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Foreword

This Standard specifies requirements for hydrants which are to be used in New Zealand. Changes from the
requirements of NZS/BS 750 (the Standard previously used) reflect recent changes to hydrant manufacturing
practices and technologies.

This Standard defines two types of hydrant:
(&) Screw-down hydrant: This is a purpose designed, single-piece valve incorporating a threaded hydrant
outlet.

It is suitable for installation as a standard hydrant and is typical of fire hydrants normally installed by water
supply authorities throughout New Zealand.

(b) Gate valve hydrant: This is an assembly comprising a resilient seated gate valve, suitable fittings, and a
cast threaded hydrant outlet. Gate valve hydrants are intended to provide equivalent flows with less
head loss across the assembly than would occur across a screw-down hydrant. Such hydrants shall
only be designed by a competent person. Gate valve hydrants are suitable for installation on a purpose
designed flanged fitting and are intended to be installed only at locations where insufficient water main
capacity prevents a screw-down hydrant from delivering required flows, or a screw-down hydrant cannot
be installed because of physical limitations.

The primary function of fire hydrants is to provide an adequate firefighting water supply to the New Zealand
Fire Service (NZFS). Adequate firefighting water supplies, for each risk classification, are specified in SNZ
PAS 4509. The hydrant performance criteria specified in this Standard allow for the delivery of such flows
through a screw-down hydrant with a standard hydrant stand-pipe fitted, and where the water reticulation
system is operating at acceptable minimum pressures and flows.

In addition to the hydrant's primary function, it is recognised that a hydrant must also be capable of

performing the following functions on a regular basis, as required by the NZFS or by the water supply

authority:

(c) Controlled flow tests to establish the acceptability of the firefighting water supply;

(d) Controlled flow tests to establish the capacity of the water supply network;

(e) Removal of air from the high points in water mains;

(H Emptying of water at low points prior to repairing the water mains;

(g) Flushing of sediment from water mains;

(h) Supplying water to mobile water treatment units (typically in water main contamination scenarios);

() Injecting super-chlorinated water into water mains (typically in water main contamination scenarios);

() Providing temporary hydrant-to-hydrant links where normal water supply to a water zone may be
damaged or shut-down;

(k) Installing water pressure monitoring devices on the threaded hydrant outlet to record the running
pressures in the water main; and

() Permitted supply of water via metered standpipe to contractors for delivery to third parties or for use in
road construction.

While fire hydrants are commonly used for scouring water mains, it should be noted that this practice may
increase the risk of the hydrant sealing surfaces being damaged.

The pressure ratings for the hydrant body and the strength criteria for the threaded outlet set out in this
Standard provide for the functionality required from a screw-down or gate valve hydrant.

4522/v10 Page 11 of 40



DRAFT ONLY COMMITTEE IN CONFIDENCE

Outcome statement

The aim of NZS 4522:2010 is to outline the design, material, manufacture, and installation requirements for
underground hydrants used in New Zealand.

The end user of the Standard will benefit from being up to date with current technology and consistent
practices. NZS 4522 will also benefit the community by facilitating efficient water supply management and
continued access for the New Zealand Fire Service to underground fire hydrants during fire emergencies.
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1 GENERAL
1.1  Scope

1.1.1 Inclusions
This Standard specifies the dimensional, material, installation and performance requirements for screw-down
and gate valve underground fire hydrants for use in New Zealand.

1.1.2 Exclusions
This Standard excludes the specifications for road hydrant markings and operation of fire hydrants.

1.2  Objective

The objective of NZS 4522 is to promote the manufacture supply and use of fire hydrants with consistent
high performance, long life and low maintenance requirements and to provide guidance on their installation.

1.3 Interpretation
For the purposes of this Standard, the word 'shall' refers to requirements that are essential for compliance
with the Standard, while the word 'should' refers to practices that are advised or recommended.

The term 'Normative' has been used in this Standard to define the application of the Appendix to which it
applies. A 'Normative' Appendix is an integral part of the Standard and contains requirements.
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1.4 Definitions and abbreviations

1.4.1 Definitions

For the purposes of this Standard, the following definitions apply. Other definitions relating to the compliance
of screw-down hydrants with this Standard are set out in Appendix B.

Allowable operating
pressure (AOP)

Allowable site test pressure
(ASTP)

Coating

Coating defect

Dezincification (of copper
alloys)

Distortion

Duckfoot bend

External spindle nut

Fire flow

Fixed Nut

Free-end seat test

The allowable internal pressure, excluding surge that a component can
safely withstand in service

The maximum internal hydraulic pressure that can be temporarily applied
on site to test a component in a newly installed pipeline

A corrosion-inhibiting medium applied to the surface of a hydrant, or
component of a hydrant

A detectable weakness or discontinuity in a coating, which deems it to be
suspect in its ability to protect the substrate from corrosion during its normal
service life

A corrosion phenomenon affecting copper-zinc alloys. It is the process
where, over a period of time, the chemical action of water leaches zinc from
the alloy.

Dezincification results in weakening and embrittlement of the copper alloy.

