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CAT. NUMBER DESCRIPTION 

10-410-3120 RVP36-2/HB120 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Direct 

10-410-4120 RVP36-2/HB120 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Direct 

10-412-3120 RVP36-2/HB120 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Base 

10-412-4120 RVP36-2/HB120 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Base 

10-414-3120 RVP36-2/HB120 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Half 

10-414-4120 RVP36-2/HB120 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Half 

10-522-3120 RVP50-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Base 

10-522-4120 RVP50-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Base 

10-524-3120 RVP50-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Half 

10-524-4120 RVP50-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Half 

10-622-3120 RVP70-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Base 

10-622-4120 RVP70-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Base 

10-624-3120 RVP70-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Half 

10-624-4120 RVP70-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Half 

10-632-3120 RVP70-2/HB600 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Base 

10-632-4120 RVP70-2/HB600 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Base 

10-634-3120 RVP70-2/HB600 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Half 

10-634-4120 RVP70-2/HB600 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Half 

10-722-3120 RVP110-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Base 

10-722-4120 RVP110-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Base 

10-724-3120 RVP110-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Half 

10-724-4120 RVP110-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Half 

10-732-3120 RVP110-2/HB600 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Base 

10-732-4120 RVP110-2/HB600 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Base 

10-734-3120 RVP110-2/HB600 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Half 

10-734-4120 RVP110-2/HB600 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Half 

10-746-3120 RVP110-2/HB1200 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Full 

10-746-4120 RVP110-2/HB1200 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Full 

10-756-3120 RVP110-2/HB2400 Rotary Vane/Roots Booster System, Three-Phase, 230V, 60 Hz, Full 

10-756-4120 RVP110-2/HB2400 Rotary Vane/Roots Booster System, Three-Phase, 460V, 60 Hz, Full 
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  Introduction 
Thank you for choosing our product. Upon receipt, please check that the product matches your 

order and verify that no damage occurred during shipment. If there is damage, defects, or any 

missing parts, please contact us within 14 days of receipt. 

  Scope and Definitions 

 This manual provides installation, operation, and maintenance instructions for the RVP36/HB120, 

RVP50/HB330, RVP70/HB330, RVP70/HB600, RVP110/HB330, RVP110/HB600, RVP110/HB1200, and 

RVP110/HB2400 systems. 

 

WARNING 

NOTE: The motors on the pump models covered in this manual have been configured for a 

specific phase and voltage from the factory. Any attempt to alter this configuration will void 

the warranty and ETL certification. 

 Please ensure that the installation and operation of this product is in compliance with all local laws and 

regulations related to fire safety, electrical safety, mechanical safety, etc. Operators need to be properly 

trained and have the safety training and technical skills related to dealing with electricity, rotating 

machinery, and vacuum pumps. The pumps must be used as specified in this manual. Prior to moving, 

installing, or operating this pump, please read through this manual.  

 Important safety information is highlighted as WARNING and CAUTION; it is the user’s responsibility to 

follow these instructions. The use of WARNING and CAUTION is shown below. 

 

WARNING 

Warnings are given where failure to observe the instruction could result in injury or death to people. 

 

 

CAUTION 

Cautions are given where the failure to observe the instructions could result in damage to the 

equipment, associated equipment, or process 

    WARNING – Refer to accompanying documentation. 

    WARNING – Risk of electric shock. 

    WARNING – Hot surfaces 

 WEEE - When the end user is going to discard the product, it must be sent to the appropriate 

facilities for recovery and recycling. 
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  Direction of motor – Ensure that the pump motor rotates according to the direction of 

the arrow.  

  Description 

 The RVP/HB series systems utilize a compact, low-noise, two-stage, oil-sealed rotary vane vacuum pump 

(roughing/backing pump) with a roots-style booster pump. The standard systems are supplied with a 

base cart with casters (wheels) and a UL certified motor control panel to start and stop the roughing 

pump and booster pump motors and provide overload protection for the motors. If your RVP/HB booster 

pump system was equipped as part of an OEM system, it may have been supplied without the base cart 

and/or the motor control panel. The controls for the motors may be integrated with the main system 

control panel. The purpose of a booster pump coupled with the roughing pump is simply to increase the 

pumping speed of the roughing pump. The booster pump cannot operate without a roughing pump. 

Further, the booster pump cannot operate at pressures exceeding 50 Torr, as such, the RVP/HB booster 

pump packages are equipped with a vacuum switch that is integrated to the motor control panel. After 

turning on the roughing pump, once the pressure reaches 50 Torr (with the HAND/OFF/AUTO switch in 

the AUTO position) the booster pump motor contactor will be engaged, and the booster will start. Note: 

The vacuum switch is pre-adjusted at Highvac to engage at 50 Torr when pump system is installed at sea 

level, however, adjustment may be needed at different elevations, please see Section 3.11. The systems 

are designed for reliable, long-term operation in both laboratory and industrial environments. Features 

of the system include the following: 

 Check oil daily. For best results with pump performance and longevity, oil should be changed as soon as it 

starts to become discolored from new condition. Please refer to Section 5.3 for additional information 

regarding oil condition and oil changes. 

 Forced lubrication pump system: The backing pump receives effective lubrication and performance even 

while operating at pressures near atmospheric. Please ensure that when operating the pump at high inlet 

pressures, an effective oil mist trap/filter is utilized, which will constantly return collected oil from the 

exhaust stream to the oil reservoir. Please refer to Section 3.8. Note: The RVP110/HB1200 and 

RVP110/HB2400 systems come equipped with an oil mist eliminator. 

 Booster pump: The booster pump rotors have a precision timing gap that ensures they do not make contact. 

Because of this, the pumping chamber does not require oil. Oil is, however, STILL required to lubricate the 

gears, bearings, and mechanical seal. 

 Hydraulic anti-suck back valve: The roughing pump is equipped with an integrated anti-suck back valve at 

the inlet of the pump. This works to minimize the potential for oil to be sucked back into the pump inlet 

and/or corresponding vacuum line/connection in the event of a power failure or any other stoppage of the 

pump without venting the inlet side to atmospheric pressure. Refer to Section 4.1.3. 

 Variable oil-level system: The roughing pump (rotary vane) has a wide oil-level range which makes it easy 

to perform visual checks of the oil level. The pump oil level is correct if the oil is between the two indicator 

lines of the oil-level gauge during operation. The booster pump includes a large oil level indication sight 

gauge. The oil level should be checked both during operation and when the pump is idle. The oil level should 

be retained between the MIN and MAX levels. Refer to Section 3.6.1. 

 Nitrogen Purge: The roughing pump in the RVP110/HB1200 and RVP110/HB2400 systems is equipped with 

a Nitrogen (N2) purge system that feeds a specific amount of inert gas (N2) into the gas ballast and the oil 

case to prevent the accumulation of condensable gases. For more information on this system, please see 

Section 3.9. 
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 The booster pump electrical circuit may be equipped with a soft starter device. This feature reduces the in-

rush current of the motor on startup by ramping the start over a period of time instead of an instant start. 

The reduced startup current increases the longevity of the motor and results in less load on the facility 

electrical supply. 

 In the case of the roughing pump, a complete replacement cartridge can be installed in less than 30 minutes 

if the pump is not working properly, and it becomes urgent to return the pump to production. Please contact 

Highvac for more information. 

