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THE FOLLOWING SHALL BE USED FOR CONDUCTING AN EXPLOSION TEST
PAGE 2

- Sufficiently Dark

TEST To be able to view:

1. flames
CHANBER Must Be P 2. ignition of explosive
Part 7.306 a(1) mixture surrounding

motor assembly

Viewing

. capabilities of
flame-arresting

paths
COMBUSTIBLE
- HYDROCARBON
98 by volume per centum
GAS
—> (Nﬁﬁﬁ??;s) hosiED
Part 7.306 a(2)
. > 80% by volume of gas
must be methane
. 22% dry
volatile matter

COAL [\
DUST

Must Be Minimum of..

N

Heat constant = 11,000 moist BTU

Part 7.306 a(3
a i) >  ground to a fineness of minus 200

mesh U.S. Standard sieve series

. Electric spark . Minimum:
P USRI ignition source 1 100 mJ of Energy
IGNITION
SOURCE
. Single Spark
P T=ALE B ) Ignit%n 82urce
—p-
Must indicate Pressure
peaks from ignition and
_> Part 7.306 8(5) _> combustion of
explosive gas mixtures
within the enclosure
PRESSURE
RECORDING
SYSTEM
Simultaneously measure

| €ach end of winding

compartment

e Part 7.306 b(2)ii)

Quantity and Location of test holes
will allow for ignition and pressure
measurements on each winding
compartment end

'




Motor Assembly
General Test Procedure

Part 7.306 b(1)

GENERAL TEST PROCEDURES

Must

PAGE 3

Be equipped with
unshielded Bearings

Remove all parts that do
not contribute to operation or
explosion-proof integrity

e ——

i.e. oil seals, grease
fittings, cable clamps,

outer bearing cap

EACH MOTOR
SHALL BE
TESTED AS

FOLLOWS

Part 7.306 b(2)

Motor Assembly must be
filled with and surrounded
by natural gas (Methane)
and air mixture

Part 3.706 b(2)(i)

Concentration of
Surrounding Air

MUST BE BETWEEN
-

6.0 by volume per centum
and the motor assembly
natural gas concentration
required for specified test

CONDUIT BOX
MOTOR
ASSEMBLIES

Each External
Flame Path

J MUST BE Visible for at least two (2) of the test
. (One including coal dust)

Conduit box pressure is to be
- measured simultaneously with
other pressures during tests

Part 3.706 b(2)(iii)

Quantity and Location

= Test holes === permitted for ignition and -

pressure recording

Motor

Purging and
Recharging with

Fresh Explosive Gas ]

Purged and recharged

> Assembly —»- with fresh gas mixture
after each test

from

. gas mixture

- gas

Requirements seen in
Part 7.306 c(1) and
Part 7.306 c(4)

chamber

‘ 3

or

injection

Mixture

Part 3.706 b(2)(iv)

Test

Chamber )

Is there an
Oxygen
Monitor?

Yes

Purged and recharged with
fresh gas mixture when
oxygen level of chamber
gas < 18% by volume

Maximum number that
can be run before e
purging chamber

ChamberVolume

NumTest,, <

** Motor Volume = the Volume
occupied by Motor

40 x MotorVolume **




TEST PROCEDURES

NON-ISOLATED AND NO CONDUIT BOX MOTOR ASSEMBLIES

Motor

Assembly Test
Part 7.306

Does the Motor
have a Non-Isolated

PAGE 4

One (1) Transducer in the End of

the Winding Compartment

YES

Total Number of
Pressure Transducers

Opposite End of the Winding

One (1) Transducer in the

hel-selziz: Comein e Conduit Box? Three (3) Compartment
Pressure Transducer
Locations
One (1) Transducer in the
o Non-Isolated Conduit Box
One (1) Transducer in End of
Winding Compartment
Total Number of :
Pressure Transducers Location
Two (2) One (1) Transducer in Opposite g TR i
End of Winding Compartment Elelli
Rotor Stationary
Ignition at One End of Two (2) Tests
TEST —® Winding Compartment Rotor Rotating at
SERIES 1 Four (4) Tests Rated Speed
Motor Motor Assembly Required N . Two (2) Tests
— umber of total tests:
Assembly Test —p» Gas Concentration: 1 Eight (8) Tests
Part 7.306 c(1) 9.4£0.4% Methane by volume Rotor Stationary

Non-Isolated
Conduit Box?

See Isolated Conduit

Box Flow Chart

conduit box?