Copper alloys containing less than 15% zinc and alpha brasses containing
antimony or arsenic are known to be dezincification resistant (commonly
known as DZR alloys). Dezincification resistance of other copper alloys
can be enhanced by heat treatment

Any permanent deformation

Also known as washout bend. A pipe fitting made of cast iron, or ductile
iron. A vertical bend normally used to terminate a pipeline at a hydrant.
The bend has an integral foot or bearing surface cast into the fitting to
provide bearing against high horizontal load or thrust. Inlet connection
maybe socket or flange up to DN150. Outlet connection is flanged DN80

A thimble-shaped device mounted in the bonnet of a screw-down hydrant
for the purpose of raising and lowering the spindle stem. The open-end is
threaded with a female thread to engage the threaded spindle stem, which
is restrained from rotating. The external shape of the thimble is that of a
standard spindle cap and the nut is designed to be rotated by a valve key,
drawing the spindle stem into the head of the thimble

The water required from any hydrant for each water supply classification as
specified in SNZ PAS 4509

A female threaded component of the hydrant stopper designed to engage
the threaded spindle stem and raise and lower the stopper in a screw-down
hydrant that is not fitted with an external spindle nut

For a screw-down hydrant: a test where the hydrant inlet and outlet are

4522/v10
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Gate valve hydrant

Hydrant riser

Hydrant stopper

Hydrant tee

Main way

Maximum closing torque

Minimum strength test-
torque

Minimum strength test-
moment

Non rising spindle design

Screw-down hydrant

blanked-off so that the axial hydraulic force is not externally restrained.
This simulates a screw-down hydrant installed in a water main system

An assembly comprising a resilient seated gate valve and a separate outlet
complying with the requirements of this Standard

A DNB8O flanged pipe fitting made of cast iron, or ductile iron, or fabricated
steel. Designed to be installed between a hydrant tee and hydrant where
the omission of a riser would result in the depth to the top of the threaded
outlet exceeding the requirements of this Standard

Rubber encapsulated component designed to be lowered by the spindle
stem into the hydrant inlet to seal against the flow of water through the
hydrant. A suitable sealing washer may be installed as an alternative to
rubber encapsulation

A tee fitting specifically for installing a hydrant onto a water main. Installed
with the branch vertical. Made of cast iron, or ductile iron, or fabricated
steel. Main way may be socket or flange and be DN100 or greater. Branch
shall be flanged and be DN80

The section of a fitting that carries the main flow (as distinct from the
branch flow)

The maximum allowable torque required to operate the hydrant against the
full AOP

The maximum torque applied to the operating spindle that the hydrant is
designed to withstand.

This is the maximum effort that an operator can apply (presumably using a
lever). This torque has been calculated following inspection of failed
hydrants damaged through excessive operator force

The maximum moment applied to the operating spindle by a sideways force
being applied to the valve key that the hydrant is designed to withstand

For a screw-down hydrant fitted with an external spindle nut: a design
where a fixed spindle stem rises and lowers inside the thimble head of the
external nut. The external nut is mounted in the hydrant bonnet in such a
way that it is free to rotate but not to rise or lower.

For a gate valve hydrant fitted with a fixed spindle nut: a design where the
nut travels up or down the thread of a rotating spindle stem raising and
lowering the stopper. The spindle stem is mounted in the valve bonnet in
such a way that it is free to rotate but not to rise or lower

An integrated, single piece hydrant complying with the requirements of this
Standard

Spindle cap A cast iron or ductile iron socket fastened to the top of non-rising spindles.
A spindle cap shall incorporate driving flats to transfer operating torque
applied by the removable key to the hydrant spindle
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Type test A once-only set of tests carried out to prove a hydrant design complies with
the nominated requirements. The type test shall be repeated where the
hydrant is redesigned for any reason

1.4.2 Abbreviations
Abbreviations used in this Standard have the following meaning:

AOP Allowable operating pressure
ASTP Allowable site test pressure
DR Dezincification resistant

ID Inside diameter

kPa Kilopascal

NB Normal bore

NZFS New Zealand Fire Service
oD Outside diameter

PCD Pitch circle diameter

TPI Threads per inch
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2 CLASSIFICATION OF HYDRANT

2.1  Screw-down hydrant

Screw-down hydrants shall be a single fitting complete with integral valve and threaded outlet. The hydrant
shall be mounted, with the spindle and outlet vertical, on a hydrant tee or hydrant tee and riser or duckfoot
bend installed on the water main. See Appendix A for illustrations of typical arrangements of non-rising
spindle (figure Al) and external spindle nut (figure A2) types of screw-down fire hydrants.

2.2  Gate valve hydrant

A gate valve hydrant shall comprise a threaded hydrant outlet installed on a resilient seated gate valve or
duck foot bend as illustrated in figure A3. All connections between the main and the threaded outlet shall be
flanged to comply with the latest revision of AS 4087.

With the exception of the threaded outlet, the size of the component parts shall be designed to meet the
required flows and pressure conditions.
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3 INSTALLATION OF FIRE HYDRANTS

3.1.1 General
Unless specifically approved, in writing, by the relevant authorities screw-down and gate valve hydrants shall
be installed below ground and inside surface boxes complying with the latest revision of this Standard.

Hydrants shall be marked in accordance with the latest revision of SNZ PAS 4509. The cover shall be
marked with the letters ‘FH’. The letters shall have a nominal height of 80 mm and a nominal width 50 mm.

Where hydrants are installed in public roads, no part of the hydrant or surface box shall be installed within
600 mm of the road reserve boundary and where practicable shall be located to avoid flooding.

