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CAT. NUMBER PART DESCRIPTION 

10-0074-100 RVP200-2 Rotary Vane Pump, Three-Phase, 208-230V, 60 Hz 

10-0075-100 RVP200-2 Rotary Vane Pump, Three-Phase, 380-460V, 60 Hz 

10-0076-100 RVP300-2 Rotary Vane Pump, Three-Phase, 208-230V, 60 Hz 

10-0077-100 RVP300-2 Rotary Vane Pump, Three-Phase, 380-460V, 60 Hz 
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1 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. 

 

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. 

 

1.1 Scope and Definitions 

 This manual provides installation, operation, and maintenance instructions for the RVP200-2 and RVP300-2. 
 Please ensure that the installation and operation of this product complies 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 

 
1.2 Important Precautions: 

 Review Section 4.1 entirely for safety information.  

1.3 Symbol and Their Meanings:  

    WARNING – Refer to accompanying documentation. 

    WARNING – Risk of electric shock. 



                                                                                                www.highvacgroup.com 
 

  
INSTRUCTION MANUAL: RVP200 AND RVP300 INSTRUCTION MANUAL_REV1 7 

 

    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. 

  Direction of motor – Ensure that the pump motor rotates according to the direction of the 
arrow. 

2 Description 
2.1 Features: 

 The RVP200 and RVP300 are two-stage, direct drive, oil-sealed vacuum pumps which are designed to provide 
reliable high-vacuum that can work in the laboratorial and industrial environment for long durations. It is 
directly driven by a three-phase, NEMA motor with a flexible coupling. The pumps are mounted on steel rails.  

2.1.1.1 Easy Maintenance: Due to the integrated assembly structure and assembly alignment pins, maintenance and 
inspection can be done easily and accurately. 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. Oil-level check, 
oil filling, and oil change can all be performed at one end of the pump. Please refer to Section 6.3 for additional 
information regarding oil condition and oil changes. 

2.1.1.2 These pumps are water-cooled and must have adequate water-cooling supply. A thermostatic control valve is 
recommended to adjust the flow of water so that the vacuum pump can achieve an optimum working 
temperature. Please refer to Section 4.3.1 and Figure 1.   

2.1.1.3 Forced lubrication pump system: The 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 4.8.2 

2.1.1.4 Pressurized oil from the forced lubrication pump feeds a spring-loaded distributor valve which provides a 
metered flow of oil to the internal pump components for lubrication and sealing. The distributor valve bypasses 
excess oil and returns it to the oil reservoir. The spring-loaded distributor valve provides protection against oil 
and air suck back. 

2.1.1.5 Variable oil-level system: This pump 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. Refer to Section 4.4. 

2.1.1.6 The vacuum inlet has an ISO80 flange. The exhaust has a KF50 flange. 
2.1.1.7 There are connections to accommodate an external oil filter accessory. The oil outlet (7) and the oil return port 

(5) are 3/8” NPT. An external oil filter setup is recommended when the process gases being pumped cause the 
oil to quickly become dirty. Contact HIGHVAC for more information. 

2.2 Gas Ballast Function  

 The gas ballast valve (3) should be engaged when pumping condensable vapors (i.e. water). Air or inert gas is 
fed into the final compression stage of the pump through the gas ballast inlet to prevent condensation of 
vapor in the process gas. Refer to Section 5.2 for more information.  

mailto:sales@highvacgroup.com
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 A filter / muffler is installed in the gas ballast system to prevent dust from entering the pump and to reduce 
noise.  
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Figure 1: RVP200/ RVP300 Rotary Vane Vacuum Pump 

3 Specifications 
3.1 Operation and Location 

Ambient temperature range for operation   54°F to 104°F (12°C to 40°C). 

Normal surface temperature of the pump body at ultimate 
vacuum when the ambient temperature is 68°F (20°C) 

122°F to 158°F (50°C to 70°C) 

Maximum Humidity for Operation   90% RH 

Ambient temperature range for storage -22°F to 158°F (-30°C to 70°C) 
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3.2 Performance Data 

Table A: Performance Data RVP200/300 

MODEL RVP200-2 RVP300-2 
Pumping Rate m³/ h (CFM) 60 Hz 196 (115.4) 306 (180) 

Ultimate Pressure 
Torr 

Gas Ballast Closed 4 x 10¯³ 

Gas Ballast Open 4 x 10¯² 
Motor Power HP (kW) 7.5 (5.6) 10 (7.5) 

Motor Rotational Speed rpm 
50 Hz 1440 1440 

60 Hz 1720 1720 

Voltage V Three Phase 230V ~ 460V 

Oil Quantity Liters 
Maximum 25 28 

Minimum 20 23 

Inlet  ISO 80 

Outlet  KF 50 

Exhaust Pressure (Max) Bar gauge 0.5 0.5 

Cooling Water Req. L/hr Water Temp 68°F 120 120 

Noise Level dB(A) 1m Away 73 75 

Weight  lbs. (kg) 382 (173) 502 (228) 

Dimensions  (L x H x W) 41”L x 22”H x 16”W 42½”L x 22”H x 16”W 

3.3 Mounting Dimensions 

 

Figure 2: RVP200 Dimensional Drawing 
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Figure 3: RVP300 Dimensional Drawing 
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3.4 Exploded Pump Drawing 

 

Figure 4: RVP 200/300 Exploded Drawing of Complete Pump 

Table B: Parts List for Complete Pump 

No. Part Name Qty.   No. Part Name Qty.  
1 Screws M12x40 4  16 Bearing retaining ring 1 
2 Motor 1  17 Positioning pin 1 
3 Motor side coupling 1  18 SHCS M10x30 6 
4 SHCS M10x35 6  19 SHCS M16x25 4 
5 Motor flange 1  20 Base 2 
6 Coupling Insert 1  21 Screws M8x16 4 
7 Pump side coupling 1  22 Side cover 2 
8 Key 1  23 Upper cover gasket 1 
9 SHCS M8x30 6  24 SHCS M8x12 12 
10 Oil seal cover 1  25 Front cover gasket 1 
11 Oil seal TC40x52x7 2  26 Heat sink 1 
12 Oil seal 1  27 Front cover 1 
13 O-ring P9 1  28 O-ring AS568-216 2 
14 O-ring G85 1  29 Sealing ring 2 
15 1st stage exhaust guide 1  30 Hex nut G1 2 
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Figure 5: RVP200/300 Exploded Pump Body Drawing 

Table C: Parts List for RVP200/300 Pump Body 
No. Parts Name Qty.  No. Parts Name Qty. 
31 O-ring 132x3 1  49 Oil Pump Blade 1 
32 Bearings NU208E 2  50 O-ring S145 1 
33 SHCS M8x35 12  51 O-ring S9 1 
34 Front Cover 1  52 Rotor Connector 1 
35 O-ring 165x2 2  53 Positioning Pin 6x12 2 
36 O-ring S16 2  54 2nd Stage Cylinder 1 
37 Positioning Pin 6  55 SHCS M8x30 9 
38 Male Fitting w/Ferrule  2  56 2nd Stage Exhaust Valve 1 
39 Oil Supply Pipe 2  57 2nd Stage Exhaust Plate 1 
40 Oil Seal Shaft Sleeve 1  58 SHCS M6x16 4 
41 1st Stage Blade 2  59 2nd Stage Exhaust Baffle 1 
42 1st Stage Rotor Shaft 1  60 Oil seal TC30x40x7 1 
43 Bearing Retaining Ring 1  61 2nd Stage Blade 2 
44 Oil Seal TC 40x52x7 1  62 2nd Stage Rotor Shaft 1 
45 Male Fitting w/Ferrule  1  63 O-ring S120 1 
46 Suction Pipe 1  64 Back Cover 1 
47 Valve Body Gasket 1  65 Center Bracket 1 
48 SHCS M6x55 4     
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Figure 6: RVP 200/300 Exploded Drawing of Diverter 

