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Diesel/Biodiesel Blends with Nominal Biodiesel Concentrations Up To-20
Percent (B20), Kerosene, and Fuel Oil
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INTRODUCTION
1 Scope

1.1 These requirements cover electrically operated general purpose and safety valves rated 600 volts or
less and intended for the control of the fluids specified in 1.2.

1.2 Electrically operated valves are intended for use with the following:

a) Kerosene formulated in accordance with the Standard Specification for Kerosine, ANSI/ASTM
D3699, and

b) F( for Fuel QOils,

ANSI

!

el oil (heating oil) formulated in accordance with the Standard Specification
ASTM D396, and

inal biodiesel
Specification

c) Di
conc

sel fuel, which includes renewable diesel and diesel/biodiesel blends)with nom
ntrations up to 5 percent (BO — B5) formulated in accordance withthe Standard

for Diesel Fuel Oils, ANSI/ASTM D975, and
d) Diesel/biodiesel, renewable diesel/biodiesel blends, blends with nomirfal biodiesel
concentrations from 5 percent up to 20 percent (B6 — B20) formulated in accordance with the

ard Specification for Diesel Fuel Oil, Biodiesel Blends {B6 — B20), ANSI/ASTM )7467, and/or

Stang

e) Bi iodiesel Fuel

Blend

pdiesel (B100) formulated in accordance with the ‘Standard Specification for B
Stock (B100) for Middle Distillate Fuels, ANSI/ASTM D6751.

1.3 These

1.4 These
and resistan
constructed
and Associa

equirements do not cover valves for use with fluids other than as specified in 1.2.

requirements do not cover valves employing electrical parts, including coils, sv
ce elements, located in the flammable gas containing compartment of a
s such shall comply with the_réquirements in the Standard for Intrinsically Sz
ed Apparatus for Use in Class |, I, and Ill, Division 1, Hazardous (Classified) |

itch contacts
alve. Valves
fe Apparatus
Locations, UL

913.
2 Glossary
2.1

For the|purpose ofthis 'standard the following definitions apply.

2.2 DIESE
component.
(such as B2(

| /BIODIESEL BLEND - Blended fuels composed of a diesel component anf a biodiesel
The.numerical value corresponding to the biodiesel component determines the blend rating
for20 % biodiesel, 80 % diesel). T

2.3 MAXIMUM RATED OPERATING PRESSURE DIFFERENTIAL — The maximum difference between
the pressure at an inlet port and the pressure at an outlet port against which an electrically operated valve
is intended to operate.

24 MAXIMUM RATED PRESSURE - The maximum pressure to which the valve assembly may be
subjected as specified by the manufacturer.

2.5 MINIMUM RATED OPERATING PRESSURE DIFFERENTIAL — The minimum difference between
the pressure at an inlet port and the pressure at an outlet port required for operation of the valve.

2.6 SEALS, DYNAMIC — A seal that is subject to mechanical movement or other applied forces that
result in movement or flexing of the seal under normal use conditions.
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2.7 SEALS, STATIC — A seal that is not subject to mechanical movement or other applied forces other
than compression forces that are applied during installation and maintained during normal use conditions.

CONSTRUCTION
3 General

3.1 Electrically operated valves for diesel fuel, biodiesel fuel (B100), diesel/biodiesel blends with nominal
biodiesel concentrations up to 20 % (B20), kerosene, and fuel oil service shall be constructed to comply
with the following:

a) Therequirements defined in the Standard for Electrically ()ppm’rpd Valves Ul 429 and

b) Theg requirements in this Standard.

