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L INTRODUCTION

1.1 Robot Pompen B.V, requested Factory Mutual Research Corporation (FMRC)
Approvil of their Type MSP Submersible Wastewater Pump Molors as explosionproof for
use in hazardous (classified) locations Class I, Division 1, Groups C and D.

_ L.Z The submersible wastewater pump motors as described in this Approval report
will appear in the FMRC Approval Guide as follows.

XP/1/1/CD.
Submersible Wastewater Pump Motars. Type MSP a-be.

a = Frame size 135, 170, 200, 240, 270 or 300.

b = Revolution code B, D or F for 135, 170 and 200 frame sizes; J, L, N or P for
240, 270 and 300 frame sizes.

¢ = Motorsize C, D or E for 135 frame size; E, G, T1, 1, L. or O for 170 frame size;

U or Z for 200 frame size; D, F, R or Z for 240 frame size: E, G or [ for 270
frame size; G or L for 300 frame size.
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1.3 Approval of the Type MSP Submersible Wastewater Pump Motors is based on
the applicable requirements of the following standards.

TITLE AUTHOR-NUMBER DATE

Electrical Equipment for Use in FM-3600 1989
Hazardous (Classified) Locations
General Requirements.,

Explosionproof Electrical Equipment FM-3615 1989
General Requirements.

Submersible Waste Water Pumps FM-3615.30 Proposed
Electrical and Electronic Test, FM-3810 1989
Measuring, and Process Control

Equipment

‘These standards are based in large part on standards recognized by the American Nalional
Standards Institute.

1.4 As described by this report, the desi%n and construction of the Type MSP
Submersible Wastewater Pump Motors provide for the required degree of protection
against electrical shock, fire, and injury reguired for hazardous (classified) locations,
Installation shall be in accordance with the manufacturer’s instructions and applicable code
requirements.

I1 DESCRIPTION

2.1 General Applicalion - The Type MSP Pump Motors are for use with submersible
pump configurations having various impellers and mechanical installation designs
compatible with the pump motors and its ratings,

2.2 General Construction and Assembly - The MSP motor enclosures are fabricated
from cast iron material. The MSP 135 Series motor enclosures are also available in stainless
steel, an option not identified by model designation, The motor enclosures consist of
essentially two compartments, a cable compartment housing and a rotor/stator
compartment housing. The cable compartment housing bolts to the rotor/stator
compariment housing. Bartec line bushings are threaded in the wall separating the cable
and rotor/stator compartments. O-rings are provided between the bolted housing sections
t0 prevent entrance of water.

2.2.1 Cable Compartment - Cable seal grommet assemblies for the power and
control cables are connected to the cable compartment housing. The power cable contains
the three phase conductors and a protective grounding conductor. The control cable
contains conductors that are connected to the thermal switch leads and to the leakage
detection probe leads.
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2.2.2 The Rotor/Stator Compartment - This compartment contains the thermal

sensors which limit the temperature of the motors in the event of abnormal operation and a
leakage sensor to detect entrance of water. The thermal sensors, rated at 140 °C (284 °F
for the MSP 135 Series motors and 125°C (257 °F) for the MSP 170, 200, 240, 270 and 30

Series motors, are embedded within each of the three phases of the motor windings,

2.3 Supply Input Ratings - The motors are rated for operation from either 220, 380
or 660 volts, SOHz, 3 phase, or 220, 460 or 575 volts, 60Hz, 3 phase. Depending on frame
size, number of poles and supply frequency, input power rating ranges from 2.5 (o 68.7
KVA,

2.4 Environmental - The same motor designs, as part of a complete pump assembly,
may be installed entirely or partially submerged in a wet pit or non-submerged in a dry pit.
The motors are designed 1o be submerged to depths of 60 feet (18.3 matcrs? in inert liquids
which will not affect the integrity of the explosionproof enclosure. ln the event of moisture
leakage occurring into the mator assembly the pump motors are provided with a leakage
sensor that is located in the rotor/stator compartment. The maximum rated ambient
operating temperature of the motor is 40°C (104°F), therefore liquids being pumped are
limited to this maximum temperature. No external coolant means is required to limit the
external temperature of the motors,

2.5 Additional Information - Refer to the attached Sales Literature for further
specifications, description and pictures of the subject motors.