Table D: RVP200/300 Parts List for Diverter Valve 
No. Parts Name Qty.  
66 Diverter Valve Body 1 
67 Screw Rod 1 
68 Diverter valve gasket 1 
69 Diverter Valve Gasket Pressure Ring 1 
70 Shunt Valve Spring Guide 1 
71 Diverter Valve Spring 2 
72 Shunt Valve Spring Retaining Ring 1 
73 I-type Hex Nut M6 1 
74 Diverter Valve Cover 1 
75 Flange Lock Nut M6 1 
76 Exhaust Rubber Pad 1 
77 Oil Check Valve Body 1 
78 Bonnet Gasket 1 
79 Check Valve Cover 1 
80 SHCS M6x16 4 
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Figure 7: RVP200/300 Cover Components Drawing 

 
Table E: RVP200/300 Parts List for Cover Components 

No. Parts Name Qty.  No. Parts Name Qty. 
81 Screws M4x20 1  93 Gas Ballast Guide 1 
82 SHCS M6x30 4  94 Gas Ballast Valve 1 
83 Gas Ballast Valve Cover 1  95 Retaining ring A for holes 1 
84 Gas Ballast Component A 1  96 Screw Rings M16 1 
85 Gas Ballast Valve Guide 1  97 Oil Fill Plug G1 1 
86 Gas Ballast Spool 1  98 O-ring P36 1 
87 O-ring AS568-111 1  99 Upper Cover 1 
88 Distribution Valve Seal 1  100 Exhaust Baffle Seal 1 
89 Gas Ballast Valve Filter 1  101 Exhaust Baffle 1 
90 SHCS M6x12 18  102 Exhaust Filter 1 
91 Gas Ballast Assembly B 1  103 Stainless Steel Wire 2 5 
92 O-ring P15 2     
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Figure 8: RVP200/300 Cylinder Block 

Table F: RVP200/300 Cylinder Block Parts List 

No. Parts Name Qty.  No. Parts Name Qty. 
104 1st Stage Cylinder 1  118 SHCS M6x45 4 
105 Intake Valve Spring 1  119 O-ring AS568-341 1 
106 Guide Belt 1  120 Exhaust Valve Seat Gasket 1 
107 Inlet Valve Tailstock 1  121 SHCS M6x25 8 
108 Inlet Valve Guide 1  122 1st Stage Exhaust Valve Base 1 
109 Inlet Valve Copper Sleeve 1  123 FHSCS M6x8 4 
110 O-ring AS568-114 1  124 1st Stage Exhaust Valve Plate 1 
111 O-ring G45 1  125 1st Stage Exhaust Valve Pressure Plate 1 
112 Inlet Valve Guide 1  126 1st Stage Exhaust Valve Guide Seat 5 
113 Cotter Pin 1  127 1st Stage Exhaust Valve Spring 4 
114 Inlet Cover (w/ O-ring) 1  128 Flange Nut M6 4 
115 O-ring G115 1  129 1st Stage Exhaust Valve Guide Base 1 
116 Retaining Ring A for Holes 1  130 1st Stage Exhaust Baffle 1 
117 Inlet Valve 1  131 Pan Head Screws 5 
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4 Installation 
4.1 Safety Information 

 The installation of the vacuum pump should be in accordance with the following safety instructions and 
handled by trained technical personnel, only.  

 

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

personal injury or death and potential equipment damage! 

  Disconnect pump from power supply.  

  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 

  Do not pump/exhaust any gas where the oxygen content is greater than atmospheric oxygen (>21%). 
Should your process requirement dictate oxygen levels exceeding those outlined above, the pump must be 
specially prepared at the factory for use with inert fluid. Please contact HIGHVAC. 

  It is necessary to use Personal Protective Equipment (PPE). 

  Vent and purge the vacuum pump prior to installation. 

  Ensure that the installation personnel are familiar with the safety procedures related to pump oil and 
pump operation. Appropriate preventive measures should be taken to avoid inhalation of oil mist and skin 
contact with pump oil.  

 

WARNING 

The maximum weight of the pumps is about 502 lbs. Use proper lifting equipment for installation. 

  Connect mechanical lifting equipment to the eyebolts located on the pump. 

  The vacuum pump should be installed on a horizontal, stable platform. Ensure adequate access for 
maintaining the oil fill plug and drain plug including an unobstructed view of the oil level sight glass. 

  The pump is water cooled, however the motor is air-cooled, therefore, if the pump is placed within a 
cabinet or enclosed area, adequate ventilation should be provided and 3-6” of space should be maintained 
between the motor fan cover and any wall or solid surface. 

mailto:sales@highvacgroup.com
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4.2 Overview of the System 

 The following points are to be considered when designing the vacuum pump system: 

4.2.1.1 The pump should be at normal operating temperature prior to use on vacuum process chamber. 
4.2.1.2 Automatic isolation valves should be installed between the pump and the vacuum chamber. The pump inlet 

should be protected with a suitable trap to prevent ingestion of foreign materials including particulate matter, 
excessive condensation of vapors, and excessive high temperature. Contact HIGHVAC for more information. 

4.2.1.3  The surface temperature of the pump working at high ambient temperature can exceed 158°F (70°C) 
with high gas flow. Users should take appropriate precautions to prevent direct contact with the hot surface.  

4.2.1.4 Ensure the exhaust port is not restricted in any way. If the pump is installed with the exhaust isolation valve, 
ensure the pump can’t be started with the valve closed. The exhaust piping and all joints should be equal to, or 
larger, in diameter than the pump exhaust port (50mm).  

4.2.1.5 Be sure pump is installed correctly with no gaps between the pump and installation surface. Be sure to fully 
tighten bolts to properly secure the pump. The pump is supplied from the factory with vibration isolators; their 
use is recommended. 

4.2.1.6 Please note that the pump is water cooled and therefore requires connection to a water supply.  

4.3 Cooling Water Piping  

 Two G3/8” (3/8” BSPP) connections are supplied for connection to the pump. Recommended minimum flow 
of cooling water at 68°F (20°C) is 120L/hr (32 gal/hr).  

 It is recommended to incorporate a constant temperature control valve (i.e. Danfoss) to control the 
temperature. Operating the pump at the best operating temperature for the process application will provide 
better pump performance and longer pump life. Contact HIGHVAC for more information. 

4.4 Oil Filling  

 Follow these steps to fill the pump with oil. Please refer to Figure 1 for the following steps. 

4.4.1.1 Remove the oil fill plug. 
4.4.1.2 Fill the pump with oil until the oil-level is at the MAX mark indicated on the sight glass. Figure 1 (6) and Figure 9.  
4.4.1.3 After adding oil, start the pump. After a few minutes, stop the pump. Recheck the oil level, it should be about 

halfway between the MIN and MAX lines. If the oil level is below the MIN mark, add oil as required. If the oil 
level is above the MAX mark, drain any excess oil by removing the oil drain plug (8). 