3.2 Fluid confining parts, except gaskets and seals, shall be constructed of metalli¢_ material

4 Materials]

4.1 Metalli¢ materials

411 General

4111 Am
the action of
function of th

41.1.2 Met

of lead, or m4
used, such ag

4.2 Nonme
4.21 Gene

4211
to the action
function of th

A nonmetallic.part in contact with the fuels anticipated by these requirements, shal

etallic part, in contact with the fuels anticipated-by these requirements, shall bg
the fuel if degradation of the material will result in leakage of the fuel or if it w
e device. For all fuel ratings, see the Long“Term Exposure Test, Section 6.

bllic parts in contact with the fuels ahticipated by these requirements shall not be
terials that are substantially lead.In addition, no coatings or platings containing
terne-plated steel.

tallic materials

al

bf the fuelif degradation of the material will result in leakage of the fuel, or if it W
e device.

lar ctatic cnnlec CAan

b resistant to
ill impair the

constructed
lead shall be

be resistant
ill impair the

4212 Gas

atc ar canle chall ha Aacianatad Ao Avnamad

nd
<

D.6 and 2.7

respectively.

o7 O — ottt —otaro:

aterial shall be treated as

Fay
TCto— O STaro— oo o oo orgrotCtU—as— oy rartits oTT

If the type of seal cannot be determined, then the m

and a dynamic seal.

both a static

4.2.1.3 Gaskets and seals shall comply with the requirements as outlined in Nonmetallic materials —

material level

, 4.2.2 and Nonmetallic materials — system level, 4.2.3.

4.2.1.4 Nonmetallic materials in contact with the fuels anticipated by these requirements shall not be
constructed of the following:

a) Pol

b) Eth

ysulfide rubber;

ylene propylene diene monomer (EPDM) rubber;

¢) Methyl-Methacrylate;
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d) Polyvinyl Chloride (PVC); or

e) Polyurethane as elastomer.

Nonmetallic materials — fluid compatibility — material level

4.2.2.1 Static seals

42211

Static seals shall be evaluated in accordance with the Standard for Gaskets and Seals, UL 157,

modified as indicated in 4.2.2.1.2 — 4.2.2.1.4. If a specific material complies with these requirements, the
material can be considered to be qualified for system testing.

42212

Al static seal shall be constructed of a material that is acceptable in accordance|w

of Standard for Gaskets and Seals, UL 157.

4.2.2.1.3 Static seals shall be subjected to the Volume Change and Extractiom)Test in acg
the Standard for Gaskets and Seals, UL 157, except for the following modifications:

a) The test duration shall be 1000 hours;

b) The applicable test fluids shall be as described in Supplement’SB; and

coated fabrics, alternate limits can be used with thé average volume change not ex
swelllor 5 % shrinkage, and the weight loss.shall not exceed 20 %. There shall
evid
coated fabrics.

4.2.2.1.4 Sfatic seals shall be subjected te'the Compression Set Test in accordance with
for Gaskets and Seals, UL 157, except forthe following modifications:

a) The test duration shall be 1000 hours.

b) The samples shall-be' immersed, at room temperature, in the test fluids [s
compressed for the entire test duration. No oven conditioning is required.

c) The applicable test fluids shall be as described in Supplement SB.

d) THe recovery period shall consist of removing the sample from the compressio

ith the scope

ordance with

s5e in volume)
bd 10 %. For
eeding 60 %
be no visual

ce of cracking or other degradation as a result of the exposure for any matgrial including

the Standard

be (c)] while

h device and
nple shall not

the test fluid for each sample.

same fluid as

e) For all materials, the average compressions set is calculated and shall not exceed 35 %. For
coated fabrics, alternate limits can be used with the average compression set not exceeding 70 %.

Exception: This requirement does not apply to composite gasket materials as defined in accordance with
the Standard for Gaskets and Seals, UL 157.

4.2.2.2 Dynamic seals

42221

Dynamic seals shall be evaluated in accordance with the Standard for Gaskets and Seals, UL

157 modified as indicated in 4.2.2.2.2 — 4.2.2.2.4. If a specific material complies with these requirements,
the material can be considered to be qualified for system testing.

Copyright Underwriters Laboratories Inc.



https://ulnorm.com/api/?name=UL 428B 2022.pdf

UL 428B

AUGUST 22, 2022

4.2.2.2.2 A dynamic seal shall be constructed of a material that is acceptable in accordance with the
scope of the Standard for Gaskets and Seals, UL 157.

