
8.3.3 Mechanical Running Test

8.3.3.1 The requirements of 8.3.3.1.1 through 8.3.3.1.4 shall be met before the mechanical running test is 

performed.

8.3.3.1.1 All oil pressures, viscosities and temperatures shall be within the range of operating values 

recommended in the vendor’s operating instructions for the speci昀椀c unit being tested.

8.3.3.1.2 Bearings intended to be lubricated by an oil mist systems shall be pre-lubricated.

8.3.3.1.3 All joints and connections shall be checked for tightness, and any leaks shall be corrected.

8.3.3.1.4 All warning, protective, and control devices used during the test shall be checked and adjusted as 

required.

8.3.3.2 The contract shaft seals and bearings shall be used in the machine for the mechanical running test.

8.3.3.3 Shop coupling may be used when testing with shop motors.

8.3.3.4 All purchased vibration probes, transducers, and accelerometers shall be in use during the test. If 

vibration probes are not furnished by the equipment vendor or if the purchased probes are not compatible with 

shop readout facilities, then shop probes and readouts that meet the accuracy requirements of API Standard 670 

shall be used.

8.3.3.4.1 Shop test facilities shall include instrumentation with the capability of continuously monitoring and 

plotting revolutions per minute, and vibration spectra.

8.3.3.4.2 The vibration characteristics determined by the use of the instrumentation speci昀椀ed in 8.3.3.4 shall 
serve as the basis for acceptance or rejection of the machine.

8.3.3.4.3 
Vibration data shall

 be recorded in horizontal and vertical directions, at radial planes transverse to each 

bearing centerline and also in the axial direction as shown in Figure 5.

8.3.3.5 All instrumentation used for the tests shall have valid calibration at the time of the test.

8.3.3.6 The mechanical running test of the equipment shall be conducted as speci昀椀ed in 8.3.3.6.1 through 
8.3.3.6.4.

8.3.3.6.1 The mechanical running test shall verify that the operating speed range is free of critical speeds.

8.3.3.6.2 A mechanical run test may be performed either before or following the performance test.

8.3.3.6.3 The mechanical run test shall be one hour or until bearing temperatures have stabilized; that is, when 

temperature rise relative to ambient temperature is not more than 2 °F (1 °C) over a 10 minute period. Correct 

operation of the control system shall be demonstrated, when applicable.

a)  If speci昀椀ed, the LRC/VP shall be mechanically run for four hours. This test shall be performed at the rated 
昀氀ow.

b) Mechanical run test shall be conducted with ring liquid present.

NOTE The mechanical run test is typically done at either the normal point or rated point for the equipment, as agreed by 

the vendor and purchaser.

8.3.3.6.4 In the case of adjustable speed units, the test program shall be agreed upon by the purchaser and the 

vendor, and it shall include a period of operation at maximum continuous speed.
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8.3.3.7 The requirements of 8.3.3.7.1 to 8.3.3.7.3 shall be met during the mechanical running test.

8.3.3.7.1 The measured un昀椀ltered vibration shall not exceed the limits of 6.8.2.1 and shall be recorded 
throughout the operating speed range.

NOTE Typically, the instrumentation is veri昀椀ed for proper operation before and after the mechanical running test.

8.3.3.7.2 While the equipment is operating at maximum continuous speed, and at any other speeds or load, or 

both, that may have been speci昀椀ed in the test agenda, vibration data shall be acquired to determine amplitudes 
at frequencies other than synchronous.

8.3.3.7.2.1 As a minimum, this data shall cover a frequency range from 10 Hz to 1000 Hz. Equipment operating 

at shaft speeds from 750 rpm down to 300 rpm should be monitored in a frequency range from 5 Hz to 250 Hz.

8.3.3.7.2.2 If the amplitude of any discrete, nonsynchronous vibration exceeds 20 percent of the allowable 

vibration as de昀椀ned in 6.8.2.1 the purchaser and the vendor shall agree on requirements for further investigation 
which may include additional testing and on the equipment’s acceptability.

8.3.3.7.3  If speci昀椀ed, all real-time vibration data as agreed by the purchaser and vendor shall be recorded and 
a copy provided to the purchaser.

8.3.3.8 If replacement or modi昀椀cation of bearings or seals or dismantling of the case to replace or modify 
other parts or assembly is required to correct mechanical or performance de昀椀ciencies, the initial test will not be 
acceptable, and the 昀椀nal shop tests shall be run after these de昀椀ciencies are corrected.