4.4.1.4 Repeat the previous steps until the oil level stays approximately halfway between the MIN and MAX lines. 

 
Figure 9: Oil level sight glass   

mailto:sales@highvacgroup.com
mailto:sales@highvacgroup.com


                                                                                                www.highvacgroup.com 
 

  
INSTRUCTION MANUAL: RVP200 AND RVP300 INSTRUCTION MANUAL_REV1 19 

 

4.5 Electrical Wiring – The Connection Between the Pump and Power Source 

 

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 motor, otherwise the motor could be damaged. 

 To wire the motor, connect the wires according to the diagram on the motor nameplate. 
 Operating the motor outside of its intended voltage may decrease the life of the pump and result in 

increased operating temperature.  

4.5.2.1 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 variation not to exceed 10%. 

 

WARNING 

The direction of rotation is indicated by an arrow mark on the motor fan cover. Ensure that the pump 
motor rotates in the correct direction. If it does not, the pump and your vacuum system can become 

pressurized. 

 It is highly recommended to include a thermal protection device in the electrical circuit (contactor with 
adjustable amp trip point set to rated amperage of the motor at rated voltage). The installation of the device 
should adhere to local electrical code requirements. Contact HIGHVAC for more information. 

 The pump should have an appropriately rated electrical disconnect installed for power disconnect. 
Depending on local code, a twist lock plug/receptacle may suffice. 

4.6 Verify Direction of Rotation 

 

WARNING 
The direction of rotation is indicated by an arrow mark on the motor fan cover. Ensure that the pump 
motor rotates in the correct direction. If it does not, the pump and your vacuum system can become 

pressurized. 

 The pump is supplied with a 3-phase motor, you must ensure the direction of rotation after connecting line 
voltage to the motor. If the direction of rotation is incorrect, interchanging any two (2) of the line wires will 
change the direction of rotation. 

 Observe the cooling fan from the fan cover of the motor. Turn on the motor for several seconds then turn it 
off. Check whether the cooling fan of the motor rotates in the direction shown by the arrow on the motor 
mounting plate. If the direction is not correct: 

4.6.2.1 Disconnect the power 
4.6.2.2 Remove cap of terminal box and exchange any two of L1, L2, L3. Then reinstall the cap. 
4.6.2.3 Repeat the above process to check direction of rotation. 

4.7 Inlet 

 Using ISO80 fittings, connect your vacuum system to 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: 

mailto:sales@highvacgroup.com
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4.7.2.1 The pipeline (foreline) that connects to the inlet port should be as short as possible. In other words, for best 
performance, the pump inlet should be as close as possible to the vacuum chamber. 

4.7.2.2 The foreline connection and all piping between the inlet port and the vacuum chamber should not be smaller 
inner diameter than the inlet port inner diameter. 

4.7.2.3 All piping should be adequately supported to prevent the joints from flexing or stress and causing vacuum leaks.  
4.7.2.4 If decreased vibration transmission and reduced loading of coupling joints is required, utilize flexible bellows. Be 

sure the bellows are rated for a lower pressure then the maximum pressure produced by the vacuum system. 
Flexible bellows will be required if the pump is mounted on vibration isolator feet.   

4.7.2.5 Use proper valves to isolate the pump from the vacuum chamber if vacuum must be maintained in the event of 
pump stoppage. 

4.7.2.6 Equip the pump a proper inlet filter/trap when exhausting condensable vapors or particulate matter. Contact 
HIGHVAC for more information. 

4.7.2.7 Make sure the sealing surfaces of each joint are clean and free from damage and imperfections to prevent 
vacuum leaks. 

 

Figure 10: 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 vacuum pump. Install it on the inlet port of the 

mechanical booster pump if the pump is used together with a booster pump. 
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. 

4.8 Outlet 

 

WARNING 
Connect the exhaust port of the pump with the proper abatement/treatment device to prevent 
dangerous gases and vapors from discharging into personnel workspace and the environment. 

mailto:sales@highvacgroup.com
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 The connection to the outlet side (exhaust line piping) should not be smaller than the outlet diameter.  
 Oil mist will emit from the exhaust port when the pump is operating 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. 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. Contact HIGHVAC for more information. 

  The exhaust system must be properly configured to ensure that the highest exhausted pressure in full 
flow does not exceed 0.5 bar gauge (1.5 bar absolute, 7.25 psig).  

 In the following situations, we recommend that an oil mist filter is installed at the pump's exhaust port: 

4.8.4.1 In the situation that the gas ballast valve is frequently or constantly utilized 
4.8.4.2 In the situation that the inlet pressure exceeds 7.5 Torr (10 mbar) for extended periods 
4.8.4.3 In the situation that the pump starts working at atmospheric pressure i.e. frequent evacuation of large chamber 

 NOTE: It is not always recommended to return the collected oil from the oil mist eliminator to the pump 
reservoir or inlet port. If the oil is heavily contaminated from the process environment (i.e. water vapor) it 
may be advisable to drain the collected oil to waste. Otherwise, the performance of the pump could be 
compromised and cause internal damage.  

 

WARNING 

The pump oil casing is not designed to withstand significantly increased internal pressures. Ensure the 
exhaust port remains free from obstruction when the pump is running. Refer to Section 4.8.3. 

4.9 Gas Ballast Inlet Connection 

 The gas ballast inlet can be left open to atmosphere or used with a gas ballast control valve. The valve will 
allow for control of the gas ballast supply remotely. To regulate the flow rate of the gas ballast, the gas 
ballast must be adjusted in either situation.   

4.10  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.   

5 Operation 
5.1 Starting the Pump 

 

WARNING 
Do not block the pump outlet or allow the outlet pressure to rise above 1.5 bar absolute (7.25 

psig), or it can cause the oil case to rupture and injure people nearby. 
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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. 

 WARNINGS: 

5.1.1.1 The pump can operate under any pressure which does not exceed atmospheric pressure 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. 

5.1.1.2 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.  

5.1.1.3 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. The spring-loaded oil 
distributor valve offers protection against oil and air suck-back, however, a redundant valve is sometimes 
recommended based on the sensitivity of the equipment/process the pump equipment is being utilized on. See 
Section 4.7.2.5. 

5.1.1.4 High ambient temperatures may result in reduced vacuum (ultimate pressure). 
5.1.1.5 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 properly calibrated. Once the pump temperature stabilizes, the ultimate 
pressure can usually be reached within 30 minutes of run time. 

5.1.1.6  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 appropriate PPE to avoid touching the hot surface directly. 

 Connect pump to Cooling Water supply. See Section 4.3.   
 Turn on the power.  
 Check that the oil level in the sight glass drops slightly (3-5mm) after startup. This means that the internal oil 

recirculation pump is primed and cycling the oil. 

5.1.4.1 If the pump fails to prime, operate the pump with the inlet open to atmosphere for approximately 30 seconds. 
Then isolate the inlet and check that the oil level drops 3-5mm. 

 The pump can run continuously for extended periods under normal conditions. However, we recommend 
that the vacuum pump should be checked every two weeks. If the vacuum pump often works in heavy load 
or with the gas ballast function constantly engaged, check the pump on a daily basis. 

5.2 Gas Ballast Function Operation 

 When pumping condensable gases, they will condense during the compression cycle, and the condensed 
vapors (liquids or solids) will mix with the pump oil, resulting in reduced lubrication capabilities, pump 
performance, and pump life.  

 In cases such as this, the gas ballast function should be utilized. Use of the gas ballast function will reduce the 
rate at which the gases will condense, as they will remain in a vapor form and then exhaust as a vapor 
through the exhaust valve/port.   