4.2.2.2.3 Dynamic seals shall be subjected to the Volume Change and Extraction Test in accordance
with the Standard for Gaskets and Seals, UL 157, except for the following modifications:

a) The test duration shall be 1000 hours;

b) The applicable test fluids shall be as described in Supplement SB; and

c) For all materials, the average volume change for a gasket or seal material shall not exceed 40 %
swell (increase in volume) or 1 % shrinkage (decrease in volume). In addition, the weight loss shall

not e
not ex
be no
includ

42224 Dy
with the Stan

a) The
b) The
c) For

be les
the a

4.2.3 Nonn]

4.2.3.1 For
requirements

eet-10-%Forcoated-fabrics,attermatetimits cambeused-withtheaverage vo
visual evidence of cracking or other degradation as a result of the exposuire for

ng coated fabrics.

jard for Gaskets and Seals, UL 157, except for the following madifications:
test duration shall be 1000 hours;

applicable test fluids shall be as described in Supplément SB; and

s than 60 % of the as-received values. For coated fabrics, alternate limits can

etallic materials — fluid compatibility — system level

all materials, gaskets and seals that have been shown to comply with th
for static seals in the Standard for Gaskets and Seals, UL 157, or with the

ceeding 60 % swell or 5 % shrinkage, and the weight loss shall not exceed 20 A

namic seals shall be subjected to the Tensile Strength and Elongation Test in

erage tensile strength and the average_elongation not less than 30 % of the
values.

ume change
. There shall
any material

accordance

all materials, the average tensile strength and the average elongation of mateijials shall not

be used with
as-received

e applicable
equirements

under material level tests shall be subjected to the system level tests for the applicable conponent after

the Long Tern
4.3 Casting
4.3.1 Matern

43.1.1 The

n Exposure Test, Segtion 6.
impregnation.materials
ial level fluid compatibility

material shall be subjected to an infrared spectrum analysis in accordance with

the Standard

for Polymeric
4.3.2 Syste

4.3.2.1

Maternals — Short lerm Froperty Evaluations, UL 7/40A.

m level fluid compatibility

The casting impregnation material, applied as intended to a casting, shall comply with the Long

Term Exposure Test, Section 6. The casting shall not show indications of porosity leakage at any point

during or afte
4.4 Internal

441

r this test.

parts — fluid compatibility

Nonmetallic parts located internally to a fluid confining part, degradation of which would not directly

result in leakage, is not required to comply with Nonmetallic materials, 4.2. The part shall be tested in
accordance with 4.4.2.
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4.4.2 Internal nonmetallic parts shall be tested during the Long Term Exposure Test, Section 6. During
this test, the part shall not degrade to the extent that visible particles can be observed in the fluid.

PERFORMANCE

5 General

5.1 Except as otherwise indicated, representative commercial sample(s) of a valve are to be subjected to
the applicable tests described herein. The order of tests, as far as applicable, is to be as indicated in the

specific test sequence shown in 5.6. In addition, except as noted in 5.3 or 5.4, the various tests are to be
conducted at rated frequency and at the voltage indicated in Table 5.1. Additional samples of internal

parts, such

o dianhraame cante and thao lika mav ha racuirad for canarata tactc
Sraprita FEA=LEAS au T n A~ 1A~ ot Sparat! oStoT

5.2 Ifaval
and burnout
and at a test

gro;otato oy oTTCYqg T TOT™—o

e is rated at 50 hertz only, or 50/60 hertz, the input, temperature, overvoltage,
tests may be conducted, with the concurrence of those concerned, at,a frequen
voltage calculated as specified in 5.4.