 The RVP110/HB1200 and RVP110/HB2400 systems are equipped with an inline oil mist eliminator to prevent 

oil mist from entering the exhaust line during operation under high gas loads. The oil mist eliminator has an 

integral filter(s) that must be changed periodically. For more information, please see Section 5.6. 
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 Technical Data 
  Performance 

Table A: Performance Data RVP36 through RVP70 Systems 

Model RVP36/HB120 RVP50/HB330 RVP70/HB330 RVP70/HB600 

Effective Pumping speed 

m3/h (cfm) @ 60Hz 
95 (56) 255 (155) 270 (165) 375 (215) 

Ultimate  

pressure 

(Torr) 

Gas Ballast Open 4 x 10-2 

Gas Ballast Closed 4 x 10-3 

Motor 

Power 
HP (kW) 

1.5 (1.1)/  

0.5 (0.4) 

2 (1.5)/ 

1 (0.75) 

3 (2.2)/ 

1 (0.75) 

3 (2.2)/ 

3 (2.2) 

Inlet KF50 ISO80 ISO80 ISO80 

Outlet KF40 

Vacuum pump oil Inland 19 

Oil capacity (Liters) 1.2~2.8/0.4 1.2~2.8/0.8 2.5-4.2/0.8 2.5-4.2/1.6 

Weight lbs. (kg.) ~246 (112) ~313 (142) ~391 (177) ~441 (200) 

 

Table B: Performance Data RVP110 Systems 

Model RVP110/HB330 RVP110/HB600 RVP110/HB1200 RVP110/HB2400 

Effective Pumping speed 

m3/h (cfm) @ 60Hz 
290 (175) 400 (236) 840 (495) 1920 (1130) 

Ultimate  

pressure 

(Torr) 

Gas Ballast Open 4 x 10-2 

Gas Ballast Closed 4 x 10-3 

Motor 

Power 
HP (kW) 

3 (2.2)/ 

1 (0.75) 

3 (2.2)/ 

3 (2.2) 

3 (2.2)/ 

5 (3.7) 

3 (2.2)/ 

10 (7.5) 

Inlet ISO80 ISO80 ISO100 ISO160 

Outlet KF40 

Vacuum pump oil Inland 19 

Oil capacity (Liters) 2.5-4.2/0.8 2.5-4.2/1.6 2.5-4.2/2.0 2.5-4.2/4.0 

Weight lbs. (kg.) ~425 (193) ~476 (216) ~674 (305) ~1050 (476) 

 The quality of the vacuum pump oil that you use in this pump will affect the pump’s performance. The 

proper lubricating oil should be a high quality, vacuum distilled, low-vapor-pressure oil with a stable 

viscosity throughout the operating temperature range. The use of a wrong type of oil can decrease pump 

performance. Use the pump oil recommended by HIGHVAC. 

Recommended type of oil:  1) Inland 19 (standard oil)  
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 Dimensional Drawings 

 
Figure 1: RVP36/HB120 Direct Dimensional Drawing 

 

Figure 2: RVP36/HB120 Base Dimensional Drawing 
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Figure 3: RVP36/HB120 Half Dimensional Drawing 

 
Figure 4: RVP50/HB330 Base Dimensional Drawing 
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Figure 5: RVP50/HB330 Half Dimensional Drawing 

 
Figure 6: RVP70/HB330 Base Dimensional Drawing 
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Figure 7: RVP70/HB330 Half Dimensional Drawing 

 
Figure 8: RVP70/HB600 Base Dimensional Drawing 
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Figure 9: RVP70/HB600 Half Dimensional Drawing 

 

 
Figure 10: RVP110/HB330 Base Dimensional Drawing 
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Figure 11: RVP110/HB330 Half Dimensional Drawing 

 

 
Figure 12: RVP110/HB600 Base Dimensional Drawing 
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Figure 13: RVP110/HB600 Half Dimensional Drawing 
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Figure 14: RVP110/HB1200 Dimensional Drawing 

 

Figure 15: RVP110/HB2400 Dimensional Drawing 
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 Installation 
  Safety 

 

 

WARNING 

Operations that do not comply with the following safety measures may result in significant personal 

injury or death and potential equipment damage! 

 

◆  Be sure to turn off the pump power supply before performing any maintenance. A dedicated circuit breaker for 

the pump is highly recommended. Beware that there is a risk of shock due to electric discharge. 

◆  Do not operate the pump with any restrictions or blockage to the outlet/exhaust. Otherwise, there is a risk of 

dangerous internal pressure that could result in a break in the casing or the oil-level gauge. Ensure that the exhaust gas 

outlet is not restricted when performing periodic maintenance on the oil-mist eliminator. 

◆  Ensure that roughing pump internal oil casing/exhaust pressure does not exceed 4.35 psi (gauge pressure). 

Check the exhaust pressure of the pump. If it exceeds 4.35 psi, remove any restrictions that hinder exhaust flow from 

the pump. 

◆  Do not pump/exhaust any gas where the oxygen content is greater than atmospheric oxygen (>21%). Should 

your process requirements dictate oxygen levels exceeding those outlined above, the pump must be specially prepared 

at the factory for use with inert fluids. Please contact HIGHVAC. 

◆  The motors and pump/booster will get hot during operation. The pump system can reach temperatures of 

104°F (40°C) under non-load conditions and temperatures as high as 176°F (80°C) during high-load conditions. There is 

a burn risk during operation and immediately after while the pump system is cooling down. Do not touch the motors 

and the pumps during operation or shortly after the pump is stopped. Use appropriate PPE and avoid touching the 

surface of the pumps directly. 

◆  Never place combustible materials around the motors or pump system. There is a risk of fire. Also, do not place 

objects that block ventilation around the motors. Abnormal heat generation may result in fire. 

◆  Do not operate the pump system in a hazardous application (where there is a risk of creating hazardous 

atmosphere by pumping explosive gas). It may cause injury and fire. 

◆  Only trained technicians should disassemble, repair, or modify this product. Otherwise, fire, injury, or damage 

to the pump may occur. 

◆  It is imperative to utilize an overload protection device in the event that the electric motors as supplied with the 

pump system is not thermally protected. Otherwise it could cause motor damage and/or fire. 
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CAUTION 

Cautions are given where the failure to observe the instructions could result in damage to the 

equipment, associated equipment, or process 

◆  Do not allow the pump system to ingest debris, powder, or heavy amounts of condensable gases. Otherwise the 

pump could sustain internal damage. 

 

CAUTION 

The oil should not be installed into the roughing pump or booster pump until 

after checking the motor direction of rotation as outlined in section 3.5 

below. 

◆  Check the oil level regularly.  

◆  The ambient temperature for operation of the pump system should be 41°F to 104°F. When the pump system is 

installed in an enclosed area, ensure that the ambient temperature does not exceed 104°F. 

  Unpackage the Pump System and Inspect 

 Remove all packing materials and remove protective covers on the pump system. Verify there is no 

damage from shipment. If the pump system is damaged, please contact HIGHVAC within 14 days of 

receipt. Do not use the pump system if damage is noted.  

 Verify that the package includes all material listed below. If not, please contact HIGHVAC immediately. 

 Vacuum pump system  

 Lubricating oil (Check to see if oil has been installed prior to shipping) 

 Inlet and exhaust clamps 

 Inlet and exhaust seals (centering rings, O-rings, and caps) 

 Inlet and exhaust hose adapter fittings 

 If the pump system is not going to be in operation immediately, please be sure to replace or retain 

protective coverings at the inlet and exhaust port. Store the pump system in a suitable, indoor 

environment. See Section 5.7.  

