to Remote Communication mode. 

 
6 Documentation 
 

None 
 

7 References 
 

7.1 SBMS Subject Area Electrical Safety
7.2 SBMS Subject Area LOTO
7.3 SBMS Subject Area PPE for Electrical Safety
7.4 C-A-OPM 1.5, “Electrical Safety Implementation Plan”. 
7.5 C-A-OPM 1.5.3 “Procedure to Open or Close Breakers and Switches and 

Connecting/Disconnecting Plugs”.
7.6 C-A-OPM 2.36, “Lockout/Tagout for Control of Hazardous Energy”.
7.7 SBMS Electrical Safety.
7.8 SBMS Lockout/Tagout (LOTO).

 
8 Attachments 
 

8.1 FLUKE 80K-40 High Voltage Probe Instruction Sheet. 
8.2 SEAWARD IR800 Insulation Continuity Meter Instruction Manual. 
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Attachment 8.1 
 

FLUKE 80K-40 High Voltage Probe Instruction Sheet 
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Attachment 8.2 
 

SEAWARD IR800 Insulation Continuity Meter Instruction Manual 
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