 With use of the gas ballast function, air is injected into the 2nd stage final compression cycle to reduce the 
partial pressure of the condensable gases, allowing them to remain in vapor form and exit the pump through 
the exhaust port. After the pump is operated this way for approximately twenty minutes, the “gas ballast 
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function” is more effective, as the pump operating temperature increases. Also, please note, if you utilize the 
pump with the gas ballast function engaged, the vacuum pressure will be increased. 

 The gas ballast function is limited in its capabilities. If you choose to continue utilizing your pump on your 
process/application with the gas ballast function engaged, and your pump oil remains contaminated with 
condensed vapors, you should stop utilizing the pump on your process/application and operate the pump 
under no load with the gas ballast function engaged. The oil temperature will rise, and the oil will be cleaned 
by use of the gas ballast function. Continue to operate the pump under no load with the gas ballast function 
engaged until the oil becomes clean and the specified ultimate pressure is attained. If you are unable to 
achieve desired results after running the pump with the gas ballast function engaged for some time, you may 
need to replace/change the pump oil. Refer to Section 6.4.  

 

WARNING 

 
The vacuum pump will have increased operating temperatures during use with the gas ballast 
function engaged. Be sure to wear protective gear (PPE) such as gloves when contacting the 

pump. 

 

 

CAUTION 
Keep the gas ballast port closed when not in use. If the gas ballast port is kept open all the time, it might cause oil 
leaks, power loss, or reduced ultimate pressure. Additionally, having the gas ballast open will increase the pump’s 

temperature, noise level, and oil mist effluent volume. 

5.3 Pumping Condensable Vapors 

 The gas ballast should be utilized when the pumped gases consist of a high percentage of condensable 
vapors. The gas ballast function is more effective when the temperature of the oil and pump internal 
components are increased. 

5.3.1.1 Close the isolation valve of the vacuum system. 
5.3.1.2 Open the gas ballast valve and operate the pump for 30 minutes to preheat the oil. 
5.3.1.3 Open the isolation valve of the vacuum system and utilize the pump with gas ballast valve engaged (open). 

5.4 Cleaning the Pump Oil  

 The pump oil is supposed to be clear. If there is turbidity or discoloration, the oil has been contaminated by 
the condensable vapors. 

 Check the oil quality through the oil level sight glass. 
 Close the isolation valve if the oil is turbid or discolored. 
 Fully open the gas ballast valve. 
 Start the pump until the oil gets clear. 

5.5 Stopping the Pump  

 When the gas ballast function is engaged (on), accidental stoppage (i.e. power failure) of the pump may 
cause reverse rotation of the pump, and oil suck back into the vacuum chamber. A gas ballast control valve 
should be utilized to avoid this situation. Contact HIGHVAC for more information. 

 If the oil is contaminated or dirty, we suggest changing the oil prior to shut down for any extended period to 
avoid internal damage to the pump. 
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5.5.2.1 Change the pump oil as required. 
5.5.2.2 Close the inlet isolation valve. 
5.5.2.3 Disengage (close) the gas ballast function. 
5.5.2.4 Cut off the power. 
5.5.2.5 Close the cooling water inlet valve. 

6 Maintenance 
6.1 Safety Information 

 

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

injury or death and potential equipment damage! 

 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. 

6.1.2.1 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. 
 Verify that all safety equipment is working before restarting the pump. 
 After any maintenance or interruption to the vacuum circuit, perform leak check to verify no leaks are 

present.  

6.2 Regular Checks 

 You should check the following maintenance points at least once weekly. Check more often during high-load 
operations such as continuous operation =/> 7.5 Torr (10 mbar), or repeated cycles between atmospheric 
pressure and vacuum, or in cases where the pump is being used in severe-duty applications. Please refer to 
Section 6.3.1 for additional information regarding severe-duty use.  

6.2.1.1 Is the pump oil between the oil-level Min/Max indicator lines? 
6.2.1.2 Check the pump oil color. Is it darker? 
6.2.1.3 Are there any abnormal noises? 
6.2.1.4 Check the motor current value. 
6.2.1.5 Look for oil leaks from the pump. 

6.3 Checking the Oil Levels 

 The pump oil condition will degrade during operation under the following conditions:  

6.3.1.1 pumping condensable gases/vapors,  
6.3.1.2 ingestion of dust, powder or other foreign material, 
6.3.1.3 increased operation temperature of the pump.  
6.3.1.4 Other factors may contribute. 

 If the pump is continuously operated with contaminated oil, the performance of the pump will be degraded, 
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and the pump life may be reduced. This may result in friction and wear on the mechanical surfaces of the 
pump. In the worst case, the pump will seize. Periodically check the oil for contamination, viscosity, and 
discoloration. 

6.3.2.1 The pump oil should be clear and transparent. 
6.3.2.2 For best results with pump performance and longevity, oil should be changed as soon as it starts to become 

discolored from new condition. The oil change frequency is highly dependent on the application. Retain 
maintenance records and change oil regularly or as required. 

6.3.2.3 Please note: Oil color is not always an absolute indicator of oil condition. Oil viscosity and vapor pressure can be 
greatly affected even if the oil looks clean. In all cases, if the ultimate vacuum of the pump is not as required (or 
per spec), change the oil as the first step in the troubleshooting process. See Section 10.2.  

 

CAUTION 
Please note: Checking the color of the oil through the oil-level indication sight glass may not be 

accurate. In some cases, the oil may actually be more discolored than what is indicated in the sight 
glass, and in some cases the sight glass may become stained over the course of time and may 

indicate increased discoloration when actually it may be stains on the sight glass. In this case, you 
should remove the sight glass and clean periodically as required.  

 

 Pump Oil Level Check: 

6.3.3.1 The pump oil should be visible between the two Min/Max indicator lines on the oil-level indicator sight glass 
while the pump is in operation. Please refer to Section 4.4 and Figure 1: RVP200/ RVP300 Rotary Vane Vacuum Pump. 
If the oil level is under the MIN line, the exhaust valve will not seal properly, causing ultimate pressure to not be 
reached. If the oil level exceeds the MAX line, oil may be ejected from the outlet port if the pump is running at 
atmospheric pressure. 

 

CAUTION 
Continuous operation for one hour or more at high pressure 7.5 Torr (10 mbar) or more will cause 
excessive oil loss, as the oil exits the exhaust of the pump in vapor form. Operating the pump with 

an insufficient amount of oil will cause internal damage to the pump. Maintain the oil level by 
regularly checking and refilling the pump with oil as necessary. An oil recovery system, such as an 
oil-mist eliminator, is recommended. During continuous operation at high pressure, temperature 
will increase significantly, and the oil condition will deteriorate rapidly. In this case, replace the 

pump oil frequently and increase the number of maintenance cycles. 
 

6.4 Replacing the Oil 

 

WARNING 

Wear protective gear such as insulated rubber gloves, protective goggles, and any other PPE, as 
appropriate. There may be hazardous substances in pump oil due to oil decomposition or absorption 
of hazardous gases. Confirm the nature of the hazards and wear appropriate safety/PPE. The oil level 

will drop slightly after the pump is started. Do not operate the pump below the minimum oil level. 
This will cause decreased performance of the pump and wear to the pump’s internal components. 

Do not operate the pump without oil as the pump will be damaged. To ensure proper pump function 
and long service life, the pump oil must be clean and retained at the appropriate level. 

 Due to improper storage, or during use, water or other volatile substances could get into the pump and mix 
with the pump oil, resulting in reduced pump performance. Refer to Section 5.2.  
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 Change the pump oil as follows: 

6.4.2.1 If possible, start the pump for 10 minutes to preheat the oil (Reduce the viscosity of the oil to make it easy to 
flow out), then stop it. 