>

Ignition at Opposite End of
Winding Compartment
Four (4) Tests

Two (2) Tests

Rotor Rotating at
Rated Speed

Is there a

Two (2) Tests

Complete 8 Tests Above and Move

on to next test below
Motor
Assembly test
Part 7.306(c)(2)

Conduct Two (2) |
Additional Tests

Ignition in Conduit Box at
Furthest point from winding
compartment opening

Rotor Stationary
One (1) Test

I-P
N

Rotor Rotating at

e Two (2) Tests Rated Speed
One (1) Test
TEST Ignition at One End of
gnition at One End o :
SERIES 2 Winding Compartment ———»| Rotor Stationary
T 2) Test Two (2) Tests
Motor Motor Assembly Required Number of foal fests: wo (2) Tests

Assembly Test —p» Gas Concentration: L W |
Part 7.306 c(2) 7.0£0.3% Methane by volume our ests

Ignition at Opposite End of
Winding Compartment
Two (2) Tests

Rotor Stationary
Two (2) Tests

Continue on to Next Page — Page 5 for Test 3 of Non-Isolated Conduit Box Motors



TEST PROCEDURES

NON-ISOLATED AND NO CONDUIT BoX MOTOR ASSEMBLIES CONT.

TEST
SERIES 3

Motor
Assembly Test ——P»
Part 7.306 c(3)

9.4+0.4% Methane by volume

Motor Assembly Required
Gas Concentration:

Amount of Coal Dust:
0.05 oz of coal dust per
cubic foot of total
internal volume

Total Internal

Volume

Coat interior surface of winding

| compartment & conduit box with

Coal Dust **
**See Page 2 - Part 7.306 (a)(3)

Number of total tests:
Four (4) Tests

Internal volume of winding

compartments T internal

volume of non-isolated
conduit box

Coal dust shall be
introduced to
conduit box shall
be proportional to
it's volume

WINDING
COMPARTMENT

PAGE 5

Non-Isolated
Conduit Box?

Ignition at End of
Winding Compartment
furthest from conduit box
Two (2) Tests

See Isolated Conduit
Box Flow Chart
Page 5

Rotor Stationary
One (1) Test

Which previous
test produced higher
pressures?

Ignition in end of
connected Winding

|—>
N

Rotor Rotating at
Rated Speed
One (1) Test

Rotor Stationary

Ignition in
conduit box
Two (2) Tests

One (1) Test

Rotor Rotating at
Rated Speed

vV

One (1) Test

Location of Ignition Source
» As far away from the conduit
box opening as possible.

Rotor Stationary

One

(1) Test

Compartment
Two (2) Tests

vV

Rotor Rotating at
Rated Speed

One

(1) Test




TEST PROCEDURES

ALL ISOLATED CONDUIT BOX MOTOR ASSEMBLIES

PAGE 6

Rotor Stationary

Four (4) Tests

Ignition at One End of
Winding Compartment

Two (2) Tests

Rotor Rotating at

vV

Rated Speed

Motor Motor Assembly Required .
Assembly Test —p» Gas Concentration: —- —Nué?bﬁrt <zf8t)o_traé;(-‘-§ts. ! LU (@) T
Part 7.306 c(1) 9.4+0.4% Methane by volume 9 ;
Rotor Stationary
Ignition at Opposite End of IR0 (@) UEES
Winding Compartment Rotor Rotating at
Four (4) Tests Rated Speed
Two (2) Tests
Ignition at One End of :
Winding Compartment ———» R?&LS(;?“TZZE}/
Motor Motor Assembly Required Number of total tests: Two (2) Tests
Assembly Test Gas Concentration: —- m t
+i 0,
Part 7.306 c(2) Il OIS Ignition at Opposite End of Rotor Stationar
Winding Compartment ———»f Two (2) Testsy
Two (2) Tests

Part 7.306 (c)(4)
Additional Testing for Isolated Conduit Box

See Flowchart on Page 7

“Test Procedures Isolated
Conduit Box with Volume
greater than 150 cu. in”

YES
_>
Motor Is the conduit
Assembly Isolated box volume
Testing Conduit Box? greater than
Part 7.306 (c)(4) 150 cu. in.?
NO
_>

See Non-Isolated Conduit

See Flowchart on Page 8

“Test Procedures Isolated
Conduit Box with Volume less
than or equal to 150 cu. in”

Box Flow Chart
Page 4




TEST PROCEDURES

|ISOLATED CONDUIT BOX WITH VOLUME GREATER THAN (>) 150 CUBIC INCHES

PAGE 7

Part 7.306 (c)(4)(ii) — Isolated conduit box must also be tested separately

Ignition Source
& Recording of Pressure
for
Isolated Conduit Box

Two Ignition
> g

Volume > 150 cu. in

Part 7.306 (c)(4)(i)

Source Points

Two locations for

Location of Ignition Source 1:
Close to geometrical center of
conduit box as practical