  Locate/Position the Pump 

 

WARNING 

Use the appropriate lifting equipment to move the pump system. Failure to use appropriate 

equipment can result in injury/death to the technician moving the pump and/or damage to the 

pump system. 

 

 Install the pump system horizontally in a clean, dry place. Ambient temperature for operation is 41°F 
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(5°C) to 104°F (40°C). Care should be used in the determining location to set up the pump system, 

allowing proper clearance for maintenance. 

 If the pump system is installed into a larger piece of equipment, be sure it is installed correctly with no 

gaps between the pump and installation surface. Be sure to fully tighten bolts to properly secure the 

pump system. Please note that the pump is air cooled and therefore requires adequate ventilation, 

otherwise the pump/motor could overheat, resulting in internal damage to pump and/or fire. Please 

refer to Section 3.3.1 regarding air flow requirements. 

 The system is equipped with self-leveling casters. Use the built-in ratcheting lever to adjust the foot. 

Adjust the four feet until the system is level.   

 

CAUTION 

Unstable installation will increase noise level or result in pump system damage. Always install the 

pump system on a flat, level surface. 

 

 Electrical Installation 

 

 

WARNING 

 

Before doing any electrical work, you must turn off the electrical breaker. If not, an electric 

shock may occur. Be sure to connect the earth/ground wire properly. Install a circuit breaker 

rated for the capacity of the motors, otherwise the motors could be damaged. 

 The RVP/HB systems are equipped with three-phase motors standard, and a motor control panel for 

operating the system. (Note: The motor control panel is designed for remote mounting. Find a suitable 

location to mount the control panel within 7-8 feet of the pump system.) The pump motors are equipped 

with cords and plugs and the control panel is equipped with cords and receptacles to receive the motor 

plugs. The system also comes equipped with a vacuum switch that requires electrical connection to the 

control panel. The vacuum switch connectors are supplied.  

 Main power must be supplied to the control panel. Cut connection hole into control panel and hard wire the 

main power into the control box. Connect lines 1,2, and 3 to the main disconnect switch (DS1) in the panel 

at L1, L2, and L3. Connect the ground to the grounding lug (GL) to the right of DS1. See Figure 16 for 

reference. 
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Figure 16: Main Power Connection 

 

 Connect the M2 plug from the booster pump into the M2 receptacle on the control panel. 

 Connect the M1 plug from the roughing pump into the M1 receptacle on the control panel. 

 Plug the vacuum switch into the vacuum switch receptacle. 

 Operating the motors outside of their intended voltage may decrease the life of the motors and result 

in increased operating temperatures or failure.  

 Voltage, frequency and phase of power supply should be consistent with the motor nameplate rating. A 

motor will operate satisfactorily on voltage within 10% of nameplate value, or frequency within 5%, or 

combined voltage and frequency variation not to exceed 10%. 

 

 Check the Direction of Rotation 

 

CAUTION 

The oil should not be installed into the roughing pump or booster pump 

until after checking the motor direction of rotation. 

 

 

WARNING 

The direction of rotation is indicated by an arrow mark on the motor fan covers. Ensure that the 

pump motors are rotating in the correct direction. If they do not, the pump and your vacuum 

system can become pressurized. Please note: the direction of rotation of roughing pump is the 

same as that of the booster pump. 

 

 

WARNING 

During the procedure for checking motor direction of rotation, the motors should not be 

operated for longer than one minute as there is no lubricating oil in the roughing pump or 

booster. 

 After connecting main power to the system control panel and prior to installing oil in the pumps, the 

direction of rotation of both the roughing pump and booster motor must be checked. The factory 

wiring of the motors and the control panel should be consistent so that once the direction of rotation 

of one motor is confirmed, the other motor should be correct, however, verification is still required.  
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 Booster Pump Direction of Rotation Check 

• Turn on main disconnect.  

• Turn on control panel.  

• First check direction of rotation of the booster pump motor by switching the HAND/OFF/AUTO 

switch to the “HAND” position briefly and then turning it off again. DO NOT RUN THE PUMP FOR 

MORE THAN 3-5 SECONDS OR DAMAGE COULD OCURR.  

• Check direction of booster motor fan; ensure that it matches the direction of rotation arrow on the 

booster motor fan cover. 

• Double check. As a confirmation of the correct rotation, place your hand over the booster inlet 

when switching to the “HAND” position, you should feel suction pressure.  

 

• If the direction of rotation is incorrect, interchanging any two (2) of the main power supply lines 

into the control panel will change the direction of rotation. Please see Figure 16.  

 Roughing Pump Direction of Rotation Check 

• Once you have ensured the proper rotation of the booster pump motor, you can check the direction 

of rotation for the roughing pump. Again, as stated above, the direction of rotation of the roughing 

pump should be correct, however, verification is required.  

• The roughing pump motor is started with the large green “START” button.  

• While monitoring the roughing pump motor fan, engage the green “START” button and quickly 

turn off using the red “STOP” button. Ensure that the direction of rotation matches the direction of 

rotation arrow on the roughing pump motor fan cover. DO NOT RUN THE PUMP FOR MORE THAN 

3-5 SECONDS OR DAMAGE COULD OCURR. 

• Double check. As a confirmation of the correct rotation, place your hand over the booster inlet 

when switching to the “HAND” position, you should feel suction pressure. 

• As noted above, the control panel and the motors are wired such that both pumps should rotate 

the same direction, however, if the direction of rotation of the roughing pump is incorrect, 

adjustment should be made in the control panel at the overload protector for the roughing pump.  

• Disconnect and interchange any two of the lines (T1,T2,T3). Please see Figure 17. 

• Repeat procedure above to verify direction of rotation. 

 

Figure 17: RVP Power Connection 
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 Fill the Pumps with Oil 

 Please refer to the roughing and booster pump manuals for the complete oil filling procedure.  

 Connect the Pump Inlet 

 Please take note of the following information when connecting the pump to the vacuum system, 

otherwise, the pumping speed will be reduced: 

 The connection to the inlet port and all piping to the process tool/system should not be smaller than the 

inlet port diameter.  

 The pipeline that connects to the inlet port should be as short as possible. In other words, for best 

performance, the inlet should be as close as possible to the vacuum chamber. If your piping between the 

pump system inlet and the vacuum chamber/system is too long or contains multiple bends your pumping 

speed may be reduced due to conductance loss in the vacuum line. In this case, you may be required to 

increase the diameter of the vacuum piping and all bends/connections. 

 

 
Figure 18: Connection Vacuum Chamber (Example) 

 

CAUTION 

The vent valve is to prevent pump oil from being sucked into the vacuum piping/chamber when the 

pump is stopped. Install it as close as possible to the booster pump system inlet.  

If the pump ingests water, dust, powder, or other particulates it could affect the ultimate pressure 

which may result in poor pump performance or damage. 

The metal mesh filter on the inlet port is used to keep foreign substances out of the pump. Do not 

remove this mesh unless it becomes necessary for maintenance. If so, ensure it is replaced. 

 

  Outlet 

 

WARNING 

Ensure that the screw terminals for the main power lines and the pump power lines are 

securely tightened. Otherwise high electrical resistance could occur, resulting in overheating 

of the connections. 
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 The connection to the outlet side (exhaust line piping) should not be smaller than the outlet diameter. 

Be sure the oil-mist trap is properly sized for your pump, otherwise there is a risk that the pressure inside 

the pump will rise, which could damage the case, oil-level gauge, or motor. 