The hydrant mounting bolts, nuts, and washers shall be 316 grade stainless steel. Threads shall be
passivated to prevent binding or galling.

3.2  Clearances
The top surface of surface boxes shall be installed flush with the surrounding ground surface.

Hydrants shall be installed to the clearances specified in figure 1 and table 1.

3.3  Clear opening

The surface frame and cover, and concrete riser blocks shall be rectangular.

The minimum clear opening of the surface frame and concrete riser blocks shall be 230 mm x 380 mm.

3.4  Surface box
The surface cover and frame shall conform to the requirements of the latest revision of AS 3996.

The load classification for the surface cover and frame shall be Class D.

The cover shall be provided with a recess for a prising tool as well as lifting keyholes. The prise bar recess
shall be nominal 35 mm long and 10 mm wide.

3.5  Concrete riser blocks
The surface box shall be supported by concrete riser blocks. Clearances and clear openings specified in 3.2
and 3.3 shall apply to all riser blocks.

Riser blocks shall be 150 mm high and be shaped to positively locate against the block below and the block
above. The top block shall also positively locate against the surface box to prevent lateral movement of the
surface box and riser block arrangement.

Concrete riser blocks shall effectively distribute wheel loads into the ground surrounding the water main.
Blocks shall be sized so that the bearing pressure on the ground under the block does not exceed 100 kPa.

Concrete riser blocks shall be manufactured using concrete that has a compressive strength of 35 MPa after
28 days and be adequately reinforced to meet the loading requirements of AS 3996 Class D.

Concrete riser blocks shall not extend below the mounting flange of the hydrant. They shall be bedded on
compacted granular material not less than 100 mm thick.

The outlet of a gate valve hydrant shall be accommodated in a standard hydrant box.
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Valve to be clear
of backfill above
this point

NOTE — See Table 1 for dimension descriptions.

Figure 1 — Installation clearances for screw-down f

Table 1 — Allowable dimensions for figure 1

Ds

L Location of auto drain
plug (where fitted)

ire hydrants

Number Dimension Minimum Maximum
(mm) (mm)

D, Top of spindle cap to 125 —
underside of lid

D, Top of outlet dust cover to 125 350
underside of lid

D3 Centre of spindle to inside of 55 —
box

D, Centre of outlet to inside of 70 —
box

Ds Body of hydrant to inside of 25 —
hydrant box

Ds Minimum  clear opening 380 —
length
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4
4.1

Screw-down hydrants shall be assembled from the materials given in table 2 while gate valve hydrants shall

MATERIALS AND COMPONENTS

Materials

be assembled from materials and components given in table 3.

Equivalent materials will be allowed if approved during type testing by an accredited testing facility and

verified by the manufacturer’s third party auditors.

Table 2 — Basic materials for manufacture of screw-

down fire hydrants

Component Material Standard Minimum grade
Body Ductile cast iron AS 1831 400-15
Bonnet Ductile cast iron AS 1831 400-15
. . AS 1831 400-15
Ductile cast iron or
Spindle seal Copper allo
pinct pper atoy AS 1565 C83600
retainer or
Stainless steel ASTM A276 316
Stainless steel ASTM A276 431 or 316
Spindle stem or
Copper alloy AS 1565 C83600
External Copper alloy AS 1565 C83600
spindle nut or
(where applicable) Stainless steel ASTM A276 316
. Copper allo AS 1565 C83600
Fixed nut PP y
. or
(where applicable) .
Stainless steel ASTM A276 304
. Copper allo AS 1565 C83600
Thrust bearing PP y
. or
(where applicable) . .
Ductile cast iron AS 1831 400-15
C83600
Copper allo AS 1565
ppor y 400-15
Stopper core Ductile cast iron or AS 1831
Cast iron AS 1830 table 1,
AS 1830 minimum grade
200
Stopper_ Synthetic rubber
encapsulation AS 1646 EPDM

(where applicable)

Replaceable

Compression

sealing washer Polyurethane ASTM D546-99 .
. moulding
(where applicable)
St taini .
opperretaining Stainless steel ASTM A-276 304
washer and nut
Copper alloy AS 1565 C83600
Threaded outlet or
Stainless steel ASTM A-276 316
Spindle cap Ductile cast iron AS 1831 400-15

(where applicable)
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Fasteners Stainless steel ASTM A276 316
Gaskets Synthetic rubber AS 1646 EPDM
. . 65-75 IRD
O-Rings Synthetic rubber AS 1646
NBR
Cast iron AS 1830
or
Dust ca| . .
) . b Ductile cast iron AS 1831
(optional)
Or
polyethylene AS/NZS 4131
NOTE — Materials shall be chosen so as to be compatible and to avoid bimetallic corrosion.