I MARKING

The Type MSP Submersible Wastewater Pump Motors are provided with a stainless steel
dataplate that is permanently attached. The dataplate markings are reproduced from
drawing number 713-176, which is included as an attachment to this report.

IV EXAMINATION AND TESTS

4.1 General - Submersible Wastewater Pump Motors, Models MSP 135-BL,
170-DO, 200-DU, 200-DZ, 240-LF, 270-LI and 300-LL, representative of production, were
used for examination and testing. The examination included a review of the pump motors’
construction, design, critical components, flamepath dimensions and materials, as they
compared t0 the manufacturers drawings. manuals and FMRC Approval requirements.  All
data is on file at FMRC along with other documents and correspondence applicable to this
program.,

4.2 EXPLOSIONPROOF TESTS - The following tests verify the suitability of the
Type MSP Submersible Wastewater Pump Motors as explosionproof for Class 1, Division 1,
Groups C and D hazardous (classified) locations.
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4.2.1 Explosionproof Test Preparation - A product examination was conducled
at the manufacturer's facilities in Alphen a/d Rijn, Netherlands on the MSP 135-BL,
200-DU and 300-LL pump motors which are representative of the various frame size
motors. Flamepaths which did not comply with the requirements of FMRC Class Standard
3615 were machined by the manufacturer to praduce flamepath gaps of 150% of the
maximum design specifications. All o-rings and bearing grease were removed for the
impact, ignition and hydrostatic portion of the testing.

The presence of FMRC Approved Bartec line bushings in the interior wall of the enclosures
resulted in the pump motor enclosures to be evaluated as two separate compartments. No
additional testing was required on the line hushi_n% as theEwere satisfactorily examined and
tested as described in FMRC Approval Report 105A5.AE. The cross-sectional area of the
line bushing conductors is at least equivalent to that of the cable conductors.

During ignition testing of the cable compartments, one pressure transducer located in the
wall of the cover was used to measure the internal ignition pressure. Two pressure
transducers, one located at one end of the motor (rotor/stator) compartment and the other
located at the other end of the motor compartment, were used to measure the internal
ignition pressure during ignition testing of the motor compartment.

4.2.2 Impact Tests - The sample pump motors were subjected to an impact from
a 1 inch (25 mm) spherical tip weight ata 2.7 ] uuR: magnitude. The impact was obtained b
dropping a 4 Ib (1.8 kg) weight from a height of 6 inches (150 mm) onto all eritical sides o
the samples. Results were satisfactory in that no damage occurred to the test samples that
would impair the explosionproof characteristics of the enclosures.

4.2.3 Ignition Tests MSP 135-BE: Cable Compartment - A set of ten tests was
performed on the cable compartment portion of the MSP 135-BE Pump Motor. “The test
as used was ethylene, representative of Group C, ranging in concentrations from 4.4% Lo
9% by volume, in air, Ignition was initiated by a spark plug located in the wall of the
cover. Ignition internal to the cable compartment did not result in propagation to an
identical external atmosphere surrounding the pump motor during any of these tests, nor
was any visible permanent deformation of the cncﬂ:sura observed, )l:'hc highest ignition
pressure recorded was 43,0 psi (296 kPa) at a gas concentration of 8.6%.

4.2.4 its MS -BE: Motor Compartment (motor al rest) - Two
sets of ten tests were performed on the motor compartment portion of the MSP 135-BE
Pump Motor, The test gas used was ethylene, representative of Group C, ranging in
concentrations from 4.4% to 9.9% by volume, in air. Fn the first set, gas-in was directed mnto
the bottom of the motor compartment and gas-out was from the top of the motor
compartment. During the second set, gas-in was directed into the top of the motor
compartment and gas-out was from the bottom of the motor compartment. During both
sets, ignition was initiated by a sﬁark plug located at the gas-out end of the motor
compartment. Ignition internal to the motor compartment did not result in propagation to
an identical external atmosphere surrounding the pump motor during any of these tests, nor
was any visible permanent deformation of the enclosure observed. Tijle highest ignition
pressure recorded occurred during the first test arrangement which was 73.2 psi (505 kPa) at

a gas concentration of 6.8%.
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