Table 5.1
Test Voltages

indervoltage,
cy of 60 hertz

Voltage range®"*

Test 110 - 120 220 - 240 257 - 277 440 — 480

550 — 600

All tests

120 240 277 480

600

2 If a 60-hertz
rated voltage.

b If coils rated
and if a coil is
based on the n
range, tests sH

¢ |f a coil is dirg

ated coil has a voltage rating that does not fall within any of the indicated voltage ranges, it shall be {

or 60 hertz are supplied for various voltage ratings‘within a specified range (for example, 110, 115, o
hvailable for the maximum voltage rating of thatrange (120 volts), tests may be conducted on repres
harked voltage ratings of the coils selected for testing. If a coil is not available for the maximum voltag
all be conducted on all coils at the test pétential indicated in this table.

ct current (DC) or 50 hertz rated, the\test voltage shall be based on the rated voltage. See 5.3 and 5/

psted at its

117 volts),
bntative coils
e rating of that

4.

5.3 Ifaval
equal to the
and burnout

5.4 Withre
in accordand
voltage is to

e is rated at 50/60 hertz, and the test voltage calculated in accordance with 5.4
B0-hertz test voltagespecified in Table 5.1, the input, temperature, overvoltage,
lests are to be conducted at the higher voltage.

ference ta@ 5.2, the test voltage is to be based on increasing the current through

s less than or
indervoltage,

the valve coil

e with.the ratio of the impedance at the two frequencies for which the valve is rated. The test

be calculated from the following formula:

in which:

T2Vx Var Tuf

VT
J (Vyy 1) +0.44P,, 2

V1 is the test voltage;

Vg is

the rated voltage at 50 hertz;

V\, is the rated voltage at 60 hertz, or 1.091 Vj, if the valve has a frequency rating of 50 hertz only;

I\ is the input current measured at V), at 60 hertz; and

Py is
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5.5 All tests shall be performed using the test fluids specified for that test. No substitution of test fluids in
allowed. When the test indicates that FB25a or B100a are to be used, the test fluid shall be prepared as
described in Supplement SB.

5.6 The following test sequence outlines the order in which tests shall be performed. Tests included in
this standard, but not included in the test sequence, can be performed in any order in accordance with 5.1.
The tests in the given sequence are to be performed on samples that were subjected to the Long Term
Exposure Test, Section 6. One sample of the valve is required for each applicable test fluid, and that
sample shall then be subjected to the sequence.

a) Long Term Exposure Test, Section 6;

b) Ext[rnal Ceakage Test, Section g,

c) Opgration Test, Section 7;

d) Endurance Test, Section 9;
e) Operation Test, Section 7;
f) Extgrnal Leakage Test, Section 8; and

g) Hydrostatic Strength Test, Section 10.

5.7 Toredu
given sequer
coordinate te
next testis in

with keroseng.

5.8 Avalve
that position
sheet supplie

6 Long Ter

6.1 Genera

ce the effects of seal dry out due to removal of thetest fluid after specific tests, th
ce in 5.6, shall be started within 4 hours of removal of the previous test fluid. If
5ting, the sample may be left filled with the Mo'st recent test fluid at room tempera
tiated. If the previous test used an aerostatic or hydrostatic source, the sample

that must be mounted in a definite position in order to function as intended is td
f directions for mounting in-the correct position are given on the valve or in 3
d with the valve.

m Exposure Test

6.1.1
sample for e
concentratio
test fluid. If t

The t¢

st outlined in 6.2 — 6.4 is to be performed on one or two samples of the va
ch rating. If the product is rated for use with diesel fuel, diesel/biodiesel blends V
s upvto 20 % (B20), the test shall be performed usin

e tests in the
necessary to
ture until the
shall be filled

be tested in
n instruction

ve, with one
vith biodiesel
g the FB25a

6.2 Samples

6.2.1

sealed in accordance with 6.2.3.

6.2.2

ormed using

A sample of a complete valve is to be tested. All inlet and outlet openings of the samples shall be

If platings or coatings are used internal to the device, additional samples may be used. See 6.4.2.