Table 3 — Basic components and materials for manufa

cture of components of gate valve fire hydrants

Component Component / Standard Component
material specification
/ Material grade
Valve Resilient seated AS 2638.2 Clockwise closing
gate valve C/W Actuator Flange
AS 60529
. 0 . : .
Angle drive 90" Drive gear box AS 2638.2 Ratio 1:1
Flanged AS 4087
Reducer between . . .
5 W Ductile cast iron ASINZS 2280 Figure B5
valve and outlet
Fully Coated
Flanged AS 4087
Duckfoot bend . . .
8 Ductile cast iron AS/NZS 2280 Figure B5
(where acceptable)
Fully Coated
Manufactured
Copper allo AS 1565 C83600
threaded outlet PP y
Carbon steel AS 1111.1&2 4.6
Fasteners or
Stainless steel ASTM A276 316
. AS 1646 Elastomeric 3 mm
Gaskets Synthetic rubber . !
AS 4087 thick

4.2  Hydrant components in contact with potable wate r
Coatings and materials in contact with potable water shall comply with the requirements of NZS/AS 4020.

For the purposes of compliance with NZS/AS 4020 hydrants shall be considered to be end-of-line fittings. A
scaling factor of 1 shall be applied.

Hydrants shall be designed so that when they are closed (that is, in normal operation) wetted areas that are
exposed to the water main are limited to metallic surfaces that are either coated or encapsulated or stainless
steel.

4.3  Dezincification-resistant materials
Copper alloy components of either type of hydrant that are exposed to water shall be dezincification
resistant.

Dezincification resistant copper alloy components shall comply with the requirements of AS 2345.
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5 HYDRANT DESIGN

51 General

5.1.1 Direction of closure
All hydrants shall be clockwise closing and operated by a removable key.

5.1.1 Eccentric loads on components
When designing screw-down hydrants, designers shall avoid arrangements that create eccentric forces on
the hydrant spindle or moving parts.

5.1.2 Waterway
The design of screw-down hydrants shall allow the stopper to move as far as is practicable out of the body of
the hydrant when the hydrant is fully open.

In any case, the waterway shall be sufficiently clear to achieve the flow and hydraulic head loss requirements
of this Standard.

NOTE — Where a hydrant is required to allow the entry of a cleaning pig a hydrant designed for this function should be
used.

5.1.3 Non-return devices
Screw-down and gate valve hydrants shall not be fitted with check, or non-return devices.

5.2  Allowable operating pressure
Allowable operating pressures are given in table 4.

Table 4 — Allowable pressures

Hydrant type Allowable operating Allowable site test
pressure pressure
(kPa) (kPa)
Screw-down 1,600 2,000

5.3 Required flow
Hydrants shall be capable of delivering a flow of not less than 25 L/sec when the pressure at the inlet to the
hydrant is 80 kPa. The flow shall be measured at the threaded outlet without a standpipe fitted.

54 Dimensions

5.4.1 Overall dimensions
The overall dimensions of screw-down hydrants and gate valve hydrants shall be as compact as possible
while achieving the required flow and head loss requirements.

In all cases the centre to centre distance between the spindle and threaded outlet shall not be less than 125

mm when measured in plan. In addition to this the centre to centre distance between the spindle and
threaded outlet for a screw-down hydrant shall not be greater than 255 mm when measured in plan.

5.4.2 Inlet dimensions
The inlet of the screw-down hydrant shall be 80 mm nominal bore.

The inlet of the gate valve hydrant shall be designed to meet the flow and pressure requirements.

5.4.3 Outlet dimensions
The outlet dimensions of the screw-down hydrant shall be as shown in figure 2.
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The outlet dimensions of the gate valve hydrant may be as shown in figure 2 where hydraulic performance
allows. For larger outlet diameters, the outlet shall be of a type compatible with the hose connection used by
the New Zealand Fire Service. The maximum size shall not exceed the size of the largest hose connection
universally carried by the New Zealand Fire Service.

Dust cap is not
threaded
3
£
Feather edge to g
be removed _
| S
ol £
Taper ™ §
—-see NOTE 3
Thickness of thread t =5.70 +0/-0.40
t 12.7
(2 TPI)
R 285 ©
(N N

1 ] I I

AN

R 3.50

NOTE —

(1) All dimensions are in mm.

(2) For detail for female thread on stand-pipe see BS 336.

(3) Increase in taper is allowed.

(4) Flange may be designed to suit hydrant body

(5) Outlet to be screwed with round thread, two threads per 25.4 mm
crest diameter = 82.2 (+0, -0.4) mm
root diameter = 68 mm

Figure 2 — Threaded outlet and dust cap

5.4.4 Hydrant Mounting Flange
The mounting flange on the screw-down hydrant shall be as shown in figure 3.
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2 No 18 mm holes
- slotted between

PCD =146 mm

PCD = 165 mm

ID =80 mmNB

Outside diameter of flange: 205 mm
Diameter of raised face: 122 mm
Inside PCD: 146 mm
Outside PCD: 165 mm

Number of holes: 4
Diameter of holes: 18 mm - slotted

Fastener: M16

Thickness of flange: 20 mm minimum

OD =205mm

NOTE - Slotted holes are compatible with 80 mm AS 4087 Figure B5 and 90 mm AS 2129 Table D
(equivalent to BS 10 Table D).

Figure 3 — Dimension of mounting flange on screw-do  wn hydrant

PUBLIC COMMENT REVIEWERS: The P 4522 committee spec fifically invites comments on the need
for slotted holes designed to accommodate existing 90 mm (3 1/2") hydrant tees and branches.

5.5 Component jointing

5.5.1 Connections between hydrant components

Surfaces forming connections between hydrant components shall provide a watertight joint.