 Oil mist may appear in the exhaust when the pump is running in the high-pressure range. It can be 

reduced by using an oil-mist trap in the exhaust piping. An oil-mist trap is recommended to reduce oil 

consumption and to prevent oil mist from exiting the pump. The oil-mist trap should be installed on the 

pump exhaust port or close to the pump on the exhaust plumbing. 

 

 

WARNING 

The pump is not designed to withstand an increase of internal pressure. Ensure the exhaust 

port remains free from obstruction when the pump is running. 

 Nitrogen Purge (if equipped) 

 Only the RVP110/HB1200 and RVP110/HB2400 systems are equipped with Nitrogen purge. 

 The Nitrogen purge system feeds inert gas (N2) into the gas ballast and the oil case to prevent the 

accumulation of condensable gases in the roughing pump. The purge ensures a constant gas flow out 

the exhaust even at high vacuum operation. 

 The lines feeding into the gas ballast and oil case have been configured with fixed orifices to meter a 

specific amount of gas flow to each end point. There are also check valves installed to prevent back flow 

if the N2 supply is lost. 

 The N2 connection is located in the utility panel. The minimum required N2 pressure supplied to the 

system is 15psi. Do not supply more than 120psi to the system or damage could occur. The regulator 

should be adjusted to 0.1 mPa (14.5psi) on the utility panel gauge. 

 The flowmeter on the utility panel is used to adjust the total N2 flow. The table below shows the 

approximate individual flows for the set total flow. Note: The maximum flow of 40 SLM is achieved with 

the flowmeter fully open. The minimum recommended total flow is 20 SLM. 

Table C: Nitrogen Purge Flows 

Total Flow Setting @ 0.1 mPa Oil Case Flow Gas Ballast Flow 

20 14 4.5 

25 19 4.5 

30 24 5 

35 28 5.5 

40  (flowmeter full open) 32 6 

 

  Booster Pump Cooling Water 

 The cooling water supply and return connections are located on the utility panel (if equipped).  

 The supply water should have a minimum flow of 3 L/min to adequately cool the booster pump.  

  Oil Mist Eliminator (if equipped) 

 Oil mist eliminators separate and trap the oil mist which is discharged with the exhaust gases from oil-

sealed rotary vacuum pumps when gas-ballast is used or when very high gas throughputs are pumped. 

The oil mist eliminator traps oil mist with an efficiency of better than 99.9%. The internal filter elements 

must be changed periodically, see Section 5.6 for more information. 
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 The oil mist eliminator has a sight glass that allows the level of oil trapped to be seen. The sight glass 

indicates the maximum oil level at which the filter operates efficiently. See Figure 19. 

 There is an internal spring-loaded pressure-relief valve that prevents a dangerous pressure build-up 

inside the pump and the body if the filter becomes blocked. 

 The oil mist eliminator must be drained periodically and before the level reaches maximum mark on the 

sight glass. The level sight glass should be checked during every inspection and drained as required. 

Under severe conditions, it will need to be drained more often. Note: Always check the oil level in the 

roughing pump when checking or draining the oil in the eliminator; trapped oil is oil that has been lost 

by the pump.  

 The valve directly attached to the oil mist eliminator should always be left open. See Figure 20. The 

valve at the end of the drain line is the service valve used for draining the oil mist eliminator assembly. 

See Figure 21. 

 

Figure 19: Oil Mist Eliminator Sight Glass 

 

Figure 20: Oil Mist Eliminator Open Valve    
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Figure 21: Oil Mist Eliminator Drain Valve 

  Vacuum Switch Adjustment 

 The vacuum switch is pre-adjusted to turn on at 50 Torr at Highvac to operate at sea-level. Use at other 

elevations may require adjustment of the switch. 

 Remove the cover from the bottom of the switch to expose the adjustment screw.  

 Turn adjustment screw clockwise to increase setpoint (higher vacuum). Turn adjustment screw 

counterclockwise to decrease setpoint (lower vacuum). See Figure 22. 

 Reinstall the cover when finished.  

 

Figure 22: Vacuum Switch Adjustment Screw 

  Leak Test  

 Be sure to leak test the pump connections and connected piping all the way to the system, including any 

vacuum chamber that may be installed. Seal any leaks that are found in order to prevent leakage of air 

into the vacuum pump/system.   

 Operation 
 Operation Instructions and Warnings 
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WARNING 

 

The oil temperature reaches 158 to 176°F during continuous operation under high suction 

pressure. If oil temperature exceeds 176°F, it is possible that the pump may be damaged. Check 

the pump or contact us. 

 The pump can operate under any pressure not exceeding atmospheric pressure for short periods of time 

with an ambient temperature which is not lower than 50°F (10°C). If there is an electromagnetic valve 

equipped on the inlet port, it should be opened at the point the pump is started. 

 During pump operation, if the vacuum inlet port is suddenly exposed to atmospheric pressure due to 

valve failure, system damage, operator error, etc. you should stop the pump as soon as possible.  

 In the event of a power failure or inadvertent stoppage of the pump, you may require an automatic 

isolation valve to protect from the possibility of oil sucking back into the vacuum system/chamber. 

Although the RVP series pumps are equipped with an integrated anti-suck back valve, a redundant valve 

is sometimes recommended based on the sensitivity of the equipment/process the pump equipment is 

being utilized on.  

 High ambient temperatures will result in reduced ultimate pressure. 

 The ultimate pressure of the pump should be measured using a vacuum gauge which can be connected 

directly to the inlet port. Please ensure it is first calibrated. Once the pump temperature stabilizes, the 

ultimate pressure can usually be reached within 30 minutes of run time. 

 The pump’s surface temperature will increase during operation [104°F to 176°F (40°C to 80°C)]. Do not 

touch the motor, pump unit, or connected piping during or immediately following operation. The pump 

unit retains heat after shut down. Wear appropriate PPE to avoid touching the hot surface directly. 

 Start Up 

 Verify that the oil level is between the MIN and MAX marks on both pumps. 

 Turn on the main disconnect. 

 Turn on the control panel. 

 Turn the HAND/OFF/AUTO switch to “AUTO”. The “HAND” position of the switch is momentary and only 

meant to be used when checking the direction of rotation of the booster. DO NOT operate the system 

with the HAND/OFF/AUTO SWITCH in the “HAND” position. Damage to the booster may occur.  

 Push the green “START” button. 

 After turning on the roughing pump, once the pressure drops below the maximum inlet pressure for the 

booster, the booster pump motor contactor will be engaged, and the booster will start.   

 Maintenance and Check 

   Safety Information 

 Only trained technicians that are aware of potential hazards should perform maintenance on the pump/ 

systems.  

 Technicians should adhere to all safety procedures and utilize the appropriate PPE during maintenance. 

 Contamination of the pump and oil may occur during operation from the process/chemistries the pump 

is being utilized on.  

 Allow the pump to cool before attempting maintenance. 

 Isolate the equipment from electrical supply to avoid accidental start-up during maintenance. 
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 Perform leak check to verify no leaks are present. 

 Regular Checks 

 You should check the following maintenance points at least once weekly. Check more often during high-

load operations such as continuous operation =/> 1kPa (7.5 Torr), or repeated cycles between 

atmospheric pressure and vacuum, or in cases where the pump is being used in severe-duty applications.  

 Is the pump oil between the oil-level Min/Max indicator lines? 

 Check the pump oil color. Is it darker? 

 Are there any abnormal noises? 

 Check the motor current value. 

 Look for oil leaks from the pump. 