6.4.2.2 Disconnect the power to the pump. Isolate the pump from the vacuum system. 
6.4.2.3 Remove oil drain plug and drain the oil (oil may drain faster if the oil fill plug is removed). 
6.4.2.4 If the oil is severely contaminated, fill with fresh oil and run the pump for 30 minutes under no load to clean the 

internal components of contaminated oil. Drain the oil and then repeat this operation as required, depending 
on the degree of oil contamination. 

6.4.2.5 After replacing with fresh oil, run the pump to warm it up and then check the ultimate pressure. If chemicals 
with a low boiling point (water, organic solvent, etc.) are mixed with pump oil, or sludge collects in the pump 
case, the ultimate pressure may not be recovered with one oil change. Under these conditions, the pump oil 
must be changed several times. If the specified ultimate pressure cannot be attained through an oil change, 
sludge or other deposits may have collected on the bottom of the pump case. In that event, overhaul is 
required. Contact HIGHVAC for repair. 

 Under cold ambient conditions, starting the pump could be difficult. This is a result of increased viscosity of 
the pump oil when it is cold. You should confirm that the capacity of the motor overload protective device 
conforms to the motor rated value so that the pump is not damaged, and the electrical cable does not 
become overloaded. Under these conditions, warm up the pump/oil prior to starting. 

 

CAUTION 
In reduced ambient temperatures, the pump may become difficult to start, therefore it may be 

necessary to warm the pump/oil to >59°F (15°C). After the pump is warmed up, if it still will not start, 
it may be necessary to turn the pump on and off several times in short intervals. If the pump 

continues to stop (overload), it may help to start it by introducing a leak at the inlet of the pump 
(allowing atmosphere to suck into the inlet port while starting). 

6.5 Abnormal Noise and Vibration Check 

 Refer to Section 10.4. 

6.6 Checking the Inlet Screen 

 The inlet screen may become clogged by contaminants (i.e. dust, powder, etc.) during the use of the pump. 
This will cause reduced pump performance. It is recommended to check and clean the screen every time the 
oil is changed. Replace the inlet screen if it cannot be cleaned. 

6.7 Cleaning the Motor Fan Cover 

 Keep the motor fan cover clean. If the air flowing through the motor is blocked, the pump will overheat. 

6.7.1.1 Stop the pump. 
6.7.1.2 Clean the motor fan cover (and cooling fins is needed) with compressed air and/or a brush and a dry cloth. 
6.7.1.3 Restart the pump. 
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7 Storage 

 

CAUTION 
The pump should be stored with the vacuum circuit at atmospheric pressure. 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. 

7.1 When storing the pump, follow these steps: 

 After the pump is stopped, open the inlet port or vent valve to vent the vacuum circuit to atmospheric 
pressure. 

 Close the cooling water inlet valve 
 Disconnect the joints of cooling water from the pump and discharge water from the pump with airflow 

applied to the water inlet. 
 Disconnect the pump from the vacuum system 
 Drain the oil and refill with clean oil. 
 Install protective covers on vacuum inlet and exhaust port. 
 Ambient temperature and humidity conditions for storage: -22 to 158°F (-30 to 70°C), less than 95% relative 

humidity (no freezing temperatures, no condensation). The pump should be kept indoors and out of direct 
sunlight. If the pump is stored in an area with high humidity, install desiccant packs in the inlet and exhaust 
ports under the protective caps. Ensure that the packs can’t fall into the pump.  

 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. Refer to Section 6.4.1 and 5.2.  
  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. 

8 Disposal 
8.1 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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9 Main Replacement Parts List 
Table G: Main Replacement Parts List 

Location Items Specification Material Quantity 

Coupling Elastomer 
 

GR38 ------ 1 

Bearing 
Grease seal 30*40*7 FKM 1 

Grease seal 40*52*7 FKM 3 

1st Stage cylinder 1st Stage exhaust valve ------ FKM 1 

2nd Stage cylinder 2nd Stage exhaust valve ------ FKM 1 

Upper cover plate Sealing gasket ------ Cork pad 1 

Front cover plate Sealing gasket ------ Cork pad 1 

Gas ballast Filter element ------ Felt 2 

Cylinder 

O-ring A-111，AS568 FKM 1 

O-ring A-114，AS568 FKM 1 

O-ring A-216，AS568 FKM 2 

O-ring A-331，AS568 FKM 1 

O-ring A-341，AS568 FKM 1 

O-ring 132*2，M FKM 1 

O-ring 165*2，M FKM 2 

O-ring S9，JIS FKM 2 

O-ring S16，JIS FKM 2 

O-ring S120，JIS FKM 1 

O-ring S145，JIS FKM 1 

O-ring P9，JIS FKM 1 

O-ring P15，JIS FKM 2 

O-ring G45，JIS FKM 1 

O-ring G85，JIS FKM 1 

O-ring G115，JIS FKM 1 

O-ring G200，JIS FKM 1 

Plug screw 

O-ring P18，JIS FKM 2 

O-ring P24，JIS FKM 1 

O-ring P36，JIS FKM 1 

Oil level sight glass O-ring G100，JIS FKM 1 

Exhaust port O-ring V100，JIS FKM 1 

Air inlet port O-ring V70，JIS FKM 1 
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10 Troubleshooting Checklist 
10.1  Pump Will Not Start: 

Table H: 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 
Motor malfunction Replace the motor 
Pump is seized (will not turn) Overhaul the pump 

Oil viscosity is too high (thick) Try to warm up the pump first (Section 6.4.3).  
Replace the oil if warm up does not work. 

Temperature is low Warm up or replace the pump oil 
Exhaust filter or exhaust pipe is clogged Clean exhaust filter or exhaust pipe 
Parts inside the pump are damaged Overhaul (replace damaged part(s)) 

10.2  Pump/Chamber Will Not Attain Ultimate Pressure (Vacuum Level) 

Table I: Pump Will Not Attain Ultimate Pressure 
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 

Leaks in 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. 

Gas ballast valve is open Close gas ballast valve 

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 

Pump internal components not getting adequate supply of 
oil 

Change the oil and recheck. If the problem persists, pour oil into the 
inlet port, install vacuum gauge on the inlet, and check vacuum 
pressure, if it improves, check the following: 

a) Oil suction port is clogged a) Clean the oil suction port 
b) Oil distributor valve is not working b) Check and repair the oil distributor valve 

c) Pump is damaged c) Overhaul 
Pumping speed is not enough related to volume of the 
chamber or the flow of process gas Select a larger pump 

10.3  Pump Surface Temperature is Abnormally High: 

Table J: Pump Surface Temperature is Abnormally High 
PROBLEM SOLUTION 
Insufficient flow of cooling water Supply sufficient flow of cooling water 
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 
Continuous operation under high pressure Increase the flow of cooling water 
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10.4  Increased Noise Level of Pump: 

Table K: 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 
Oil distributor valve is malfunctioning Check and repair the oil distributor valve 
Motor cooling fan or enclosure is loose or scraping Check the cooling fan and enclosure mounting 
Abnormal noise on start up  Sometimes caused by vanes sticking. Check to see that the noise 

goes away after the pump warms up.  
Vanes are damaged Overhaul 
Motor direction of rotation is reversed Correct direction of rotation 
Loose fittings vibrating Tighten the fittings 
Motor coupling vibration insert is damaged Replace the coupling insert 
Pump has ingested foreign matter Overhaul 
Parts inside the pump are damaged Overhaul (replace damaged parts) 
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). 