The joint shall be made using either an elastomeric gasket or an O-ring, designed to withstand full ASTP
specified in table 4.

Joints between hydrant components shall be able to be disassembled and reassembled throughout the

hydrant’s service life. Fasteners shall be positioned so that they can be released and re-tightened, and joints
can be disassembled and reassembled when the hydrant is installed inside its surface box.

5.6  Spindle design
5.6.1 Requirements for screw-down and gate valve hydrants

The spindle design for a screw-down hydrant shall be as per the requirements of the latest version of this
Standard.

The spindle design for a gate valve hydrant shall be as per the requirements of AS 2638.2.
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5.6.2 Spindle sealing
Means shall be provided for sealing the spindle stem, or the external spindle nut, against the full allowable
operating pressure (AOP) specified in table 4.

The seals shall be toroidal sealing rings (o-rings), or other pressure actuated seals.

Not fewer than two seals shall be used to seal the spindle stem or external spindle nut. In addition to this a
spindle wiper ring shall be installed above the spindle seals to prevent ingress of foreign matter.

The surface roughness of all parts of the spindle or of the external spindle nut that are in contact with the
spindle seals shall not exceed 3.2 mm. The surface roughness of all parts of the spindle seal retainer that
are in contact with the spindle seals shall not exceed an average value of 6.3 mm with no single
measurement exceeding 8.5 mm. Surface roughness shall be measured in accordance with ISO 4288.

Spindle seals shall be capable of being removed and replaced while the hydrant is closed against the full
AOP specified.

5.6.3 Spindle ultimate strength
The spindle diameter shall be designed to withstand the minimum strength tests required by this Standard.

5.6.4 Thrust bearing or thrust collar
Spindle stems in screw-down hydrants shall be retained by either an external thrust bearing or a thrust collar
acting on the spindle.

The external thrust bearing or the thrust collar shall be designed to withstand the minimum strength test
required by this Standard.

5.6.5 Use of spindle cap

Where the hydrant design is such that the stainless steel spindle stem projects above the bonnet, flats to the
dimensions shown in figure 4, it shall be machined on the top of the spindle so that the hydrant can be
operated by a removable key. Where the diameter of the spindle is insufficient for this the spindle shall be
provided with a removable cap. The dimensions of the spindle cap shall be as set out in figure 4.

Fastener hole

1in 20 taper
on all sides

Figure 4 — Dimension of hydrant spindle cap
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The spindle cap shall be secured to the spindle stem by a corrosion resistant fastener. The securing
mechanism shall not rely on friction only. The spindle cap shall be removable throughout the life of the
hydrant.

The spindle and spindle cap assembly shall be designed to withstand the minimum strength tests required
by this Standard.

5.6.6 Use of external spindle nut
Where the hydrant is designed with an external spindle nut, the nut shall extend sufficiently above the bonnet
and its top shall be dimensioned as set out in figure 4 to allow the nut to be operated by the removable key.

The external spindle nut shall be designed to withstand the minimum strength tests required by this
Standard.

5.7 Threaded outlet design

5.7.1 Requirements for screw-down and gate valve hydrants
The requirements of this Standard shall apply to the threaded outlet on both the screw-down and the gate
valve hydrants.

5.7.2 Sealing between hydrant and outlet

Means shall be provided for sealing the joint between the threaded outlet and the body of a screw-down
hydrant, or the ductile iron fitting of a gate valve hydrant, against the full ASTP specified in table 4.

The seal shall be by toroidal sealing ring (o-ring), or other elastomeric seal or gasket.

The seal shall be capable of being replaced in the field.

5.7.3 Sealing between outlet and standpipe

The top of the threaded outlet shall have a machined face suitable for sealing against the elastomeric gasket
fitted to the stand-pipe or other threaded fittings.

The minimum width of face machined in the top of the threaded outlet shall not be less than 6 mm.

The machined face shall be dressed to remove sharp edges and surface roughness that may damage the
elastomeric gasket during use.

5.7.4 Fixing of the threaded outlet
Not fewer than three threaded fasteners shall be used to retain the outlet.

The outlet shall be capable of being replaced when the hydrant is installed inside its surface box.

5.7.5 Outlet ultimate strength
The threaded outlet and its fasteners shall be designed to withstand the minimum strength tests required by
this Standard.

5.7.6 Dust cover (optional)

The threaded outlet shall be provided with a dust cover if specified by the purchaser. It shall cover the full
depth of the thread. The internal surface of the cover shall be plain and not be threaded to engage the
thread on the outlet.

The dust cover shall be designed to remain in place when submerged.

The dust cover shall be securely attached to the hydrant by a chain or other flexible device.

5.8  Stopper design

The stopper for screw-down hydrants shall comply with the requirements of this Standard.

NOTE - If hydrants are intended for launching pigs or swabs they should be purpose designed for this function.

4522/v10 Page 26 of 40



DRAFT ONLY COMMITTEE IN CONFIDENCE

The gate in gate valve hydrants shall comply with the requirements of AS 2638.2.

5.8.1 Seating
The stopper and its seat shall be designed so that:

(&) The stopper self-centres over the seat on closing;
(b) The stopper and seat arrangement does not form a debris trap;

(c) When the stopper is raised off the seat the hydrant is capable of passing a sphere of not less than 25
mm diameter;

(d) The stopper seals drip-tight against full AOP when the hydrant is operated at or below the maximum
closing torque specified in table 5; and

(e) When the stopper is fully closed there shall be full engagement of the spindle and nut.