 Oil level in oil mist eliminator (if equipped) 

 Exhaust backpressure going into oil mist eliminator (3psi warning, 4.35psi MAX) See Section 5.6.2 and 

Figure 23. (if equipped) 

 

 

Figure 23: Exhaust Backpressure Gauge 

 Change the Pump Oil 

 Please refer to the roughing and booster pump manuals for information about oil changes. 

 Abnormal noise and vibration check 

 External Checks 

 Check bolts and nuts to ensure they are tight and have not come loose. 

 Check inlet and outlet connections and lines to ensure they are tight and have not come loose. 

 Perform a leak test to ensure that there is no leakage from the piping and valves. Please refer to Section 7 

to check the pump. 

  Checking inlet screen 

 The inlet screen may become clogged by ingestion of contaminants. This will cause reduced pump 
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performance. Clean or replace the inlet screen if it is dirty. 

 Change the oil mist eliminator filter 

 The filter element inside the oil mist eliminator must be changed periodically. The frequency of filter 

changes will depend on use. Under severe conditions, the filter will need changed more often. 

 The status of the filter can be determined by checking exhaust backpressure at the gauge on the inlet to 

the oil mist eliminator. The filter should be changed when backpressure reaches 3 psi. The backpressure 

should not be allowed to exceed 4.35 psi. See Figure 23. 

 To change the filter element, start by draining any trapped oil. 

 Disconnect the inlet to the oil mist eliminator by releasing the KF25 quick clamp. 

 Remove the 6 screws from the top cover and remove the top cover and filter elements from the lower 

body. 

 Remove the nuts and retaining plate from the studs that hold the filter elements to the top cover. 

Remove filter elements and dispose of them properly. 

 Clean the inside of the top cover and lower body with a suitable cleaning solution and drain. 

 Replace any seals that may have gotten damaged. 

 Install the filters in a reverse manner from removal. Do not over tighten the nuts securing the filters. 

 Reinstall the top cover, reversing disassembly. 

 Reconnect the inlet and KF25 clamp. 

 Replacement filters are available from HIGHVAC. Please call with the part numbers below:    

 Replacement filters: 1078-02 (2 required) 

 Replacement filter kit: 1078-03 

 

 Preparing pump for storage or long periods of shut down 

 

 

CAUTION 

The pump should be stored at atmospheric pressure inside the pump. Otherwise, oil may be sucked 

into the pump cylinder which may make the pump difficult to restart. Additionally, if the pump is 

stopped for long periods and is hooked up to a vacuum chamber, oil could be sucked back into the 

chamber and associated piping. Ensure that the pump and the associated piping connecting the 

pump to the vacuum chamber is vented to atmosphere after stopping. 

 

 After the pump is stopped, open the inlet port to vent the pump pressure to atmospheric pressure. 

 Ambient temperature and humidity conditions for storage: 14°F to 122°F (-10° to 50°C), less than 95% 

relative humidity (no freezing temperatures, no condensation). The pump should be kept indoors and 

out of direct sunlight.  

 Do not store or use the pump in environments that might be exposed to corrosive or explosive gases. 

Keep the pump clean to prevent debris from entering the pump. Seal the inlet and outlet port to prevent 

liquids, dust, and dirt from entering the pump inlet and exhaust ports. 

 If the pump has been in extended storage, condensable gas may be adsorbed in the pump cylinder and 

sealing parts. This may result in reduced performance. 

 Long term improper storage of the vacuum pump may cause starting/operating issues due to oxidation 

forming on the internal pump components. In this case, your pump may require rebuild. Contact 

HIGHVAC. 
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 Disposal 
 Disposal Instructions 

 Follow all laws and regulations established by the local governments to dispose of the vacuum pump. 

You should ask the dedicated disposal agency for instructions on proper disposal, especially if the pump 

has been exposed to any toxic gas. For the disposal of pump oil, follow the instructions in the SDS (Safety 

Data Sheet).  
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 Troubleshooting Check List 
Note: See roughing and booster pump manuals for issues relating to roughing pump or booster pump only. 

 System will not start: 
Table D: Pump will not start 

PROBLEM SOLUTION 

Reset Button Press the Reset Button, if applicable 

Motor electrical connection or supply voltage is incorrect Check electrical connections and supply voltage 

 System will not attain ultimate pressure (vacuum level) 

Table E: Pump will not attain ultimate pressure (vacuum level) 

PROBLEM SOLUTION 

The pressure measurement method is not correct Try another method to measure the pressure 

The vacuum gauge is not operating properly Measure with a calibrated vacuum gauge suitable for the pressure 

range or try a different vacuum gauge 

Leakage occurs from the pipe connected to the pump Install vacuum gauge onto the pump inlet, if the vacuum pressure is 

good, leak check the system with a helium leak checker. 

The pipe connected to the inlet port is too small or too long Connect a pipe larger than inlet diameter or shorten the distance to 

the vacuum chamber 

Metal mesh screen at the inlet port is clogged Remove the pipe above the inlet and clean or replace the mesh 

Specified oil is not being used Replace the oil with the specified oil 

The oil is deteriorated or less than the specified volume Replace the oil or add more oil to reach the specified volume 

Pumping speed is not enough related to volume of the 

chamber or the flow of process gas 

Select a larger pump 

 System surface temperature is abnormally high: 

Table F: Pump surface temperature is abnormally high 

PROBLEM SOLUTION 

Insufficient air movement Ventilate properly around the pump 

The temperature of the evacuated gas is high Mount cooling equipment such as heat exchanger at the inlet side 

The ambient temperature is high Install pump in a location with cooler ambient temperature 

Operation under high suction pressure It is normal for pump surface temperature to reach 100°C during 

continuous operation under high suction pressure 

Oil is under the MIN line of the oil  Add the specified amount of oil 
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 Increased noise level of system: 
Table G: Increased noise level of pump 

PROBLEM SOLUTION 

Oil is under the MIN line of the oil level  Add oil and recheck. If noise persists, overhaul 

Oil does not circulate (viscosity is too high) Change oil and recheck. If noise persists, overhaul 

Motor direction of rotation is reversed Correct direction of rotation 

Loose fittings vibrating Tighten the fittings 

Pump has ingested foreign matter Overhaul 

Exhaust port is blocked/restricted Clear the blockage/restriction and check that backpressure is below 

0.5 bar gauge (1.5 bar absolute, 7.25 psig). 
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 Warranty 
  Standard Warranty 

 The product and/or rebuild service provided is warranted to be free from defects in material and workmanship 

for a period of twelve months from date of shipment. The liability of Highvac Corp. under this warranty is 

limited to servicing, adjusting, repairing, or replacing any unit or component part, which in the judgment of 

Highvac Corp. has not been misused, abused, or altered in any way or damaged by intake of foreign material 

causing impaired performance or rendering it inoperative. Foreign material includes solids, liquids other than 

pump oil, corrosive gases, and water or solvent vapor. No other warranties are expressed or implied. The 

method of executing this warranty: servicing, adjusting, repairing, or replacing, shall be at the discretion of 

Highvac Corp. 

 If the product has become defective through misuse, abuse, alteration, or intake of foreign material, repairs 

will be billed regardless of the age of the product. In this event, an estimate of the repair costs will be submitted, 

and authorization of these charges will be required before the product is repaired and returned.  

  Warranty Period: 

 One year from shipment 

  Warranty Claim: 

 Contact HIGHVAC for a Return Material Authorization (RMA). Please refer to Section 9. 

  Warranty Disclaimer—Events which could void the warranty: 

 Failure and defects caused by force majeure, such as floods, fire, typhoon, lightning, and earthquake etc.  