8.3.3.9 When spare rotors are ordered, each spare rotor shall be manufactured and balanced, in accordance 

with the requirements of this standard.

8.3.3.10  If speci昀椀ed, spare rotors shall be given a mechanical run test or performance test, or both.

8.3.3.11 The purchaser shall advise additional testing requirements for spare parts.

8.3.4 Gas Leak Test

8.3.4.1 Each completely assembled LRC/VP casing shall be tested as speci昀椀ed in 8.3.4.2.

8.3.4.2 The casing (with the end seals installed) shall be pressurized to the rated discharge pressure, or in the 

case of vacuum pumps to 1 bar (15 psi), held at this pressure for a minimum of 30 minutes, and subjected to a 

soap-bubble test or another approved test to check for gas leaks.

8.3.5 Performance Test

8.3.5.1 LRC/VP shall be tested in accordance with HEI Performance Standards for Liquid Ring Vacuum Pumps. 
PNEUROP 6612 may be used for a testing standard if agreed.

8.3.5.2  The LRC/VP shall be performance tested together with its ring liquid system. The extent of the test, and 

the applicable test methods, shall be agreed.

8.3.5.3 The machine shall be tested on air and water.

8.3.5.4 For vacuum pumps, test data shall be recorded at one speed at 昀椀ve suction pressures varying from 
atmospheric pressures to maximum vacuum.

8.3.5.4.1 For compressors, test data shall be recorded at one speed from minimum discharge pressure to 

maximum discharge pressure.

8.3.5.4.2 The points are subject to negotiation between purchaser and vendor.
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8.3.5.5 The dry air and water performance shall be within the tolerances given in Table 11.

Table 11—Performance Tolerances

Variable Tolerance (%)

Rated inlet volume 昀氀ow –0

Rated power +4

Ring liquid 昀氀ow rate ±10

8.3.5.6 Performance at the certi昀椀ed point shall be calculated from test data in accordance with the vendor’s 
standard procedures, or as otherwise speci昀椀ed. Where the test is to be performed under di昀昀erent conditions or 
with di昀昀erent 昀氀uids from those speci昀椀ed, the method of converting the test results to the speci昀椀ed conditions shall 
also be agreed upon (see Annex F).

8.3.5.7 If it is necessary to dismantle an LRC/VP for a correction, such as improvement of e昀케ciency, the initial 
test will not be acceptable, and the 昀椀nal hydrostatic test, gas leak test, and performance test shall be repeated 
after the correction is made.

8.3.5.8 The performance test shall be conducted using only one contract rotor.

8.3.5.9 The vendor shall maintain a complete, detailed log of all 昀椀nal tests and shall prepare the required 
number of copies, including test curves and data, certi昀椀ed for correctness. All preliminary tests and mechanical 
checks shall be completed by the vendor before the purchaser’s witnessed performance test.

8.3.5.10 The requirements of 8.3.5.10.1 through 8.3.5.10.5 shall be met before the performance test is performed.

8.3.5.10.1 The contract shaft seals and bearings shall be used in the machine for the performance test.

a) The vendor may propose substitute seals for reasons such as incompatibility of the job seals with the test 

昀氀uid.

b) Use of substitute seals requires purchaser approval.

c) The acceptable level of leakage during testing shall be agreed upon by the purchaser and the vendor.

8.3.5.10.2 All lubricating-oil and liquid-sealant pressures, viscosities, and temperatures shall be within the range 

of operating values recommended in the vendor’s operating instructions for the speci昀椀ed unit being tested.

8.3.5.10.3 Bearings used in oil mist lubrication systems shall be pre-lubricated.

8.3.5.10.4 All joints and connections shall be checked for tightness, and any leaks shall be corrected.

8.3.5.10.5 All warning, protective, and control devices used during the test shall be checked, and adjustments 

shall be made as required.

8.3.6 Optional Tests

If speci昀椀ed, the shop tests described in 8.3.6.1 through 8.3.6.7 shall be performed. Test details shall be agreed 
upon by the purchaser and the vendor.

8.3.6.1 Complete Unit Test

Such components as LRC/VP, couplings, gears, drivers, and auxiliaries that make up a complete unit shall be 

tested together during the mechanical running test. If agreed by the Purchaser, the complete unit test may be 

performed in place of separate tests of individual components.
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8.3.6.2 Gear Test

If an external gearbox is provided in the drive train, it shall be tested with the machine unit during the mechanical 

running test.