6.2.3 Closures shall be provided to seal off inlet and outlet openings of all samples in accordance with
6.2.1. These closures shall be fabricated of suitable materials. The closures shall be provided with a 1/4
inch NPT opening for connection to the test apparatus. All closures shall be installed by the manufacturer
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and provided with a torque rating. There will be no other adjustment to connections for the duration of the
test.

6.2.4 Any o-rings, gaskets, or other sealing materials, shall be provided and installed by the
manufacturer. These dynamic sealing devices shall be the same as those that will be used in the final
product installation. Static seals shall be representative of the seals being used in the final product
installation. If the sealing device or material is not considered part of the component under test, but will be
provided in an end product at the time of installation, a representative seal shall be provided for the test.

6.3 Method

6.3.1 The g

shall be prep

6.3.2 A qui
the samples
the samples
samples are
chamber.

6.3.3 The ¢
temperature
for approxim
allowed to cq
drained fron
discarded. T
allowed to in
60 £2 °C.

6.3.4 Atth
removed fro
accordance
drained and

6.3.5 If the
impregnation
the plating,

amnla_ic o
S HpPTe—To—

be-exposed-to-the-applicable-test-fluid-r-accordance-with-6—4+-+—the test fluids

o—oT—TXpoSTo—

ared using the instructions in Supplement SB.

Ck connect device is connected to the 1/4 inch NPT connection at the-inlet, and
with the applicable test fluids. A source of pressure may be used to @ssist in filli
however, the pressure shall not exceed the rated pressure of the valve under t
filled to exclude all air, they are closed off and sealed. The samples are then pla

hamber temperature is increased to 60 £2 °C (140 £4/°F). When the chambe
the exposure period begins. The samples are exposed to the applicable test flu
ately 168 hours. At the end of this duration, the exposure period is halted and th
ol. The samples are subjected to a 50 psi (347:kPa) pressure for one minute. Th

the samples and observed in accordance;with 6.4.2. After this observation

crease to 60 £2 °C again. The total duration of the test shall equal 1008 hours @

end of the total exposure duration, the test fluid is left in the samples and the
the chamber. The samples.are then subjected to the test sequence as outlineg
ith 5.7. Prior to the initiation of the test sequence, the Long Term Exposure tes
Hiscarded.

device contains any parts or surfaces that are plated or coated, if the device
materials {o\eliminate porosity leakage, or if the device contains internal nonr
coating, impregnation, or internal parts are tested both during and after this e

is used to fill
hg or draining
est. Once the
ted in the test

reaches this
dat60 £2 °C
e chamber is
e fluid is then
, the fluid is

he samples are then immediately refilled«with new test fluid and the chamber t¢mperature is

f exposure at

samples are
in 5.6 and in
t fluid is to be

uses casting
netallic parts,
Kposure. See

6.4.2and 6.4.4.

6.4 Result

Y

6.4.1 There shall be no leakage during this test. If leakage is observed at any point during the test, the
test is to be stopped.

6.4.2 For platings or coatings, there shall be no softening of the plating or coating material. Compliance
is checked by observance of the drained test fluid. There shall be no evidence of visible flaking or material.
In addition, there shall be no substantial discoloration of the test fluid when observing the drained fluid.
Discoloration is an indication of chemical attack on the plating or coating internal to the device. In order to
determine that the base metal is not exposed, visual inspections shall be made. If the visual inspection
requires examination of internal surfaces, the samples shall be cut open to determine compliance. If this is
necessary, additional samples can be used to determine compliance with this requirement, such that the
remaining test sequence will not be disturbed by cutting open samples. However, both the samples to be
cut open and the samples to be used for the test sequence are required to complete the Long Term
Exposure Test.
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6.4.3 For casting impregnation materials, the sample shall not show evidence of porosity leakage during
or after the fluid exposure duration.

6.4.4 For internal nonmetallic parts, there shall be no visible evidence of this material in the drained test

fluid.

7 Operation Test

7.1

A valve shall handle kerosene or Soltrol 170 at the maximum rated operating pressure differential.

The test is to be repeated at the minimum rated operating pressure differential if the valve is so rated.