 Failure and defects due to misuse or abuse.  

 Products which have been altered, repaired, disassembled, or reconstructed without HIGHVAC’s approval.  

 Failure and defects under unusual conditions (strong electromagnetic, radioactive environment, high 

temperature, high moisture, flammable gas, corrosive gases, dust etc.)  

 Lack of proper maintenance. 
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 Return of Equipment Procedure  
 Introduction 

 Prior to returning equipment to HIGHVAC Corp., you must request a Return Material Authorization (RMA) from 

HIGHVAC. You may contact us via email at repair@highvacgroup.com, download a request from our website 

at www.highvacgroup.com, or call us toll-free at 1-866-279-0024.  

 In addition to the RMA, a Health and Safety Clearance Form (HSC) must be filled out for each piece of 

equipment that is being sent back. The HSC form can be obtained in the same manner as the RMA. The HSC 

form must be filled out in its entirety. Failure to fill the HSC form completely may result in delayed service. We 

will not accept equipment without the HSC form.  

 Procedure:  

 Use the following procedure when returning equipment to HIGHVAC: 

 Contact HIGHVAC to obtain an RMA and HSC form. 

 Fill out the HSC form and return to HIGHVAC prior to sending equipment to HIGHVAC. 

 Attempt to remove all trace gases from the pump and accessories that will be sent. 

 Drain all fluids from the pump and accessories. Failure to properly drain fluid from pump could cause a 

hazardous material spill resulting in disposal by courier.  

 Seal all openings (i.e. inlets/outlets) on pump and accessories.   

 Include a copy of a completed HSC form with the packaged pump and equipment. 

 Clearly mark the package with the RMA number given by HIGHVAC. 

 Contact HIGHVAC with any questions regarding packaging, paperwork, or anything else, prior to shipping 

equipment.  

  

mailto:repair@highvacgroup.com
http://www.highvacgroup.com/
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 Addendum: Hazardous Location Models 
  Notes: 

  Electrical installation of all explosion-proof HB booster pumps must be completed by a certified electrician in 

accordance with all code requirements for a hazardous location installation. 

  

CAT. NUMBER DESCRIPTION 

10-411-3100 RVP36-2/HB120 Rotary Vane/Roots Booster System, Three-Phase, 230-460V, 60 Hz, EXP, Direct 

10-413-3100 RVP36-2/HB120 Rotary Vane/Roots Booster System, Three-Phase, 230-460V, 60 Hz, EXP, Base 

10-523-3100 RVP50-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 230-460V, 60 Hz, EXP, Base 

10-623-3100 RVP70-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 230-460V, 60 Hz, EXP, Base 

10-633-3100 RVP70-2/HB600 Rotary Vane/Roots Booster System, Three-Phase, 230-460V, 60 Hz, EXP, Base 

10-723-3100 RVP110-2/HB330 Rotary Vane/Roots Booster System, Three-Phase, 230-460V, 60 Hz, EXP, Base 

10-733-3100 RVP110-2/HB600 Rotary Vane/Roots Booster System, Three-Phase, 230-460V, 60 Hz, EXP, Base 

10-748-3100 RVP110-2/HB1200 Rotary Vane/Roots Booster System, Three-Phase, 230-460V, 60 Hz, EXP, Full 

10-758-3100 RVP110-2/HB2400 Rotary Vane/Roots Booster System, Three-Phase, 230-460V, 60 Hz, EXP, Full 
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 Hazardous Location Dimensional Drawings 

 

Figure 24: RVP36/HB120 Direct Explosion-Proof Dimensional Drawing 

 
Figure 25: RVP36/HB120 Base Explosion-Proof Dimensional Drawing 
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Figure 26: RVP50/HB330 Explosion-Proof Dimensional Drawing 

 
Figure 27: RVP70/HB330 Explosion-Proof Dimensional Drawing 
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Figure 28: RVP70/HB600 Explosion-Proof Dimensional Drawing 

 

 

Figure 29: RVP110/HB330 Explosion-Proof Dimensional Drawing 
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Figure 30: RVP110/HB600 Explosion-Proof Dimensional Drawing 
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Figure 31: RVP110/HB1200 Explosion-Proof Dimensional Drawing 

 
Figure 32: RVP110/HB2400 Explosion-Proof Dimensional Drawing 
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	3.2.2.2 Lubricating oil (Check to see if oil has been installed prior to shipping)
	3.2.2.3 Inlet and exhaust clamps
	3.2.2.4 Inlet and exhaust seals (centering rings, O-rings, and caps)
	3.2.2.5 Inlet and exhaust hose adapter fittings

	3.2.3 If the pump system is not going to be in operation immediately, please be sure to replace or retain protective coverings at the inlet and exhaust port. Store the pump system in a suitable, indoor environment. See Section 5.7.

	3.3  Locate/Position the Pump
	3.3.1 Install the pump system horizontally in a clean, dry place. Ambient temperature for operation is 41 F (5 C) to 104 F (40 C). Care should be used in the determining location to set up the pump system, allowing proper clearance for maintenance.
	3.3.2 If the pump system is installed into a larger piece of equipment, be sure it is installed correctly with no gaps between the pump and installation surface. Be sure to fully tighten bolts to properly secure the pump system. Please note that the p...
	3.3.3 The system is equipped with self-leveling casters. Use the built-in ratcheting lever to adjust the foot. Adjust the four feet until the system is level.

	3.4 Electrical Installation
	3.4.1 The RVP/HB systems are equipped with three-phase motors standard, and a motor control panel for operating the system. (Note: The motor control panel is designed for remote mounting. Find a suitable location to mount the control panel within 7-8 ...
	3.4.1.1 Main power must be supplied to the control panel. Cut connection hole into control panel and hard wire the main power into the control box. Connect lines 1,2, and 3 to the main disconnect switch (DS1) in the panel at L1, L2, and L3. Connect th...
	3.4.1.2 Connect the M2 plug from the booster pump into the M2 receptacle on the control panel.
	3.4.1.3 Connect the M1 plug from the roughing pump into the M1 receptacle on the control panel.
	3.4.1.4 Plug the vacuum switch into the vacuum switch receptacle.

	3.4.2 Operating the motors outside of their intended voltage may decrease the life of the motors and result in increased operating temperatures or failure.
	3.4.2.1 Voltage, frequency and phase of power supply should be consistent with the motor nameplate rating. A motor will operate satisfactorily on voltage within 10% of nameplate value, or frequency within 5%, or combined voltage and frequency variatio...


	3.5 Check the Direction of Rotation
	3.5.1 After connecting main power to the system control panel and prior to installing oil in the pumps, the direction of rotation of both the roughing pump and booster motor must be checked. The factory wiring of the motors and the control panel shoul...
	3.5.1.1 Booster Pump Direction of Rotation Check
	 Turn on main disconnect.
	 Turn on control panel.
	 First check direction of rotation of the booster pump motor by switching the HAND/OFF/AUTO switch to the “HAND” position briefly and then turning it off again. DO NOT RUN THE PUMP FOR MORE THAN 3-5 SECONDS OR DAMAGE COULD OCURR.
	 Check direction of booster motor fan; ensure that it matches the direction of rotation arrow on the booster motor fan cover.
	 Double check. As a confirmation of the correct rotation, place your hand over the booster inlet when switching to the “HAND” position, you should feel suction pressure.
	 If the direction of rotation is incorrect, interchanging any two (2) of the main power supply lines into the control panel will change the direction of rotation. Please see Figure 16.
	3.5.1.2 Roughing Pump Direction of Rotation Check
	 Once you have ensured the proper rotation of the booster pump motor, you can check the direction of rotation for the roughing pump. Again, as stated above, the direction of rotation of the roughing pump should be correct, however, verification is re...
	 The roughing pump motor is started with the large green “START” button.
	 While monitoring the roughing pump motor fan, engage the green “START” button and quickly turn off using the red “STOP” button. Ensure that the direction of rotation matches the direction of rotation arrow on the roughing pump motor fan cover. DO NO...
	 Double check. As a confirmation of the correct rotation, place your hand over the booster inlet when switching to the “HAND” position, you should feel suction pressure.
	 As noted above, the control panel and the motors are wired such that both pumps should rotate the same direction, however, if the direction of rotation of the roughing pump is incorrect, adjustment should be made in the control panel at the overload...
	 Disconnect and interchange any two of the lines (T1,T2,T3). Please see Figure 17.