5.8.2 Coating
The stopper shall be encapsulated with a thoroughly bonded synthetic rubber or fitted with a replaceable
sealing washer.

Stoppers manufactured from ferrous metal (ductile iron or cast iron) shall be fully encapsulated.

5.8.3 Stopper guides
Where guides are provided to restrain the stopper from rotating, the designer shall avoid arrangements that
result in eccentric loads being applied to the spindle stem or other moving parts.

The guides shall prevent the stopper from rotating when the minimum strength test torque is applied to the
spindle and the stopper is prevented from seating by being supported at a single point under its sealing area.

5.9 Design of screw-down hydrant body

The body of the screw-down hydrant shall be designed to achieve the dimensions defined in 5.4.

The body casting shall be provided with a boss. The boss shall be located at the lowest practical point
above the sealing seat. It shall be of sufficient size to allow drilling and tapping suitable for installation of a
blank plug, frost plug, or auto drain valve. The hydrant shall normally be supplied with the boss undrilled,
except that in frost prone areas the purchaser may specify the hydrant be supplied with a frost plug or have
an auto drain valve fitted.

The seat design shall centralise the stopper when the hydrant is closed.

5.10 Requirements for auto drain plug
Drain plugs if fitted must be of the auto draining design, and be able to be replaced while the hydrant is
under pressure in the closed position.

The auto drain plug shall be located at the lowest practical point to ensure maximum drainage is achieved.

The drain must operate to ensure that a watertight seal is achieved at pressures above 70 kPa and open to
drain the hydrant at a minimum of 5 kPa.
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6 COATINGS

6.1 General
Screw-down hydrants shall be coated in accordance with this Standard.

Gate valve hydrants shall be coated in accordance with AS 2638.2 and AS/NZS 2280.

All internal and external surfaces on all ductile cast iron components shall be coated with a polymeric coating
in accordance with AS/NZS 4158.

The purchaser may specify alternative coatings for screw-down hydrants intended for above ground use.

6.2  Colour of external coating
Hydrants intended for installation on potable water mains shall be blue. Hydrants to be installed on pipelines
other than potable water mains shall not be blue.
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7 TESTING
7.1  Type tests

Type tests for the screw-down hydrant shall be in accordance with this Standard.

The type tests shall be carried out at ambient temperature using two prototype hydrants or two randomly
selected hydrants that have passed all production tests. Minimum required strength testing, pressure,
seating, and functionality testing shall be carried out on one hydrant. Cyclical and endurance testing shall be
carried out on the second hydrant.

Tests that require water shall be conducted using clean, cold potable mains water.

Test shall be conducted in the order they appear in this Standard.

7.2  Strength, pressure, seating, and functionality type tests

7.2.1  Minimum required strength test for thrust collar, spindle, spindle nut, and cap
Before commencing tests the number of turns of the spindle required to achieve full travel of the stopper
from fully open to fully closed (drip tight under ASTP) shall be recorded.

Where the hydrant design does not incorporate an external spindle nut, the spindle cap shall be fitted to the
spindle throughout testing.

Before any tests are undertaken remove all air from the test system.

The procedure shall be as follows:

Test 1

With the stopper closed and correctly seated but not fully torqued apply a pressure of 1,600 kPa to the
hydrant inlet. Apply a torque in the clockwise direction to the operating spindle until the minimum strength
test-torque specified in table 5 is achieved. Rate of application of the torque shall be sufficient to achieve
minimum strength test-torque within 15 seconds and the torque shall not be suddenly applied.

Test 2

With the stopper fully open but fully torqued apply a pressure of 1,600 kPa to hydrant body and inlet. Apply
a torque in the anti-clockwise direction to the operating spindle until the minimum strength test-torque
specified in table 5 is achieved. Rate of application of the torque shall be sufficient to achieve minimum
strength test-torque within 15 seconds and the torque shall not be suddenly applied.

Test 3

On completion of Tests 1 and 2 record the number of turns of the spindle required to achieve full travel of the
stopper from fully open to fully closed (drip tight under AOP). The hydrant shall be required to operate
through the same number of turns, plus or minus one half turn, to verify that no damage to the components
has occurred.

Test4

With the stopper closed and correctly seated apply a pressure of 1,600 kPa on the inlet side of the stopper.
Simultaneously, apply the minimum strength test-torque specified in table 5 together with the minimum
strength test moment specified in table 5 to the spindle. Rate of application of the torque shall be sufficient
to achieve minimum strength loading within 10 to 15 seconds and the torque and test loading shall not be
suddenly applied. There shall be no fracture, plastic deformation, or distortion of any part of the spindle stem
or external spindle nut.

Table 5 — Minimum strength requirements for testing screw-down hydrants

Minimum strength
Test torque
(KNm)

Minimum strength
Test moment
(Nm)

Maximum
Closing torque
(Nm)

1.0

500

75
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7.2.2 Body pressure test

Test5

With the stopper open, apply a pressure of 1.25 times the ASTP to the body of the hydrant for a period of 1
minute. The outlet should be blanked off while performing this test

There shall be no fracture or plastic deformation of any part of the hydrant.