Location of lgnition Source 2:
Furthest point away from isolating
barrier between conduit box and

winding compartment

Location of Pressure Recording 1:
Same side of conduit box as Ignition
Source 2 Location
(Furthest point from isolating barrier)

*The tests stated below

will have both pressure

recording locations for
all ten (10) tests

TEST1 y

Gas Concentration:
9.4+0.4% Methane
by Volume

v

Number of Tests:
Six (6) Tests

v
v L

Pressure
H *
Recording Location of Pressure Recording 2:
Opposite side of conduit box as
Ignition Source 2
Separate Tests
fora
Isolated Conduit Box
Volume > 150 cu. in
Part 7.306 (c)(4)(ii)
Total Number of
Tests:
Ten (10) tests** .
en (10) tests ** Follow Tests in
Specified Order
TEST2 Y TEST 3 +

Gas Concentration:
7.0£0.3% Methane
by Volume

Y

Number of Tests:
Two (2) Tests

Gas Concentration:
9.4+0.4% Methane
by Volume

v

Coat interior surface of conduit
box with Coal Dust**
**See Page 2 - Part 7.306 (a)(3)

\]

Ignition Source 1*** Ignition Source 2***
Three (3) Tests Three (3) Tests

Ignition Source 1
One (1) Test

***|gnition Source 1 and Ignition
Source 2 references sources
described above on this page

Ignition Source 2
One (1) Test

Amount of Coal Dust:
0.05 oz of coal dust per
cubic foot of total
internal volume of
conduit box

v

Number of Tests:
Two (2) Tests

\ L/

****Continue to Page 9 for more testing with Isolated
Conduit box and Winding Compartment

One (1) Test

Ignition Source 1

Ignition Source 2
One (1) Test




TEST PROCEDURES

SOLATED CONDUIT BOX WITH VOLUME LESS THAN (<) 150 CUBIC INCHES

PAGE 8

Part 7.306 (c)(4)(ii) — Isolated conduit box must also be tested separately

Separate Tests
for a
Isolated Conduit Box
Volume €150 cu. in

Part 7.306 (c)(4)(ii)

v

Total Number of

Separate Tests:
Ten (10) tests***

*** Follow Tests in
Specified Order

TEST 1 +

Gas Concentration:

9.4+0.4% Methane
by Volume

\

Number of Tests:
Six (6) Tests

Y

Ignition Source
& Recording of Pressure
for Separate Testing of
Isolated Conduit Box
Volume <150 cu. in

Part 7.306 (c)(4)(i)

TEST2 ¥

Gas Concentration:

7.0+£0.3% Methane
by Volume

v

Number of Tests:
Two (2) Tests

v

TEST 3 +

Gas Concentration:

9.4+0.4% Methane
by Volume

v

Coat interior surface of conduit

box with Coal Dust**

**See Page 2 - Part 7.306 (a)(3)

Ignition Source
& Recording of Pressure
for Separate Testing of
Isolated Conduit Box
Volume < 150 cu. in

Part 7.306 (c)(4)(i)

]

L

\]

One Ignition
Source location

\

One Ignition Onlejlocatlon for
Source location S
Recording
Location of *
lgnition Source: Location of
Close to RPrLsdl."e_
geometrical Decoraing.
. Any side of the
center of conduit conduit box
box as practical u

Location of
lgnition Source:
Close to
geometrical
center of conduit
box as practical

L

One location for
Pressure
Recording

Y

Location of
Pressure
Recording:
Any side of the
conduit box

Amount of Coal Dust:
0.05 oz of coal dust per
cubic foot of total
internal volume of
conduit box

v

Number of Tests:
Two (2) Tests

v

Ignition Source
& Recording of Pressure
for Separate Testing of
Isolated Conduit Box
Volume <150 cu. in

Part 7.306 (c)(4)(i)

**Continue to Page 9 for more testing with Isolated

Conduit box and Winding Compartment

]

v

. One location for
One Ignition Pressure
Source location Recording
Location of Location of
lgnition Source: Pressure
eCc))I;S:t‘rti(():al Recording:
g ) Any side of the
center of conduit conduit box
box as practical




TEST PROCEDURES

ADDITIONAL TESTS FOR ALL ISOLATED CONDUIT BOX MOTOR ASSEMBLIES

PAGE 9

Motor Assembly Testing

All
Isolated Conduit

Part 7.306 (c)(4)(ii)

Gas Concentration:
9.4+0.4 percent methane by
volume in motor assembly
and conduit box

Y

Number of Tests:
Six (6) Original Tests **

v

Remove isolating
barrier or one
sectionalizing terminal

** |f conduit box > 150 cu. in. — There should be a
total of four (4) Pressure Sensors recording
simultaneously for all tests on this page.
- Two (2) in winding compartment
LOCATION: One (1) on each end
- Two (2) in conduit box
LOCATION #1: Same side as conduit
box ignition point that
is furthest point from
isolating barrier
LOCATION #2: Opposite side of
conduit box as Location #1.