	3.6 Fill the Pumps with Oil
	3.6.1 Please refer to the roughing and booster pump manuals for the complete oil filling procedure.

	3.7 Connect the Pump Inlet
	3.7.1 Please take note of the following information when connecting the pump to the vacuum system, otherwise, the pumping speed will be reduced:
	3.7.1.1 The connection to the inlet port and all piping to the process tool/system should not be smaller than the inlet port diameter.
	3.7.1.2 The pipeline that connects to the inlet port should be as short as possible. In other words, for best performance, the inlet should be as close as possible to the vacuum chamber. If your piping between the pump system inlet and the vacuum cham...


	3.8  Outlet
	3.8.1 The connection to the outlet side (exhaust line piping) should not be smaller than the outlet diameter. Be sure the oil-mist trap is properly sized for your pump, otherwise there is a risk that the pressure inside the pump will rise, which could...
	3.8.2 Oil mist may appear in the exhaust when the pump is running in the high-pressure range. It can be reduced by using an oil-mist trap in the exhaust piping. An oil-mist trap is recommended to reduce oil consumption and to prevent oil mist from exi...

	3.9 Nitrogen Purge (if equipped)
	3.9.1 Only the RVP110/HB1200 and RVP110/HB2400 systems are equipped with Nitrogen purge.
	3.9.2 The Nitrogen purge system feeds inert gas (N2) into the gas ballast and the oil case to prevent the accumulation of condensable gases in the roughing pump. The purge ensures a constant gas flow out the exhaust even at high vacuum operation.
	3.9.3 The lines feeding into the gas ballast and oil case have been configured with fixed orifices to meter a specific amount of gas flow to each end point. There are also check valves installed to prevent back flow if the N2 supply is lost.
	3.9.4 The N2 connection is located in the utility panel. The minimum required N2 pressure supplied to the system is 15psi. Do not supply more than 120psi to the system or damage could occur. The regulator should be adjusted to 0.1 mPa (14.5psi) on the...
	3.9.5 The flowmeter on the utility panel is used to adjust the total N2 flow. The table below shows the approximate individual flows for the set total flow. Note: The maximum flow of 40 SLM is achieved with the flowmeter fully open. The minimum recomm...

	3.10  Booster Pump Cooling Water
	3.10.1 The cooling water supply and return connections are located on the utility panel (if equipped).
	3.10.2 The supply water should have a minimum flow of 3 L/min to adequately cool the booster pump.

	3.11  Oil Mist Eliminator (if equipped)
	3.11.1 Oil mist eliminators separate and trap the oil mist which is discharged with the exhaust gases from oil-sealed rotary vacuum pumps when gas-ballast is used or when very high gas throughputs are pumped. The oil mist eliminator traps oil mist wit...
	3.11.2 The oil mist eliminator has a sight glass that allows the level of oil trapped to be seen. The sight glass indicates the maximum oil level at which the filter operates efficiently. See Figure 19.
	3.11.3 There is an internal spring-loaded pressure-relief valve that prevents a dangerous pressure build-up inside the pump and the body if the filter becomes blocked.
	3.11.4 The oil mist eliminator must be drained periodically and before the level reaches maximum mark on the sight glass. The level sight glass should be checked during every inspection and drained as required. Under severe conditions, it will need to...
	3.11.5 The valve directly attached to the oil mist eliminator should always be left open. See Figure 20. The valve at the end of the drain line is the service valve used for draining the oil mist eliminator assembly. See Figure 21.

	3.12  Vacuum Switch Adjustment
	3.12.1 The vacuum switch is pre-adjusted to turn on at 50 Torr at Highvac to operate at sea-level. Use at other elevations may require adjustment of the switch.
	3.12.2 Remove the cover from the bottom of the switch to expose the adjustment screw.
	3.12.3 Turn adjustment screw clockwise to increase setpoint (higher vacuum). Turn adjustment screw counterclockwise to decrease setpoint (lower vacuum). See Figure 22.
	3.12.4 Reinstall the cover when finished.

	3.13  Leak Test
	3.13.1 Be sure to leak test the pump connections and connected piping all the way to the system, including any vacuum chamber that may be installed. Seal any leaks that are found in order to prevent leakage of air into the vacuum pump/system.


	4 Operation
	4.1 Operation Instructions and Warnings
	4.1.1 The pump can operate under any pressure not exceeding atmospheric pressure for short periods of time with an ambient temperature which is not lower than 50 F (10 C). If there is an electromagnetic valve equipped on the inlet port, it should be o...
	4.1.2 During pump operation, if the vacuum inlet port is suddenly exposed to atmospheric pressure due to valve failure, system damage, operator error, etc. you should stop the pump as soon as possible.
	4.1.3 In the event of a power failure or inadvertent stoppage of the pump, you may require an automatic isolation valve to protect from the possibility of oil sucking back into the vacuum system/chamber. Although the RVP series pumps are equipped with...
	4.1.4 High ambient temperatures will result in reduced ultimate pressure.
	4.1.5 The ultimate pressure of the pump should be measured using a vacuum gauge which can be connected directly to the inlet port. Please ensure it is first calibrated. Once the pump temperature stabilizes, the ultimate pressure can usually be reached...
	4.1.6 The pump’s surface temperature will increase during operation [104 F to 176 F (40 C to 80 C)]. Do not touch the motor, pump unit, or connected piping during or immediately following operation. The pump unit retains heat after shut down. Wear app...

	4.2 Start Up
	4.2.1 Verify that the oil level is between the MIN and MAX marks on both pumps.
	4.2.2 Turn on the main disconnect.
	4.2.3 Turn on the control panel.
	4.2.4 Turn the HAND/OFF/AUTO switch to “AUTO”. The “HAND” position of the switch is momentary and only meant to be used when checking the direction of rotation of the booster. DO NOT operate the system with the HAND/OFF/AUTO SWITCH in the “HAND” posit...
	4.2.5 Push the green “START” button.
	4.2.6 After turning on the roughing pump, once the pressure drops below the maximum inlet pressure for the booster, the booster pump motor contactor will be engaged, and the booster will start.


	5 Maintenance and Check
	5.1   Safety Information
	5.1.1 Only trained technicians that are aware of potential hazards should perform maintenance on the pump/ systems.
	5.1.2 Technicians should adhere to all safety procedures and utilize the appropriate PPE during maintenance.
	5.1.3 Contamination of the pump and oil may occur during operation from the process/chemistries the pump is being utilized on.
	5.1.4 Allow the pump to cool before attempting maintenance.
	5.1.5 Isolate the equipment from electrical supply to avoid accidental start-up during maintenance.
	5.1.6 Perform leak check to verify no leaks are present.