7.2 A valve
temperatures

temperatures|

7.3 The inle

pressure. Th¢ valve shall be in an open position with the fluid flowing. The valvelshall then b

the outlet shd
outlet.
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rate greater than six operations per minute may be used if requested by the manufacturer.

9.3 For valves intended to handle the fuels anticipated by these requirements at ambient or fluid
temperatures above room temperature, the fluid is to be the higher of the rated fluid and ambient

temperature.

9.4 Avalve

is to be tested with kerosene or Soltrol 170 as the test fluid.

9.5 This testis to be performed after the Long Term Exposure Test, Section 6, in accordance with 5.6.

9.6 The appropriate tests for operation and external leakage are to be conducted before and after the
endurance test in accordance with the test sequence shown in 5.6.
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10 Hydrostatic Strength Test

10.1 All parts of a valve, except a diaphragm, that are subjected to pressure during intended operation
shall be tested hydrostatically to determine that the strength of the parts is sufficient to withstand, without
rupture, a pressure equivalent to five times the maximum rated pressure of the valve.

10.2 The valve is to be tested by connecting the inlet to a hydraulic system. With the outlet of the valve
sealed and the valve in the open position, the pressure is to be raised slowly to the required test pressure
and held for a period of 1 minute. In the case of a diaphragm valve, the test pressure is to be applied on
both sides of the diaphragm slowly and without shock to avoid excessively stressing the diaphragm.

10.3 Externalleakage—ebserved—during—this—testis—aceeptable—provided—the—testpregsure can be
maintained fpr the entire test duration, and if, following the hydrostatic test, the valve complies with the
requirements for external leakage specified in Section 8.

MARKING
11 Details

11.1  The fdllowing information shall be permanently marked on eachalve.

a) Va|ves shall be marked to indicate the fuel rating for which they are intended. The marking shall
be "Diesel Fuel" or "B5" for valves rated for diesel fuel* only, shall be "B20" for valves rated for
diese] fuel and diesel fuel/biodiesel blends with mominal biodiesel concentrations| up to 20 %
biodigsel (BO — B20), shall be "B100" for valves rated for biodiesel fuel, “Kerosene” for valves rated
for kgrosene, or “Fuel Oil” for valves rated for<«use with fuel oil. This marking shall be prominently
displgyed to identify the valve.
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SUPPLEMENT SA - MARINE USE ELECTRICALLY OPERATED SHUT-OFF VALVES FOR DIESEL
FUEL, BIODIESEL FUEL, DIESEL/BIODIESEL BLENDS WITH NOMINAL BODIESEL
CONCENTRATIONS UP TO 20 % (B20), KEROSENE, AND FUEL OIL

SA1 Scope

SA1.1  The requirements in this supplement cover electrically operated shut-off valves rated 50 volts or
less intended to be used on boats with the fuels anticipated by these requirements.

SA1.2 The products covered by the requirements in this supplement are intended for installation in
accordance with the manufacturer's instructions and the applicable requirements of the Fire Protection
Standard for Pleasure and Commercial Motor Craft, NFPA 302; the applicable requirements of the

American Bgatamd-Yacht-Councit(tABY-C);,ardtheappticabte Tequirementsof the—UnitedStates Coast
Guard (USC[).
SA1.3 A product intended for marine use shall comply with the requirements in Séction)s 3 — 10, as

applicable, except as modified or superseded by the requirements in this supplement.

SA2 Installation and Operating Instructions

SA2.1 The|manufacturer shall provide complete installation and operating instructions with each valve.