10.5  Oil Splashing Outside of the Pump: 

Table L: Oil Splashing Outside of the Pump 
PROBLEM SOLUTION 
Pump oil exceeds the specified amount  Drain the oil to the specified amount 
Continuous operation is performed at a high evacuation pressure Install an oil mist trap 
Oil mist trap is clogged Clean or replace oil mist trap 
Exhaust valve plate is damaged Replace the exhaust valve plate 

10.6  Oil Leaking Outside of Pump: 

Table M: Oil Leaking Outside of the Pump 
PROBLEM SOLUTION 
Oil leaking from fittings Check all fittings are tight and replace seals as necessary 
Oil leaking from oil case Check that all bolts are tight and replace the seal as necessary 
Oil leaking from shaft seal Overhaul pump 
Oil is leaking from exhaust (outlet) piping Tighten all fittings, replace exhaust lines/seals as required 
Continuous operation at a high pressure Install oil mist trap 
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11 Warranty 
11.1  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.  

11.2  Warranty Period: 

  One year from shipment 

11.3  Warranty Claim: 

  Contact HIGHVAC for a Return Material Authorization (RMA). Refer to Section 12. 

11.4  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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12 Return of Equipment Procedure 
12.1  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.  

12.2  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.  
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13 Addendum: Hazardous Location Models 
13.1  Notes: 

  Electrical installation of all explosion-proof RVP-2 pumps must be completed by a certified electrician in 
accordance with all code requirements for a hazardous location installation. 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
  

CAT. NUMBER PART DESCRIPTION 

10-0074-300 
RVP200-2 Rotary Vane Pump, Three-Phase, 230/460V, 60 Hz, Explosion Proof 
Motor 

10-0076-300 
RVP300-2 Rotary Vane Pump, Three-Phase, 230/460V, 60 Hz, Explosion Proof 
Motor 
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13.2 Hazardous Location Dimensional Drawings 

 

Figure 11: RVP200-2-HL Dimensional Drawing 

 

Figure 12: RVP300-2-HL Dimensional Drawing 
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	1 Introduction
	1.1 Scope and Definitions
	1.1.1 This manual provides installation, operation, and maintenance instructions for the RVP200-2 and RVP300-2.
	1.1.2 Please ensure that the installation and operation of this product complies 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 ...
	1.1.3 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.

	1.2 Important Precautions:
	1.2.1 Review Section 4.1 entirely for safety information.

	1.3 Symbol and Their Meanings:
	1.3.1    WARNING – Refer to accompanying documentation.
	1.3.2    WARNING – Risk of electric shock.
	1.3.3    WARNING – Hot surfaces
	1.3.4 WEEE - When the end user is going to discard the product, it must be sent to the appropriate facilities for recovery and recycling.
	1.3.5  Direction of motor – Ensure that the pump motor rotates according to the direction of the arrow.


	2 Description
	2.1 Features:
	2.1.1 The RVP200 and RVP300 are two-stage, direct drive, oil-sealed vacuum pumps which are designed to provide reliable high-vacuum that can work in the laboratorial and industrial environment for long durations. It is directly driven by a three-phase...
	2.1.1.1 Easy Maintenance: Due to the integrated assembly structure and assembly alignment pins, maintenance and inspection can be done easily and accurately. Check oil daily. For best results with pump performance and longevity, oil should be changed ...
	2.1.1.2 These pumps are water-cooled and must have adequate water-cooling supply. A thermostatic control valve is recommended to adjust the flow of water so that the vacuum pump can achieve an optimum working temperature. Please refer to Section 4.3.1...
	2.1.1.3 Forced lubrication pump system: The 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 i...
	2.1.1.4 Pressurized oil from the forced lubrication pump feeds a spring-loaded distributor valve which provides a metered flow of oil to the internal pump components for lubrication and sealing. The distributor valve bypasses excess oil and returns it...
	2.1.1.5 Variable oil-level system: This pump 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....
	2.1.1.6 The vacuum inlet has an ISO80 flange. The exhaust has a KF50 flange.
	2.1.1.7 There are connections to accommodate an external oil filter accessory. The oil outlet (7) and the oil return port (5) are 3/8” NPT. An external oil filter setup is recommended when the process gases being pumped cause the oil to quickly become...


	2.2 Gas Ballast Function
	2.2.1 The gas ballast valve (3) should be engaged when pumping condensable vapors (i.e. water). Air or inert gas is fed into the final compression stage of the pump through the gas ballast inlet to prevent condensation of vapor in the process gas. Ref...
	2.2.2 A filter / muffler is installed in the gas ballast system to prevent dust from entering the pump and to reduce noise.


	3 Specifications
	3.1 Operation and Location
	3.2 Performance Data
	3.3 Mounting Dimensions
	3.4 Exploded Pump Drawing

	54°F to 104°F (12°C to 40°C).
	Ambient temperature range for operation  
	122°F to 158°F (50°C to 70°C)
	Normal surface temperature of the pump body at ultimate vacuum when the ambient temperature is 68°F (20°C)
	90% RH
	Maximum Humidity for Operation  
	-22°F to 158°F (-30°C to 70°C)
	Ambient temperature range for storage
	4 Installation
	4.1 Safety Information
	4.1.1 The installation of the vacuum pump should be in accordance with the following safety instructions and handled by trained technical personnel, only.

	4.2 Overview of the System
	4.2.1 The following points are to be considered when designing the vacuum pump system:
	4.2.1.1 The pump should be at normal operating temperature prior to use on vacuum process chamber.
	4.2.1.2 Automatic isolation valves should be installed between the pump and the vacuum chamber. The pump inlet should be protected with a suitable trap to prevent ingestion of foreign materials including particulate matter, excessive condensation of v...
	4.2.1.3  The surface temperature of the pump working at high ambient temperature can exceed 158 F (70 C) with high gas flow. Users should take appropriate precautions to prevent direct contact with the hot surface.
	4.2.1.4 Ensure the exhaust port is not restricted in any way. If the pump is installed with the exhaust isolation valve, ensure the pump can’t be started with the valve closed. The exhaust piping and all joints should be equal to, or larger, in diamet...
	4.2.1.5 Be sure pump is installed correctly with no gaps between the pump and installation surface. Be sure to fully tighten bolts to properly secure the pump. The pump is supplied from the factory with vibration isolators; their use is recommended.
	4.2.1.6 Please note that the pump is water cooled and therefore requires connection to a water supply.


	4.3 Cooling Water Piping
	4.3.1 Two G3/8” (3/8” BSPP) connections are supplied for connection to the pump. Recommended minimum flow of cooling water at 68 F (20 C) is 120L/hr (32 gal/hr).
	4.3.2 It is recommended to incorporate a constant temperature control valve (i.e. Danfoss) to control the temperature. Operating the pump at the best operating temperature for the process application will provide better pump performance and longer pum...

	4.4 Oil Filling
	4.4.1 Follow these steps to fill the pump with oil. Please refer to Figure 1 for the following steps.
	4.4.1.1 Remove the oil fill plug.
	4.4.1.2 Fill the pump with oil until the oil-level is at the MAX mark indicated on the sight glass. Figure 1 (6) and Figure 9.
	4.4.1.3 After adding oil, start the pump. After a few minutes, stop the pump. Recheck the oil level, it should be about halfway between the MIN and MAX lines. If the oil level is below the MIN mark, add oil as required. If the oil level is above the M...
	4.4.1.4 Repeat the previous steps until the oil level stays approximately halfway between the MIN and MAX lines.