There shall be no leakage at pressure containing joints.

7.2.3 Stopper/spindle strength test

Test 6

With the stopper closed and correctly seated apply a pressure of 1.25 times the full ASTP to the inlet side of
the stopper for a period of 15 minutes. The pressure in the body of the hydrant shall be atmospheric.
Inspect the stopper and spindle stem assembly to ensure no deformation or distortion has occurred.

Leakage past the stopper shall not be cause for failure.

Test7

With the hydrant securely fastened to a rigid support, arrange a support to prevent the stopper from seating,
but does not prevent the stopper from rotating. The base of the support shall be radiused so that it does not
resist rotation about its base.

The support shall be arranged so that its axis is in-line with the axis of the stopper as shown in figure 5.

The rigid support may be radiused to assist with location and assembly of the test piece. The radius in the
rigid support shall be sufficiently shallow so as not to resist rotation of the support about its base.

PUBLIC COMMENT REVIEWERS: The P 4522 committee spec fifically invites comment on this test
which is intended to simulate unfavourable operatin g conditions.
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(NOTE - Head works of valve F
not drawn for clarity)

Stopper supported by
point aligned with
spindle axis

Support radiused to centralise
point support and aid assembly
of test piece

Stopper prevented from
seating by point support

Setscrew to facilitate assembly
(to be removed before testing)

/

N

Hydrant fixed to rigid support

Suggested form for
point support

Figure 5 — Arrangement for supporting stopper when testing strength of guides

Apply a torque to the operating spindle in the clockwise direction until the minimum strength test torque
specified in table 5 is achieved. Rate of application of the torque shall be sufficient to achieve minimum
strength test torque within 10 to 15 seconds and the torque shall not be suddenly applied.

Inspect the stopper and spindle stem assembly to ensure no deformation has occurred, especially to the
guides that prevent the stopper from rotating.

7.2.4 Minimum required strength test for threaded outlet and hydrant body

Test 8

The hydrant shall be firmly mounted to a rigid test bed by bolting through the mounting flange. A lever
arrangement shall be threaded onto the hydrant outlet as shown in figure 6.
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Lever securely threaded

onto valve outlet x
YV RS
M=4.2kNm

Hydrant valve bolted
to test bed

/ Rigid test bed

Figure 6 — Arrangement for strength testing of thre  aded outlet

The threaded outlet shall be subjected to a moment of 4.2 kNm for a period of not less than 2 minutes.
There shall be no elongation or deformation of either the threaded outlet or the fasteners fixing it to the
hydrant body. Following loading of the threaded outlet, the hydrant shall be pressurised to full ASTP. The
joint between the body and the threaded outlet shall not leak.

Test9

The hydrant shall be firmly mounted to a rigid test bed by bolting through the mounting flange. A lever
arrangement shall be threaded onto the hydrant outlet as shown in figure 6.

The threaded outlet shall be subjected to a moment of 12 kNm. The load on the lever shall not be suddenly
applied. There shall be no fracture, plastic deformation or distortion of any part of the hydrant body or
mounting flange.

7.2.5 Closing torque test

Test 10

Demonstrate that the torque required to operate the hydrant and achieve sealing against full AOP (specified
in table 4) at the inlet does not exceed the maximum closing torque specified in table 5.

7.2.6 Operating torque test

Test 11
Fully open the hydrant. Pressurise the hydrant inlet and hydrant body to full AOP.
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Close the hydrant using the same number of turns determined prior to conducting Test 1, plus or minus one
turn. The torque required to turn the spindle through the entire travel of the stopper shall not exceed the
maximum closing torque specified in table 5.

Fully open the hydrant. The torque required to turn the spindle over the entire travel of the stopper shall not
exceed the maximum closing torque specified in table 5.

7.2.7 Spindle seal replacement test

Test 12
Demonstrate a means of replacing the spindle seals with the hydrant remaining closed against full AOP.

7.2.8 Final inspection

Test 13

Dismantle the hydrant and inspect all components to ensure there is no abnormal wear, distortion, or
misalignment between components.

7.2.9 Stopper encapsulation de-bonding test

Test 14
Encapsulation rubber bonding tests shall be carried out in accordance with ASTM D429 test method.

Test specimens shall be prepared from stoppers that have satisfied production inspection and testing.
The adhesion shall not be less than 7 N/mm with a failure type R — 100.

This test shall not apply to hydrants that use a washer and washer retaining plate to provide a seal.

7.3 Cyclical endurance type testing

Test 15

Install the second hydrant on rigid piping connected to a single pressure source complying with the following
specifications:

Minimum flow: 25 L/sec
Pressure at hydrant outlet: Atmospheric
Minimum static head: 800 kPa

The hydrant shall be installed on the testing apparatus and fully closed to the maximum closing torque
specified in table 5 for a period of not less than 24 hours before commencing the test. The pressure in the
testing apparatus shall be atmospheric during this time.

Apply the test pressure and fully open and fully close the hydrant to a drip-tight seal for 400 cycles.
Operating torque shall not exceed the maximum closing torque specified in table 5.

The hydrant shall be fully closed to the maximum closing torque specified in table 5 for a further period of not
less than 24 hours on completion of the test. The pressure in the testing apparatus shall be atmospheric
during this time.