	5.2 Regular Checks
	5.2.1 You should check the following maintenance points at least once weekly. Check more often during high-load operations such as continuous operation =/> 1kPa (7.5 Torr), or repeated cycles between atmospheric pressure and vacuum, or in cases where ...
	5.2.1.1 Is the pump oil between the oil-level Min/Max indicator lines?
	5.2.1.2 Check the pump oil color. Is it darker?
	5.2.1.3 Are there any abnormal noises?
	5.2.1.4 Check the motor current value.
	5.2.1.5 Look for oil leaks from the pump.
	5.2.1.6 Oil level in oil mist eliminator (if equipped)
	5.2.1.7 Exhaust backpressure going into oil mist eliminator (3psi warning, 4.35psi MAX) See Section 5.6.2 and Figure 23. (if equipped)


	5.3 Change the Pump Oil
	5.3.1 Please refer to the roughing and booster pump manuals for information about oil changes.

	5.4 Abnormal noise and vibration check
	5.4.1 External Checks
	5.4.1.1 Check bolts and nuts to ensure they are tight and have not come loose.
	5.4.1.2 Check inlet and outlet connections and lines to ensure they are tight and have not come loose.
	5.4.1.3 Perform a leak test to ensure that there is no leakage from the piping and valves. Please refer to Section 7 to check the pump.
	5.4.1.3 Perform a leak test to ensure that there is no leakage from the piping and valves. Please refer to Section 7 to check the pump.


	5.5  Checking inlet screen
	5.5.1 The inlet screen may become clogged by ingestion of contaminants. This will cause reduced pump performance. Clean or replace the inlet screen if it is dirty.

	5.6 Change the oil mist eliminator filter
	5.6.1 The filter element inside the oil mist eliminator must be changed periodically. The frequency of filter changes will depend on use. Under severe conditions, the filter will need changed more often.
	5.6.2 The status of the filter can be determined by checking exhaust backpressure at the gauge on the inlet to the oil mist eliminator. The filter should be changed when backpressure reaches 3 psi. The backpressure should not be allowed to exceed 4.35...
	5.6.3 To change the filter element, start by draining any trapped oil.
	5.6.4 Disconnect the inlet to the oil mist eliminator by releasing the KF25 quick clamp.
	5.6.5 Remove the 6 screws from the top cover and remove the top cover and filter elements from the lower body.
	5.6.6 Remove the nuts and retaining plate from the studs that hold the filter elements to the top cover. Remove filter elements and dispose of them properly.
	5.6.7 Clean the inside of the top cover and lower body with a suitable cleaning solution and drain.
	5.6.8 Replace any seals that may have gotten damaged.
	5.6.9 Install the filters in a reverse manner from removal. Do not over tighten the nuts securing the filters.
	5.6.10 Reinstall the top cover, reversing disassembly.
	5.6.11 Reconnect the inlet and KF25 clamp.
	5.6.12 Replacement filters are available from HIGHVAC. Please call with the part numbers below:
	5.6.12.1 Replacement filters: 1078-02 (2 required)
	5.6.12.2 Replacement filter kit: 1078-03


	5.7 Preparing pump for storage or long periods of shut down
	5.7.1 After the pump is stopped, open the inlet port to vent the pump pressure to atmospheric pressure.
	5.7.2 Ambient temperature and humidity conditions for storage: 14 F to 122 F (-10  to 50 C), less than 95% relative humidity (no freezing temperatures, no condensation). The pump should be kept indoors and out of direct sunlight.
	5.7.3 Do not store or use the pump in environments that might be exposed to corrosive or explosive gases. Keep the pump clean to prevent debris from entering the pump. Seal the inlet and outlet port to prevent liquids, dust, and dirt from entering the...
	5.7.4 If the pump has been in extended storage, condensable gas may be adsorbed in the pump cylinder and sealing parts. This may result in reduced performance.
	5.7.5 Long term improper storage of the vacuum pump may cause starting/operating issues due to oxidation forming on the internal pump components. In this case, your pump may require rebuild. Contact HIGHVAC.


	6 Disposal
	6.1 Disposal Instructions
	6.1.1 Follow all laws and regulations established by the local governments to dispose of the vacuum pump. You should ask the dedicated disposal agency for instructions on proper disposal, especially if the pump has been exposed to any toxic gas. For t...


	7 Troubleshooting Check List
	7.1 System will not start:
	7.2 System will not attain ultimate pressure (vacuum level)
	7.3 System surface temperature is abnormally high:
	7.4 Increased noise level of system:

	8 Warranty
	8.1  Standard Warranty
	8.1.1 The product and/or rebuild service provided is warranted to be free from defects in material and workmanship for a period of twelve months from date of shipment. The liability of Highvac Corp. under this warranty is limited to servicing, adjusti...
	8.1.2 If the product has become defective through misuse, abuse, alteration, or intake of foreign material, repairs will be billed regardless of the age of the product. In this event, an estimate of the repair costs will be submitted, and authorizatio...

	8.2  Warranty Period:
	8.2.1 One year from shipment

	8.3  Warranty Claim:
	8.3.1 Contact HIGHVAC for a Return Material Authorization (RMA). Please refer to Section 9.

	8.4  Warranty Disclaimer—Events which could void the warranty:
	8.4.1 Failure and defects caused by force majeure, such as floods, fire, typhoon, lightning, and earthquake etc.
	8.4.2 Failure and defects due to misuse or abuse.
	8.4.3 Products which have been altered, repaired, disassembled, or reconstructed without HIGHVAC’s approval.
	8.4.4 Failure and defects under unusual conditions (strong electromagnetic, radioactive environment, high temperature, high moisture, flammable gas, corrosive gases, dust etc.)
	8.4.5 Lack of proper maintenance.


	9 Return of Equipment Procedure
	9.1 Introduction
	9.1.1 Prior to returning equipment to HIGHVAC Corp., you must request a Return Material Authorization (RMA) from HIGHVAC. You may contact us via email at repair@highvacgroup.com, download a request from our website at www.highvacgroup.com, or call us ...
	9.1.2 In addition to the RMA, a Health and Safety Clearance Form (HSC) must be filled out for each piece of equipment that is being sent back. The HSC form can be obtained in the same manner as the RMA. The HSC form must be filled out in its entirety....

	9.2 Procedure:
	9.2.1 Use the following procedure when returning equipment to HIGHVAC:
	9.2.2 Contact HIGHVAC to obtain an RMA and HSC form.
	9.2.3 Fill out the HSC form and return to HIGHVAC prior to sending equipment to HIGHVAC.
	9.2.4 Attempt to remove all trace gases from the pump and accessories that will be sent.
	9.2.5 Drain all fluids from the pump and accessories. Failure to properly drain fluid from pump could cause a hazardous material spill resulting in disposal by courier.
	9.2.6 Seal all openings (i.e. inlets/outlets) on pump and accessories.
	9.2.7 Include a copy of a completed HSC form with the packaged pump and equipment.
	9.2.8 Clearly mark the package with the RMA number given by HIGHVAC.
	9.2.9 Contact HIGHVAC with any questions regarding packaging, paperwork, or anything else, prior to shipping equipment.


	10 Addendum: Hazardous Location Models
	10.1  Notes:
	10.1.1  Electrical installation of all explosion-proof HB booster pumps must be completed by a certified electrician in accordance with all code requirements for a hazardous location installation.

	10.2 Hazardous Location Dimensional Drawings