	4.5 Electrical Wiring – The Connection Between the Pump and Power Source
	4.5.1 To wire the motor, connect the wires according to the diagram on the motor nameplate.
	4.5.2 Operating the motor outside of its intended voltage may decrease the life of the pump and result in increased operating temperature.
	4.5.2.1 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...

	4.5.3 It is highly recommended to include a thermal protection device in the electrical circuit (contactor with adjustable amp trip point set to rated amperage of the motor at rated voltage). The installation of the device should adhere to local elect...
	4.5.4 The pump should have an appropriately rated electrical disconnect installed for power disconnect. Depending on local code, a twist lock plug/receptacle may suffice.

	4.6 Verify Direction of Rotation
	4.6.1 The pump is supplied with a 3-phase motor, you must ensure the direction of rotation after connecting line voltage to the motor. If the direction of rotation is incorrect, interchanging any two (2) of the line wires will change the direction of ...
	4.6.2 Observe the cooling fan from the fan cover of the motor. Turn on the motor for several seconds then turn it off. Check whether the cooling fan of the motor rotates in the direction shown by the arrow on the motor mounting plate. If the direction...
	4.6.2.1 Disconnect the power
	4.6.2.2 Remove cap of terminal box and exchange any two of L1, L2, L3. Then reinstall the cap.
	4.6.2.3 Repeat the above process to check direction of rotation.


	4.7 Inlet
	4.7.1 Using ISO80 fittings, connect your vacuum system to the pump inlet.
	4.7.2 Please take note of the following information when connecting the pump to the vacuum system, otherwise, the pumping speed will be reduced:
	4.7.2.1 The pipeline (foreline) that connects to the inlet port should be as short as possible. In other words, for best performance, the pump inlet should be as close as possible to the vacuum chamber.
	4.7.2.2 The foreline connection and all piping between the inlet port and the vacuum chamber should not be smaller inner diameter than the inlet port inner diameter.
	4.7.2.3 All piping should be adequately supported to prevent the joints from flexing or stress and causing vacuum leaks.
	4.7.2.4 If decreased vibration transmission and reduced loading of coupling joints is required, utilize flexible bellows. Be sure the bellows are rated for a lower pressure then the maximum pressure produced by the vacuum system. Flexible bellows will...
	4.7.2.5 Use proper valves to isolate the pump from the vacuum chamber if vacuum must be maintained in the event of pump stoppage.
	4.7.2.6 Equip the pump a proper inlet filter/trap when exhausting condensable vapors or particulate matter. Contact HIGHVAC for more information.
	4.7.2.7 Make sure the sealing surfaces of each joint are clean and free from damage and imperfections to prevent vacuum leaks.


	4.8 Outlet
	4.8.1 The connection to the outlet side (exhaust line piping) should not be smaller than the outlet diameter.
	4.8.2 Oil mist will emit from the exhaust port when the pump is operating 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 ...
	4.8.3  The exhaust system must be properly configured to ensure that the highest exhausted pressure in full flow does not exceed 0.5 bar gauge (1.5 bar absolute, 7.25 psig).
	4.8.4 In the following situations, we recommend that an oil mist filter is installed at the pump's exhaust port:
	4.8.4.1 In the situation that the gas ballast valve is frequently or constantly utilized
	4.8.4.2 In the situation that the inlet pressure exceeds 7.5 Torr (10 mbar) for extended periods
	4.8.4.3 In the situation that the pump starts working at atmospheric pressure i.e. frequent evacuation of large chamber

	4.8.5 NOTE: It is not always recommended to return the collected oil from the oil mist eliminator to the pump reservoir or inlet port. If the oil is heavily contaminated from the process environment (i.e. water vapor) it may be advisable to drain the ...

	4.9 Gas Ballast Inlet Connection
	4.9.1 The gas ballast inlet can be left open to atmosphere or used with a gas ballast control valve. The valve will allow for control of the gas ballast supply remotely. To regulate the flow rate of the gas ballast, the gas ballast must be adjusted in...

	4.10  Leak Test
	4.10.1  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.


	5 Operation
	5.1 Starting the Pump
	5.1.1 WARNINGS:
	5.1.1.1 The pump can operate under any pressure which does not exceed atmospheric pressure 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 poi...
	5.1.1.2 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.
	5.1.1.3 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. The spring-loaded oil distributor valve offer...
	5.1.1.4 High ambient temperatures may result in reduced vacuum (ultimate pressure).
	5.1.1.5 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 properly calibrated. Once the pump temperature stabilizes, the ultimate pressure can usually be re...
	5.1.1.6  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 ...

	5.1.2 Connect pump to Cooling Water supply. See Section 4.3.
	5.1.3 Turn on the power.
	5.1.4 Check that the oil level in the sight glass drops slightly (3-5mm) after startup. This means that the internal oil recirculation pump is primed and cycling the oil.
	5.1.4.1 If the pump fails to prime, operate the pump with the inlet open to atmosphere for approximately 30 seconds. Then isolate the inlet and check that the oil level drops 3-5mm.

	5.1.5 The pump can run continuously for extended periods under normal conditions. However, we recommend that the vacuum pump should be checked every two weeks. If the vacuum pump often works in heavy load or with the gas ballast function constantly en...

	5.2 Gas Ballast Function Operation
	5.2.1 When pumping condensable gases, they will condense during the compression cycle, and the condensed vapors (liquids or solids) will mix with the pump oil, resulting in reduced lubrication capabilities, pump performance, and pump life.
	5.2.2 In cases such as this, the gas ballast function should be utilized. Use of the gas ballast function will reduce the rate at which the gases will condense, as they will remain in a vapor form and then exhaust as a vapor through the exhaust valve/...
	5.2.3 With use of the gas ballast function, air is injected into the 2nd stage final compression cycle to reduce the partial pressure of the condensable gases, allowing them to remain in vapor form and exit the pump through the exhaust port. After the...
	5.2.4 The gas ballast function is limited in its capabilities. If you choose to continue utilizing your pump on your process/application with the gas ballast function engaged, and your pump oil remains contaminated with condensed vapors, you should st...

	5.3 Pumping Condensable Vapors
	5.3.1 The gas ballast should be utilized when the pumped gases consist of a high percentage of condensable vapors. The gas ballast function is more effective when the temperature of the oil and pump internal components are increased.
	5.3.1.1 Close the isolation valve of the vacuum system.
	5.3.1.2 Open the gas ballast valve and operate the pump for 30 minutes to preheat the oil.
	5.3.1.3 Open the isolation valve of the vacuum system and utilize the pump with gas ballast valve engaged (open).


	5.4 Cleaning the Pump Oil
	5.4.1 The pump oil is supposed to be clear. If there is turbidity or discoloration, the oil has been contaminated by the condensable vapors.
	5.4.2 Check the oil quality through the oil level sight glass.
	5.4.3 Close the isolation valve if the oil is turbid or discolored.
	5.4.4 Fully open the gas ballast valve.
	5.4.5 Start the pump until the oil gets clear.

	5.5 Stopping the Pump
	5.5.1 When the gas ballast function is engaged (on), accidental stoppage (i.e. power failure) of the pump may cause reverse rotation of the pump, and oil suck back into the vacuum chamber. A gas ballast control valve should be utilized to avoid this s...
	5.5.2 If the oil is contaminated or dirty, we suggest changing the oil prior to shut down for any extended period to avoid internal damage to the pump.
	5.5.2.1 Change the pump oil as required.
	5.5.2.2 Close the inlet isolation valve.
	5.5.2.3 Disengage (close) the gas ballast function.
	5.5.2.4 Cut off the power.
	5.5.2.5 Close the cooling water inlet valve.



