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FOREWORD

This Standard establishes requirements for manufactured Safety Vacuum Release System (SVRS) devices, for
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Sonje States require and others dre considering emergency pump cut-off switches located in view of the pool or spa. At
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ptiom i Tesiderntiatad commrerciat swinmmming poot; spa; ot tub;and/ orwading pootsuctiom systens: s imtemded
re as a guide for producers, distributors, architects, code officials, contractors, installers, and end users; to promote
standing regarding materials, manufacture, installation and performance, and to provide a means for idéntifying
s complying with this Standard.
U.S. Consumer Product Safety Commission (CPSC) is aware of 138 cases of swimming pool and spalsuction outlpt
ments, including 35 confirmed deaths, between January 1985 and 2001. CPSC reports that some of the deaths wefe
ult of drowning after the body, or a limb, was held against the suction outlet by the suction of the circulation pump.
35 deaths, CPSC reports that 15 deaths were due to hair entrapment, 15 due to body entrapment, and five deatls
entrapment of an unknown type.
ke incidents typically involved older children (8 yr to 16 yr of age) with an average age-of about 10 yr. In some cases,
pared that the child was playing with the open suction outlet, inserted a hand or footiiit6 the pipe, and then becanje
d by the resulting suction. There are potentially many different circumstances of.design and maintenance that cgn
ce the conditions for this hazard. Body entrapment cases can occur in either poolsor spas. Experience suggests thht
en suction outlet, or any flat grating that a body or limb can cover completely, coupled with a plumbing layout that
sufficient buildup of suction if the suction outlet is blocked, can prodice the conditions that result in body
ment.
products covered under this Standard may generally be divided into three types of products.
Vonelectric SVRS Devices. Available data suggests that a (SVRS) Nonelectric Device may effectively eliminate body
ments. A child playing in the immediate vicinity of an SVRS Nonelectric Device-protected suction outlet will causge
Vice to activate upon sealing off the suction outlet fitting. The'device is intended to eliminate the high vacuum forces
protected suction outlet, by venting air into the suctionsystem and breaking the circulating pump suction, therelyy
hg body entrapment.
Flectrical Intervention SVRS Devices. An SVRS electrical device typically includes a monitor or switch that responds
dden rise in pump suction vacuum by turning off the pump, and/or opening an electrically operated atmospherijic
alve.
ent Tube SVRS Devices. A vent tube is connected to the main suction outlet line between the suction outlet and tle
and would be open to atmosphere. Thelaws of physics require the vent tube to fill with water to a level equal to that
pool at a static condition. Should the suction outlet become clogged or obstructed, the pump would then draw the
from the vent until air is introdueed into the system and the suction is thereby broken.

esent time these switches are generally located in the electric equipment room, and are in the line of sight of the
htus as opposed to the lineof sight of the pool or spa. This form of manual entrapment avoidance does not provide
tion for persons swimming alone and it is not covered by this Standard.
Standard establishes a safe “reaction time limit” for these devices as well as set forth material and performange
ements that pro¢ide reasonable safety measures against bather entrapment when these devices are installed as|a
nent of a poolcirculation system.
responsibility for verification of the device’s performance on any circulation system is the responsibility of the
red design professional.

WARN

Vacuum-Release-System{(SVRS)-will-eliminate-the-potential-for-disembowelment-

NG:Due to the lack of physiological data, it cannot be concluded that a device of this type referred to hereafter as a Safefy

This revision is intended to allow more uniform testing results and provide more realistic testing requirements.
Suggestions for improvement of this Standard are welcome. They should be sent to

The American Society of Mechanical Engineers
Standardization and Testing Department
Secretary, A112 Standards Committee

Three Park Avenue

New York, NY 10016-5990

This revision was approved as an American National Standard on April 13, 2010.
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CORRESPONDENCE WITH THE A112 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
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requesting interpretations, proposing revisions, and attending Committee meetings. Correspondence
should be addressed to:

Secretary, A112 Standards Committee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to incopporate changes that
appear necessary or desirable, as demonstrated by the experience gained from the“application of the
Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should be as
specific as possible, citing the edition, the paragraph number(s), the propesed wording, and a detailed
description of the reasons for the proposal, including any pertinent documentation. When
appropriate, proposals should be submitted using the A112 Project Initiation Request Form.

Proposing a Case. Cases may be issued for the purpose of providing alternative rules when
justified, to permit early implementation of an approved revision when the need is urgent, or to
provide rules not covered by existing provisions. Cases"are effective immediately upon ASME
approval and shall be posted on the ASME Committeg.Web page.