The instructi
on proper W
installation a

SA2.2 The
shall include

electric valve will not function as a shut-off valve with"the by-pass open." In addition, th

shall provide
intended to b

pbns shall include recommendations relative to the use ¢f thread compound, reco
ire size and fusing, mounting instructions and any)other data necessary f¢
nd operation of the valve.

operating instruction shall specifically coverthe operation of any manual by-p3

mmendations
r the proper

ss valve and

the statement "Caution — Risk of Fire,"Cand the following or equivalent st

the following operating data for gasoline, diesel oil, or other liquids for whic
e used:

ement, "The

eTmanufactu rer

the valve is

a) The maximum operating pressure.
b) The flow capacity in gallons per minute or hour, as related to the pressure differential or pressure
differgntial or pressure drop between the inlet and outlet, for specific liquids.
SA3 General
SA3.1  Avdlve intended\to be used in the fuel feed system to propulsion engines shall be equipped with a
manual emefgency byspass.
SA3.2 A vdlveused in the fuel feed lines to non-vital equipment, such as heater, auxiliary generator, and
the like, shallnotincorporate-a-manualby-pass-

SA3.3 A diaphragm type valve shall be constructed so that a damaged diaphragm will not cause external

leakage.

SA3.4 A valve shall be provided with means for mounting independent of the fuel line.

SA3.5 A valve shall be constructed so that it will unseat before the pressure on the valve outlet exceeds
1000 psi (6895 kPa) in order to prevent pressure from building up in trapped sections of the fuel line due to
heat. See the Fire Test, Section SA11.

SA3.6 A valve shall be capable of operating in any orientation without leakage or malfunction.
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SA4 Materials
SA4.1  All materials shall comply with the requirements in Materials, Section 4.

SA4.2 A metallic part shall be formed from AISI 300 or 400 Series stainless steel or other material having
at least equivalent resistance to the corrosive effects of salt spray as determined by the Standard Practice
for Operating Salt Spray (Fog) Apparatus, ASTM B117.

SA5 Electrical Connections

SA5.1 An electrical connection for low-voltage DC circuits operating at less than 32 volts shall be made
by means of a two prong plug, two insulated terminals, or by means of a pigtail for use with an external
junction box ¢r block.

SA5.2 Expgsed uninsulated terminals shall not be used.

SA5.3 A pigtail lead, if used for field wiring, shall be at least 16 AWG (1.3 mm?)-sttanded copper wire and
no less than 8§ inches (203 mm) in length.

SA5.4 An aftuating coil shall be constructed for a two wire system without-an electrical ground.
SA6 Generpl

SA6.1 The same sample is to be used for the Vibration Testythe Shock Test, and the Ignitipn Protection
Test, Section$ SA7 — SA9, respectively.

SA6.2 The pame sample used for the Long Term_EXxposure Test, Section 6, is to be used for the Fire
Test, Section|SA10.

SA7 Vibratjon Test

SA7.1 A vajve shall function as intended without increasing the risk of fire or explosion following the
vibration condlitioning specified in SA72 — SA7.4. There shall not be evidence of leakage, ar|d there shall
not be fluid flpw due to vibration.

SA7.2 The |valve specified) in SA6.1, with tubing sections connected in accordange with the
manufacturers instructionsyis to be rigidly mounted directly to the surface of a vibration table|in its normal
operating pogition. Thelvalve is to be subjected to a pressure of 10 psi (69 kPa) on the valve inlet when the
valve is closed during the conditioning.

SA7.3 The assembly specified in SA7.2 is to be subjected to variable frequency vibration glong each of
three rectilinearorientatiomaxes-thorizontat; taterat,and-verticat) for4-hoursimeachptarme {12 hours total)
at a peak-to-peak amplitude of 0.060 £0.001 inches (1.5 £0.025 mm). The frequency of vibration is to
continuously varied, at a uniform rate, from 10 to 60 to 10 Hz every 4 minutes.

SA7.4 During the first hour of conditioning in each separate plane, the valve is to be energized. The
valve is to be unenergized during the last three hours of conditioning; except for the last ten minutes in
which the valve is to be randomly cycled on and off to check for leakage.

SA8 Shock Test

SA8.1 The same valve used for the Vibration Test, Section SA7, shall function as intended without
increasing the risk of fire or explosion following the conditioning specified in SA8.2 — SA8.4. There shall
not be evidence of leakage and no fluid flow due to shock.
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