8.3.6.3 Helium Test

8.3.6.3.1 Pressure containing parts, such as casings, shall be tested for gas leakage with helium at the maximum 

allowable working pressure.

8.3.6.3.2 If the test is conducted with the casing submerged in water, the water shall be at a higher temperature 

than the nil ductility transition temperature for the material of which the part is made.

8.3.6.3.3 The maximum allowable working pressure shall be maintained for a minimum of 30 minutes, with no 

bubbles permitted.

8.3.6.3.4 As an alternative, a non-submerged soap-bubble test or other approved method to check for gas 

leakage may be performed if approved by the purchaser.

NOTE A helium test can be appropriate when the molar mass of the gas to be handled is less than 12 or if the gas 

contains more than 0.1 mole percent hydrogen sul昀椀de.

8.3.6.4 Sound-level Test

The sound-level test shall be performed in accordance with ISO 3744 or another agreed standard.

NOTE This test usually does not re昀氀ect 昀椀eld sound levels due to shop test environment.

8.3.6.5 Ring Stability Test

For adjustable speed machines a test agreed to between the purchaser and the vendor shall be conducted to 

establish the operating limits of liquid ring stability.

8.3.6.6	 Auxiliary	Equipment	Test

Auxiliary equipment such as oil systems, gears and control systems shall be tested in the vendor’s shop. Details 

of the auxiliary equipment tests shall be developed jointly by the purchaser and the vendor.

8.3.6.7 Spare Parts Test

Spare parts such as couplings, gears, diaphragms, bearings, and seals shall be tested.

8.4 Preparation for Shipment

8.4.1  Equipment shall be suitably prepared for the type of shipment speci昀椀ed.

8.4.1.1 Blocked rotors shall be identi昀椀ed by means of corrosion-resistant tags attached with stainless steel wire.

8.4.1.2 The preparation shall make the equipment capable of withstanding six months of outdoor storage from 

the time of shipment, with no disassembly required before operation, except for inspection of bearings and seals.

8.4.1.3 If storage for a longer period is contemplated, the purchaser will consult with the vendor regarding the 

recommended procedures to be followed.

8.4.2 The equipment shall be prepared for shipment after all testing and inspection have been completed and 

the equipment has been released by the purchaser.
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8.4.3 Except for machined surfaces, all exterior surfaces that may corrode during shipment, storage, or in 

service, shall be given at least one coat of the manufacturer’s standard paint. The paint shall not contain lead or 

chromates.

NOTE Austenitic stainless steels are typically not painted.

8.4.4 Exposed shafts and shaft couplings shall be wrapped with waterproof, moldable waxed cloth, or vapor-

phase-inhibitor paper. The seams shall be sealed with oil-proof adhesive tape.

8.4.5 Bearing assemblies shall be fully protected from the entry of moisture and dirt.

8.4.5.1 If vapor-phase-inhibitor crystals in bags are installed in large cavities to absorb moisture, the bags shall 

be attached in an accessible area for ease of removal.

8.4.5.2 Where applicable, bags shall be installed in wire cages attached to 昀氀anged covers, and bag locations 
shall be indicated by corrosion-resistant tags attached with stainless steel wire.

8.4.6 The interior of the equipment shall be clean; free from scale, welding spatter, and foreign objects; and 

sprayed or 昀氀ushed with a suitable rust preventative that is water soluble or can be removed with solvent. The rust 
preventative shall be applied through all openings while the machine is slow-rolled.

8.4.7 Flanged openings shall be provided with metal closures at least 5 mm (3/
16

 in.) thick, with elastomer 

gaskets, and at least four full-diameter bolts. For studded openings, all nuts needed for the intended service shall 

be used to secure closures.

8.4.8 Threaded openings shall be provided with steel caps or round-head steel plugs. In no case shall nonmetallic 

(such as plastic) caps or plugs be used.

NOTE These are shipping plugs; permanent plugs are covered in 6.3.14.

8.4.9 Openings that have been beveled for welding shall be provided with closures designed to prevent entrance 

of foreign materials and damage to the bevel.

8.4.10 If a spare rotor is purchased, it shall be prepared for unheated indoor storage for a period of at least three 

years.

8.4.10.1 The rotor shall be treated with a rust preventative and shall be housed in a vapor-barrier envelope with 

a slow-release volatile-corrosion inhibitor.