Requests for Cases shall provide a Statement of Need and Background Information. The request
should identify the standard, the paragraph, figure or table number(s), and be written as a Question
and Reply in the same format as existing Cases-Requests for Cases should also indicate the applicable
edition(s) of the standard to which the preposed Case applies.

Interpretations. Upon request, thetA112 Committee will render an interpretation of any
requirement of the Standard. Interpretations can only be rendered in response to a written request
sent to the Secretary of the A112 Standards Committee.

The request for interpretation should be clear and unambiguous. It is further recommended that
the inquirer submit his/hef tequest in the following format:

Subject: Cite the-applicable paragraph number(s) and the topic of the inquiry.

Edition: Cite(the applicable edition of the Standard for which the interpretation is being
réquested.

Question: Phrase the question as a request for an interpretation of a specific requirement

suitable for general understanding and use, not as a request for an approval of a
proprietary design or situation. The inquirer may also include any plans or drawings
that are necessary to explain the question; however, they should not contain
proprietary names or information.

Requests that are not in this format will be rewritten in the appropriate format by the Committee

prior to being answered, which may inadvertently change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The A112 Standards Committee schedules meetings as needed,
which are open to the public. Persons wishing to attend any meeting should contact the Secretary of
the A112 Standards Committee. The A112 home page contains information on future meeting dates
and locations.

vi
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1 GENERAL
1.1 Scope

This Standard establishes general requirements, dimen-
sions and tolerances, materials, installation instructions,
testing requirements, and markings and identification for
SVRS devices. SVRS devices are intended to be utilized on
pool, spa, hot tub, and/or therapy unit suction systems.

SVRS devices coveredunderthis Standard-are r‘]ncignar‘ to

UL 1081, Standard For Safety For Swimming Pool Pumps,
Filters, and Chlorinators

Publisher: Underwriters Laboratories, Inc. (UL), 333
Pfingsten Road, Northbrook, IL 60062-2096
(www.ul.com)

1.4 Definitions

rdlieve high vacuum occurrences that cause human body
of body part suction entrapment.

Demonstration of compliance with this Standard is
mlerely an indication that the product meets the perfor-
mance requirements and specifications contained in this
Standard.

The provisions of this Standard are not intended to
prevent the use of any alternative material or method of
nstruction, provided any such alternative meets the
tent and requirements of this Standard.

= o

1]2 Units of Measurement

Values are stated in U.S. Customary units and in the
rfiternational System of Units (SI). The U.S. Customary
uhits shall be considered as the standard.

In this Standard, gallons (U.S. liquid) per minute is
alpbreviated as “gpm” and liters (metric liquid) per minute
s|abbreviated as “L/min”".

p—t

—

1.3 References

The following documents form a part of this Standard to
the extent specified herein. Unless otherwise spécified, the
atest edition shall apply.

APME A112.19.8b-2009, Suction Fittings for Use in
Swimming Pools, Spas, Hot Tubs, and Whirlpool Bath
Appliances.

SME B1.20.1, Pipe Threads, General Purpose, Inch
hiblisher: The American Society of Mechanical Engineers
(ASME) Three Park Avenue, New York, NY 10016-5990;
Order Department; 22 Law Drive, P.O. Box 2900 Fair-
field, NJ 07007=2900, (www.asme.org)

APTM D 2466, Poly (Vinyl Chloride) (PVC) Plastic Pipe
Fittings/Schedule 40

APTM-~D22468, Acrylonitrile-Butadiene-Styrene (ABS)
Plastic Pipe Fittings, Schedule 40

—

o >

blocking element: the part used to simulate an efitifapped
victim constructed of a 12 in. (305 mm) x 12 jn, (305 mm)
(tolerance = #* 0.25 in.) maximum 5 in. (127°mm)] thick
closed cell foam block with a covering, 6f,Buna-N jubber
sheet having a minimum of Y in. (3,mm) thickne$s and
Shore A durometer 60 + 5 or equivalent whose conpbined
buoyancy force is between 14,0'1bf (62.2 N) and 1p.0 Ibf
(66.7 N).
cycle: a sequence where the SVRS activates, latcHes, or
locks out in the ventedOr safe position following p high
vacuum occurrence-and then is automatically or manually
reset.
flooded suction'a pool, spa, hot tub, wading pool, or imilar
appliance whose circulation system pump suction inlet or
inlets areylocated below the static water level |n the
appliance’(flooded suction).
high.vacuum occurrence: an event where the opqrating
vacuum normally present within a pool circulation gystem
increases due to a full suction outlet blockage.
Safety Vacuum Release System (SVRS): a system or fevice
capable of automatically providing vacuum release at a
suction outlet caused by a high vacuum occurrence due to
a suction outlet flow blockage. The device or dystem
provides vacuum release with or without suction |[fitting
cover(s) in place.
suction lift: a pool, spa, hot tub, wading pool, or dimilar
appliance whose circulation system pump suction inlet or
inlets are located above the static water level |n the
appliance (nonflooded suction).
suction outlet: an appurtenance within a pool, spa, hpt tub,
wading pool, or similar appliance for conveying watgr into
a circulating system; i.e., a pump suction.
suction system: that portion of the circulation piping
located between the pool suction outlet and the inl¢t side
of the pump and usually includes the following:| main
suction outlet piping, skimmer piping, and/or vacuum
piping.