	6 Maintenance
	6.1 Safety Information
	6.1.1 Only trained technicians that are aware of potential hazards should perform maintenance on the pump/ systems.
	6.1.2 Technicians should adhere to all safety procedures and utilize the appropriate PPE during maintenance.
	6.1.2.1 Contamination of the pump and oil may occur during operation from the process/chemistries the pump is being utilized on.

	6.1.3 Allow the pump to cool before attempting maintenance.
	6.1.4 Isolate the equipment from electrical supply to avoid accidental start-up during maintenance.
	6.1.5 Verify that all safety equipment is working before restarting the pump.
	6.1.6 After any maintenance or interruption to the vacuum circuit, perform leak check to verify no leaks are present.

	6.2 Regular Checks
	6.2.1 You should check the following maintenance points at least once weekly. Check more often during high-load operations such as continuous operation =/> 7.5 Torr (10 mbar), or repeated cycles between atmospheric pressure and vacuum, or in cases whe...
	6.2.1.1 Is the pump oil between the oil-level Min/Max indicator lines?
	6.2.1.2 Check the pump oil color. Is it darker?
	6.2.1.3 Are there any abnormal noises?
	6.2.1.4 Check the motor current value.
	6.2.1.5 Look for oil leaks from the pump.


	6.3 Checking the Oil Levels
	6.3.1 The pump oil condition will degrade during operation under the following conditions:
	6.3.1.1 pumping condensable gases/vapors,
	6.3.1.2 ingestion of dust, powder or other foreign material,
	6.3.1.3 increased operation temperature of the pump.
	6.3.1.4 Other factors may contribute.

	6.3.2 If the pump is continuously operated with contaminated oil, the performance of the pump will be degraded, and the pump life may be reduced. This may result in friction and wear on the mechanical surfaces of the pump. In the worst case, the pump ...
	6.3.2.1 The pump oil should be clear and transparent.
	6.3.2.2 For best results with pump performance and longevity, oil should be changed as soon as it starts to become discolored from new condition. The oil change frequency is highly dependent on the application. Retain maintenance records and change oi...
	6.3.2.3 Please note: Oil color is not always an absolute indicator of oil condition. Oil viscosity and vapor pressure can be greatly affected even if the oil looks clean. In all cases, if the ultimate vacuum of the pump is not as required (or per spec...

	6.3.3 Pump Oil Level Check:
	6.3.3.1 The pump oil should be visible between the two Min/Max indicator lines on the oil-level indicator sight glass while the pump is in operation. Please refer to Section 4.4 and Figure 1: RVP200/ RVP300 Rotary Vane Vacuum Pump. If the oil level is...


	6.4 Replacing the Oil
	6.4.1 Due to improper storage, or during use, water or other volatile substances could get into the pump and mix with the pump oil, resulting in reduced pump performance. Refer to Section 5.2.
	6.4.2 Change the pump oil as follows:
	6.4.2.1 If possible, start the pump for 10 minutes to preheat the oil (Reduce the viscosity of the oil to make it easy to flow out), then stop it.
	6.4.2.2 Disconnect the power to the pump. Isolate the pump from the vacuum system.
	6.4.2.3 Remove oil drain plug and drain the oil (oil may drain faster if the oil fill plug is removed).
	6.4.2.4 If the oil is severely contaminated, fill with fresh oil and run the pump for 30 minutes under no load to clean the internal components of contaminated oil. Drain the oil and then repeat this operation as required, depending on the degree of o...
	6.4.2.5 After replacing with fresh oil, run the pump to warm it up and then check the ultimate pressure. If chemicals with a low boiling point (water, organic solvent, etc.) are mixed with pump oil, or sludge collects in the pump case, the ultimate pr...

	6.4.3 Under cold ambient conditions, starting the pump could be difficult. This is a result of increased viscosity of the pump oil when it is cold. You should confirm that the capacity of the motor overload protective device conforms to the motor rate...

	6.5 Abnormal Noise and Vibration Check
	6.5.1 Refer to Section 10.4.

	6.6 Checking the Inlet Screen
	6.6.1 The inlet screen may become clogged by contaminants (i.e. dust, powder, etc.) during the use of the pump. This will cause reduced pump performance. It is recommended to check and clean the screen every time the oil is changed. Replace the inlet ...

	6.7 Cleaning the Motor Fan Cover
	6.7.1 Keep the motor fan cover clean. If the air flowing through the motor is blocked, the pump will overheat.
	6.7.1.1 Stop the pump.
	6.7.1.2 Clean the motor fan cover (and cooling fins is needed) with compressed air and/or a brush and a dry cloth.
	6.7.1.3 Restart the pump.



	7 Storage
	7.1 When storing the pump, follow these steps:
	7.1.1 After the pump is stopped, open the inlet port or vent valve to vent the vacuum circuit to atmospheric pressure.
	7.1.2 Close the cooling water inlet valve
	7.1.3 Disconnect the joints of cooling water from the pump and discharge water from the pump with airflow applied to the water inlet.
	7.1.4 Disconnect the pump from the vacuum system
	7.1.5 Drain the oil and refill with clean oil.
	7.1.6 Install protective covers on vacuum inlet and exhaust port.
	7.1.7 Ambient temperature and humidity conditions for storage: -22 to 158 F (-30 to 70 C), less than 95% relative humidity (no freezing temperatures, no condensation). The pump should be kept indoors and out of direct sunlight. If the pump is stored i...
	7.1.8 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...
	7.1.9 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. Refer to Section 6.4.1 and 5.2.
	7.1.10  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.


	8 Disposal
	8.1 Disposal Instructions
	8.1.1 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...


	9 Main Replacement Parts List
	10 Troubleshooting Checklist
	10.1  Pump Will Not Start:
	10.2  Pump/Chamber Will Not Attain Ultimate Pressure (Vacuum Level)
	10.3  Pump Surface Temperature is Abnormally High:
	10.4  Increased Noise Level of Pump:
	10.5  Oil Splashing Outside of the Pump:
	10.6  Oil Leaking Outside of Pump:

	11 Warranty
	11.1  Standard Warranty
	11.1.1  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, adju...
	11.1.2  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 authorizat...

	11.2  Warranty Period:
	11.2.1  One year from shipment

	11.3  Warranty Claim:
	11.3.1  Contact HIGHVAC for a Return Material Authorization (RMA). Refer to Section 12.

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


	12 Return of Equipment Procedure
	12.1  Introduction
	12.1.1  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 u...
	12.1.2  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 entiret...

	12.2  Procedure:
	12.2.1  Use the following procedure when returning equipment to HIGHVAC:
	12.2.2  Contact HIGHVAC to obtain an RMA and HSC form.
	12.2.3  Fill out the HSC form and return to HIGHVAC prior to sending equipment to HIGHVAC.
	12.2.4  Attempt to remove all trace gases from the pump and accessories that will be sent.
	12.2.5  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.
	12.2.6  Seal all openings (i.e. inlets/outlets) on pump and accessories.
	12.2.7  Include a copy of a completed HSC form with the packaged pump and equipment.
	12.2.8  Clearly mark the package with the RMA number given by HIGHVAC.
	12.2.9  Contact HIGHVAC with any questions regarding packaging, paperwork, or anything else, prior to shipping equipment.


	13 Addendum: Hazardous Location Models
	13.1  Notes:
	13.1.1  Electrical installation of all explosion-proof RVP-2 pumps must be completed by a certified electrician in accordance with all code requirements for a hazardous location installation.

	13.2 Hazardous Location Dimensional Drawings