8.4.10.2  The rotor shall be crated for domestic or export shipment, as speci昀椀ed.

8.4.10.3 A purchaser approved resilient material 3.0 mm (1/
8
 in.) thick [not tetra昀氀uoroethylene (TFE) or 

polytetra昀氀uoroethylene (PTFE)] shall be used between the rotor and the cradle at the support areas.

8.4.10.4 The rotor shall not be supported at journals.

8.4.11 Internal steel areas of bearing housings and carbon steel oil systems’ auxiliary equipment such as 

reservoirs, vessels, and piping shall be coated with suitable oil-soluble rust preventive.

8.4.12 Lifting points and lifting lugs shall be clearly identi昀椀ed on the equipment or equipment package.

8.4.12.1 The recommended lifting arrangement shall be as described in the installation manual.

8.4.12.2 The recommended lifting arrangement shall be identi昀椀ed on boxed equipment.
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8.4.13 The equipment shall be identi昀椀ed with item and serial numbers. Material shipped separately shall be 
identi昀椀ed with securely a昀케xed, corrosion-resistant metal tags indicating the item and serial number of the 
equipment for which it is intended.

8.4.14 The vendor shall provide the purchaser with the instructions necessary to preserve the integrity of the 

storage preparation after the equipment arrives at the job site and before startup, as described API RP 686, 

Chapter 3, “Recommended Practices for Machinery Installation and Installation Design”.

8.4.15 Auxiliary piping connections furnished on the purchased equipment shall be impression stamped or 

permanently tagged to agree with the vendor’s connection table or general arrangement drawing. Service and 

connection designations shall be indicated.

8.4.16 The 昀椀t-up and assembly of machine-mounted piping, intercoolers etc. shall be completed in the vendor’s 
shop prior to shipment.

8.4.17 Wood used in export shipping shall comply with the requirements of ISPM Publication No.15 [2].

8.4.18 Composition wood product such as Particleboard, Medium Density Fiberboard (MDF), and Oriented 

Strand Board (OSB) shall not be used.

8.4.19 Package Markings and Shipping Documentation

8.4.19.1  All markings shall be in English and other speci昀椀ed language.

8.4.19.2 Package markings shall be stenciled on two opposite sides of the shipping unit. A shipping unit may be 

a box, carton, bundle, crate, drum, loose self-supported piece of equipment etc.

8.4.19.3 Lettering shall be between 76 mm to 125 mm (3 in. to 5 in.) high in weatherproof black ink to ensure 

visibility.

8.4.19.4 Shipping packages that cannot be stenciled directly shall have attached corrosion resistant metal tags 

with raised markings.

8.4.19.5 Shipping packages shall be marked with industry standard cautionary symbols indicating center of 

gravity, sling or lifting points, top heavy packages, fragile and liquid contents, moisture sensitive contents etc. per 

ASTM D5445-05, Standard Practice for Pictorial Markings for Handling of Goods.

8.4.19.6 Package markings shall include:

a) purchaser’s purchase order number and tag number

b) shipping unit piece number

c) gross weight

d) dimensions

e) purchaser’s project name

8.4.19.7 Packaged equipment shall be shipped with duplicate packing lists—one inside and the other on the 

outside of the shipping container. Also, a paper copy of package markings shall be inside each container.

8.4.19.8 One copy of the manufacturer’s installation instructions shall be packed and shipped with the equipment.

8.4.19.9 Equipment or materials that contain or are coated with chemical substances shall be prominently tagged 

at openings to indicate the nature of contents and precautions for shipping, storage, and handling.
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NOTE Some examples include oils, corrosion inhibitors, antifreeze solutions, desiccants, hydrocarbon substances, and 

unused paint.

8.4.19.9.1 Substances that are supplied with the shipment shall have a Safety Data Sheet (SDS).

8.4.19.9.2 If a substance is exempt from regulation, a statement to that e昀昀ect shall be included.

8.4.19.9.3 At least two weeks before shipment, SDSs shall be forwarded to the receiving facility, to allow planning 

for handling of any regulated substances.

8.4.19.9.4 SDSs in protective envelopes shall be a昀케xed to the outside of the shipping package.

9 Vendor’s Data

9.1 The purchaser may specify the content of proposals, meeting frequency and vendor data content/format 

identi昀椀ed in Annex B. Annex B provides a general outline of information that potentially may be requested by the 
purchaser.

9.2  If speci昀椀ed, the information speci昀椀ed in Annex B shall be provided.[●]
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Annex	A 

(informative) 

 

Data Sheets
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