-]

tbtisher—Ammericamr—Soctety for—Testing—anmd—Materiats
(ASTM International), 100 Barr Harbor Drive, P.0O. Box
C700, West Conshohocken, PA 19428-2959
(www.astm.org)

NSF-50, Suction System Components For Swimming Pools,
Spas, Tubs, And Whirlpools

Publisher: National Science Foundation (NSF Interna-
tional), 789 North Dixboro Road, Ann Arbor, MI 48105
(www.nsf.gov)

2 REQUIREMENTS

2.1 General

2.1.1 Field-adjustable SVRS devices when provided with
a vacuum gauge shall have a maximum graduation of '/, in.
(13 mm) Hg increments to aid in calibration and trouble
shooting.
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2.1.2 Where SVRS devices are capable of field adjust-
ment to site-specific hydraulic conditions, the means for
effecting adjustments shall be tamper resistant, so that
nonqualified personnel cannot make adjustments inad-
vertently.

2.1.3 SVRS devices shall be designed for on-site testing.

2.1.4 SVRS devices shall activate, latch, or lock out in the
vented, or safe position following a high vacuum occur-
rence until manually or automatically reset to its original
ifion without the use of special tools.

2.2 Dimensions and Tolerances for Device End
Qonnections

2.2.11 Where the SVRS device is provided with a PVC end
conneftion, the end connection shall conform to Tables 1
and 2|of ASTM D 2466.

2.22 Where the SVRS device is provided with an ABS
end donnection, the end connection shall conform to
Tableg 1 and 2 of ASTM D 2468.

2.2.3 Where the SVRS device is provided with a
threaded end connection, the threaded end connection
shall donform to ASME B1.20.1.

2.3 Mpterials

2.3l The materials used for constructing the device
shall e in conformance with NSF-50 (for components in
contadt with water or the environment) and UL 1081 (for
electrical components).

2.3.2 When plastic materials are used, UV inhibitors
shall Be added to the polymer mixture in accordance ‘with
para. $8 of UL 1081.

2.4 Ipstallation, Use and Maintenance,'Adjustment
:Lstructions, and Field-Testing Procedures

2.401 Installation, use and maintenance, adjustment
instruftions, and field-testing procedures shall be pro-
vided jwith each unit.

2.42 Installation instructiens provided with the unit
shall fontain the statements specified in paras. 2.4.2.1
through 2.4.2.5.

2|4.2.1 SVRS.'devices shall only be installed in
conjurpction with an ASME A112.19.8 suction outlet fitting.

2{4.2.2 Acheck valve shall only be used in accordance
with the;manufacturer’s instructions.

2.4.2.4 A ball, butterfly, or sliding gate valve shall be
installed within 2 ft (0.6 m) upstream from the SVRS
(between the SVRS and the protected suction outlet), or a
test mat shall be used to cover the suction outlet to
simulate an entrapment event. There shall be three
simulated entrapment tests conducted to verify proper
adjustment and operation of the device.

2.4.2.5 Where an SVRS is used, one SVRS device shall
€ 1mstalled for each circulating pump piped directly to
suction outlet(s) without the use of valves that)ceuld
isolate the SVRS device from the suction system.

2.5 Owner's Manual

The Owner’s Manual shall include atja-minimum
(a) model designation and manufacturer.
(b) a description of device operation, including dip-
grams illustrating basic design!
(c) a statement confirming that the device meets the
requirements of ASME A412.19.17-2010.
(d) a statement that-the SVRS is designed to releage
body entrapment. It may mitigate evisceration (prolapsg)
or limb entrapment)It does not prevent hair or mechanicpl
entrapment.
(e) SVRS devices are tested with a single functioning
suction Qutlet.
(f)%iaime and telephone number of an appropriafe
service location.
(g) methods and criteria to be used to identify malfunic-
tions or problems.
(h) operating instructions that clearly describe propger
function of the device and the operating and maintenan¢e
responsibilities of the owner and authorized servi¢e
personnel.
(i) an overview of the function of each component and
the expected function of the entire device when 3ll
components are properly assembled and connected.