** |f conduit box < 150 cu. in - There should be a
total of three (3) Pressure Sensors recording
simultaneously for all tests on this page.
- Two (2) in winding compartment
LOCATION: One (1) on each end
- One (1) in conduit box
LOCATION: Any side of Conduit box

v

One End of

lgnition Location 1:

Compartment

Winding

v

Two (2)

Number of total tests:

Tests

Y

v

Rotor Stationary
One (1) Test

Rotor Rotating at
Rated Speed
One (1) Test

beccccas

Testing
Completed

L]

Ignition Location 2:
Other End of Winding
Compartment

v

Number of total tests:
Two (2) Tests

v

Rotor Stationary
One (1) Test

Y

Rotor Rotating at
Rated Speed
One (1) Test

[T —
Fommee=d

........ M.......

Y

After Completion
of All Six (6)
above tests

Y

terminal that

Is there a
sectionalizing

been removed?

has not

v

lgnition Location 3:
Ignition point that produced

highest pressure on previous
conduit box test — Part
7.306(c)(4)(ii)

\

Number of total tests:
Two (2) Tests

\]

Rotor Stationary
One (1) Test

v

Rotor Rotating at
Rated Speed
One (1) Test

[T

Are there
YES multiple NO Testing
sectionalizing Completed
terminals?
seF:::g]n(;\I/igeotr;fng:iLr:al Gas Concentration.
q . N Perform one (1) N 9.4£0.4 percent methane by
(W:thoé” replaurcljg additional test volume in motor assembly
already remove and conduit box

terminals)

Rotor State
Use the rotor state which was used for the

test that produced the highest pressure in
the six (6) above conduit box tests
Part 7.306(c)(4 (iii)

Y

Additional Test Ignition Location:
Use Ignition point that produced highest

pressure of the six (6) above conduit
box tests — Part 7.306(c)(4 (iii)




Pressure
Part 7.306(e)(6)

A warning
statement must be
placed on the
approval plate

Y

Warning Statement
shall warn that the

isolating barrier must be
maintained to ensure the
explosion-proof integrity

ACCEPTABLE PERFORMANCE

PAGE 10

Motor Assemblies that exhibits Pressure Exceeding 110 psig
Part 7.306 (d) and Part 7.306 (e)(6)

Did any
pressures exceed
110 psig?

Does the
motor assembly
have an isolated
conduit box?

pressure exceeding
110 psig occur when
removing any or all
isolating
barriers?

Two
Options

Part 7.306 (d)
Part 7.306()(6)

NO

Does not have to
be considered

Perform the static
pressure test
procedures as
stated in Part

7.307

Perform the static
pressure test
procedures as
stated in Part
7.307

MEETS
Part (e)(6) for
acceptable
performance

DOES NOT MEET
Part (e)(6) for
acceptable
performance

assembly withstand MEETS
a maximum static pressure Part (e)(6) for
of twice the highest acceptable
pressure recorded in performance
the Explosion
MEETS
No warning | N Part (e)(6) for
nessacery acceptable
performance
YES
Did the
motor
assembly withstand .
A warning

a maximum static pressure o
twice the highest pressure
recorded in the Explosion
Test with isolating
Barriers

removed?

statement must be
placed on the
approval plate

'

MEETS

Warning Statement
shall warn that the

Part (e)(6) for
acceptable
performance

isolating barrier must be
maintained to ensure the
explosion-proof integrity




Acceptable
Performances

Part 7.306(e)

ACCEPTABLE PERFORMANCE CONTINUED
PAGE 11

Rupture of
any part of motor
assembly? Panel or
divider within assembly?
Part 7.306(e)(4)

Were flames
discharged?
Part 7.306(e)(1)

Development of
Afterburning?
Part 7.306(e)(3)

chamber explosive
mixture occur?

NO

DOES NOT MEET After retightening fasteners,
Part 7.306 (e) for YES were there any clearances along
acceptable flamepaths that no longer met

performance requirement?

Part 7.306(e)(5)

YES

“Pressure
Exceeding 110 psig”
Did motor assembly meet

Acceptable Performance on
revious Page (Page 10)?
Part 7.306(e)(6)

Was there

greater than (>) 0.040
inches per linear foot?
Part 7.306(e)(7)

MEETS
Motor Assembly meets
Part 7.306 (e) for
acceptable performance
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