2.6 Installation/Operation/Troubleshooting Manuals

The device shall be installed and tested in accordange
with manufacturer’s instructions. The instructions in the
installation/operation/troubleshooting manuals shall ip-
clude

(a) list of device components, illustration, or photp-
graph

(b) unpacking instructions including safety considerp-
tions, identification of fragile components, and measurgs
to avoid damage to the device

WARNING: The presence of a check valve used to carry the water
flow within the circulation system can prolong the high vacuum
present at the suction outlet. The proper use of a check valve
shall be clearly described in the manufacturer’s installation
instructions.

2.4.2.3 All SVRS devices shall be factory set or field
adjusted to site-specific hydraulic conditions. After in-
stallation and before bather use, the system shall be tested
by simulating an entrapment event.

(c) sequential installation procedure

(d) definition of installation requirements including
applicable plumbing and electrical power requirements

(e) a clear statement describing any limitations of pool
and spa/hot tub circulation systems or usage including the
maximum pipe size and flow rate the device is designed
and tested to protect

(f) field testing criteria to verify the release of a
potentially entrapped bather shall be provided
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Figure 1
Vacuum Response Versus Time Test Set-Up
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ENERAL NOTE: This figure is for illustrative purposes only.
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(g) repair or replacement instructions
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stallation of a check valve
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TESTING

1 General

w

3.1.1 Purpose. The purpose(of;these tests is to establish
proper device application criteria, i.e., flooded
syction and/or suction(lift” applications, for full rated
plimps ranging from{', HP to 3 HP. These tests will
nleasure device pérformance relative to criteria estab-
lithed below. The{vacuum transducer shall be capable of
rdading a minimum of 50 vacuum readings per second
(dee Fig. 1dor+a general schematic of the test set-up). SVRS
deviceswshall cause the release of the vacuum at the
suction) outlet within 4.5 sec after onset of the high
vacuum event, as detailed below. The vacuum level shall

pling plan shall be tested a minimum of 10 times at each
test configuration against criteria in this section wjithout
failure.

3.1.2 Cold Temperature and Hot Temperatur¢ Pre-
conditioning. Prior to testing, subject the completg SVRS
to a temperature of -40°F (-40°C) for a period of[12 hr.
Allow the unit to return to room temperature. Subj¢ct the
complete device to a temperature of 140°F (60°C) for a
period of 12 hr. Allow the unit to return to|room
temperature.

3.2 Time Versus Vacuum Response Test

3.2.1 SVRS devices shall be preconditioned as desgribed
in para. 3.1.2 prior to being subjected to vacuum re§ponse
versus time tests, with the device placed at disfances
of 25 ft (7.6 m) to 100 ft (30.5 m), in 25 ft (7.6 m)
increments, from a circulating pump suction
and 25 ft (7.6 m) to 100 ft (30.5 m), in 25 ft (7.6 m)
increments, of piping return distances. Suction and feturn
piping shall be set to equal lengths. All incremental piping

be measured at the suction outlet protected by the SVRS
device. The vacuum shall decay to a level equal to or less
than the level present at the suction outlet prior to the
suction outlet blockage and the blocking element shall be
released within an elapsed time of less than 4.5 sec per
para. 3.2.1. Record the vacuum response in inches of Hg
(y-scale) and plot the time in minimum 0.1 sec intervals
(x-scale) as a wave-form graph (see Fig. 2 for illustrative
example). An SVRS selected by the manufacturer’s sam-

shall be located below the static water level in the test
tank, except the suction lift piping necessary to plumb the
suction lift pumps. These tests are to be performed at
ambient room temperature in accordance with manufac-
turer’s specifications at 60 gpm (227 L/min), or at the
maximum flow rate produced by the pump, or at the flow
rate that produces the maximum vacuum level recom-
mended by the SVRS manufacturer. Perform the tests in
para. 3.2.2 and/or para. 3.2.3 on a commercially
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Figure 2
Wave Form Graph Plotting Example

Vacuum

GENERAL NOTES:
(a) This figure is for illustrative purposes only.

(b) The total elapsed time between T; and T shall not exceed the limitstin para. 3.1.

Time, sec

1.5 2.0 25

availaple 8.0 in. diameter suction outlet having nocless
than 33 in.? of open inside area, without a cover.or grate
installed, piped with 2 in. diameter suction piping by
blocking the suction outlet using the test actuator
descriped. (With the pump running, measure the vacuum
level [prior to suction blockage, then“lower the test
actuator as detailed below.) When the-dse of a check valve
is permitted by the manufacturer, such valve shall be
installed within the test stand in accordance with the
manufacturer’s recommegidations.

3j2.1.1 Test Actuator. A mechanical test actuator
shall qupport a blegking element centered on the vertical
axis of the suetion outlet sump with a minimum of 6 in.
(152 m) between the top of the sump and the bottom of
the blocking element. The test actuator shall lower the
blocking( element at a rate not to exceed 6 in./sec

sump, downward force released and shall remain ep-
trapped until the pump is manually shut off. Thiis
procedure shall be repeated three times.

NOTE: In case of failure of the blocking element to remain entrappdd,
adjustments shall be required. Adjustments include: slowing the
blocking element speed of approach; adjusting the blocking element
release mechanism to ensure good contact with the suction outlet, efc.

3.2.2 Flooded Suction Test

3.2.2.1 Method. Perform tests utilizing a %, HP
circulating pump with the pump elevation at 3 [ft
(914 mm) below the static water level in the test tank
by blocking the suction outlet utilizing the test actuatpr
and recording vacuum response versus time as describgd
in para. 3.2. Perform the tests again utilizing a 3 HP

(152 mm/s) onto the top of the sump. The test actuator
shall cease downward force at the point contact is made
with the top of the suction outlet sump and allow the
blocking element to move vertically free. (See Fig. 3 for a
general schematic of the test actuator.)

3.2.1.2 Actuator Validation. Prior to conducting each
incremental distance test procedure, without the SVRS
active, the blocking element shall be lowered against the

. 1ogs
crritratgpomp-

3.2.2.2 Performance Criteria. The failure of a device
to respond within the required time, or failure to activate,
latch out, or lock out in the vented or safe position and
require resetting automatically or manually, or a vacuum
condition remaining at the suction outlet exceeding the
level present prior to the suction outlet blockage, shall be
cause for rejection of the SVRS device for flooded suction
applications.
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Figure 3

Test Actuator Schematic

Support over test stand /

Screw drive type
electric garage ———»
door opener

|
Release mechanism

Upper and lower
limit switches

Closed cell foam
blocking element
12in. X 12 in.,
5 in. maximum
thickness ————£—+»|

Yertical movement of the blocking element
shall be controlled utilizing the limit switches
and by preadjusting the release mechanism
to disengage the screw drive from the blocking
element at the point it makes contact with the
suction outlet.

Suction outlet sump ——>

(a) Test Actuator
Side View — No Scale
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Figure 3
Test Actuator Schematic (Cont'd)

Test actuator ———>»

Test tank
\ Static water level
> )
Blocking element —>} Z| 12 in.
min.

GENERAL NOTE: This figure is for illustrative purposes only.

.
Vacuum transducer —»[12 in. <= 8 in. +,0.03/in. diameter

(b) Tank and Blocking Element Detail
Side View — No Scale

min. suction outlet
without cover

3.2.3 Suction Lift Test Method

3{2.3.1 Method. Perform tests utilizing a %, HP
circulpting pump with the pump elevation at 3, ft
(914 mm) above the static water level in the test‘tank
by bldcking the suction outlet utilizing the test actuator
and r¢cording and measuring the vacuum response over
time ¢vent as described in para. 3.2. Perform the tests
again ptilizing a 3 HP circulating pump;

3|2.3.2 Performance Criteria,/ The failure of a device
to respond within the required timé; or failure to activate,
latch put or lock out in the(Vented or safe position and
requirje resetting automatically or manually, or a vacuum
condifion remaining atsthe suction outlet exceeding the
level present at thelstiction outlet prior to the suction
outlet|blockage, shall' be cause for rejection of the SVRS
devicq for suctionlift applications.

5 MARKING AND IDENTIFICATION

Each unit shall be permanently marked as follows:
(a) manufacturer’s name or trademark
(b) model number, serial number, date coding and Ipt
identification (this may be encoded within the serigl
number)
(c) one of the following application limits: “suction liff,
“flooded suction,” or “suction lift or flooded suction”
(d) SVRS devices shall be marked with operating
temperature ranges in accordance with para. 3.2.1
(e) statement confirming that the device meets the
requirements of ASME A112.19.17-2010
(f) clear statement describing any limitations of popl
and spa/hot tub circulation systems or usage, includigg
maximum and minimum GPM and ambient temperatufe
conditions

4 CLASSIFICATION-OF DEVICES

SVRS devices tested in accordance with section 3 shall
be permitted to be listed and labeled for suction lift
applications, flooded suction applications, or both suction
lift and flooded suction applications.



https://asmenormdoc.com/api2/?name=ASME A112.19.17 2010.pdf