Conduct a closing torque and a operating torque test in accordance with 7.2.5 and 7.2.6. The hydrant shall
seal drip-tight.

Following completion of the stopper seating test, dismantle the hydrant and inspect the components as
follows:

(a) Stopper: There shall be no dis-bondment of the encapsulating rubber from the metal. There shall be no
loss of encapsulating rubber from the stopper or the washer;

(b) Coating: The internal coating shall meet the acceptance conditions of AS 3894.1; and

(c) Spindle, nut, and thrust collar: There shall be no observable damage, abnormal wear, deformation, or
misalignment of components.
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7.4  Production testing

7.4.1 General
Each hydrant shall be hydrostatically tested. Testing shall be carried out at ambient temperature. Tests
shall be conducted using clean, cold potable mains water.

Hydrants shall be tested using a free-end seat test arrangement.

Production testing shall include body pressure test, stopper seating test, and coating test (see 7.4.2, 7.4.3,
and 7.4.4).

7.4.2 Body pressure test

Test A

With the stopper in the open position, and the inlet and outlet sealed, pressurise the hydrant to full ASTP for
a period of not less than 15 seconds.

No leakage shall be allowed.

7.4.3 Stopper seating test

TestB

With the stopper in the closed position apply the maximum closing torque and then pressurise the inlet of the
hydrant to full ASTP for a period of not less than 15 seconds. The pressure above the seat (in the hydrant
body) shall be atmospheric.

No leakage shall be allowed.

7.4.4 Coating tests

TestC
Polymeric coatings shall be tested in accordance with AS/NZS 4158.

7.5  Demonstrating compliance with the Standard
The means by which compliance with NZS 4522:2010 shall be demonstrated by a manufacturer are set out
in Appendix B.
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8 MARKING AND PACKAGING
8.1 Marking

8.1.1 Marking of screw-down hydrants
Each hydrant shall have the following information clearly displayed:

(&) Manufacturer's name or mark;

(b) Manufacturer’s code (reference used by manufacturer to identify origin of manufacture and for the
supply of spare parts);

(c) Year of manufacture;
(d) The number and date of this Standard — NZS 4522:2010; and

(e) Manufacturer’s batch identification.

Information may be displayed on a plate of durable material that is securely fixed to the body of the hydrant.

Alternatively items (a), (d), and (e) may be cast into the hydrant body. Items (b) and (c) may be stamped into
permanent affixed, external copper alloy assemblies on the hydrant (either the top of the external nut or the
mounting flange of the threaded outlet).

Markings (b) and (c) shall be on the top surface of the hydrant. All markings shall be clear with lettering not
less than 6 mm high.

8.2  Packaging
Hydrants shall be suitably packed to prevent damage to the coating, threaded outlet, or any part of the
hydrant during transit.

The stopper shall be fully closed prior to dispatch.
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APPENDIX A —

TYPICAL ARRANGEMENT FOR HYDRANTS
(Normative)

This appendix provides illustrations of the typical arrangement of the screw-down fire hydrant (both non-
rising spindle and external spindle nut type) and of the gate valve composite fire hydrant.

Figure Al — Typical arrangement of the screw-down f  ire hydrant — Non-rising spindle type

Figure A2 — Typical arrangement of the screw-down f  ire hydrant — External spindle nut type
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Figure A3 — Typical arrangement of the gate valve ¢ = omposite fire hydrant
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APPENDIX B —
MEANS FOR DEMONSTRATING COMPLIANCE WITH THIS STANDA RD —
SCREW-DOWN HYDRANTS ONLY

(Normative)

B1 SCOPE
This Appendix sets out means by which compliance with this Standard shall be demonstrated by a
manufacturer. Compliance shall be based on either:

(&) The use of a product certification scheme; or
(b) The use of a minimum sampling and testing frequency plan.

B2 PRODUCT CERTIFICATION
The purpose of product certification is to provide independent assurance of the claim by the manufacturer
that products comply with this Standard.

The certification scheme should meet the criteria described in SANZ/SAA HB 18.28 (ISO/IEC Guide 28) in
that, as well as full type testing from independently sampled production and subsequent verification of
conformance, it requires the manufacturer to maintain effective planning to control production.

The certification scheme serves to indicate that the products consistently conform to the requirements of this
Standard.

Product certification shall be conducted by a certification body accredited by the Joint Accreditation System
for Australia and New Zealand (JAS-ANZ) or by another accreditation body that is acceptable to JAS-ANZ.

The frequency of the sampling and testing plan, as detailed in B5, shall be used by the certifying body for
product compliance auditing. However, where the manufacturer can demonstrate adequate process control
to the certifying body, the frequency of sampling and testing nominated in the manufacturer's quality plan
and/or documented procedures shall take precedence for the purpose of product certification.

B3 DEFINITIONS

B3.1  Production batch

A clearly identifiable collection of units, manufactured consecutively or continuously under the same
conditions, using material or compound to the same specification. There may be more than one hydrant
batch in a production batch.

B3.2 Hydrant batch
Schedule of hydrants of the same type, identical dimensional characteristics, and, manufactured from the
same components. The hydrant batch is defined by the manufacturer.

B3.3 Lot
A clearly identifiable subdivision of a batch for inspection purposes.

B3.4  Sample
One or more units of product drawn from a batch or lot, selected at random without regard to quality.

NOTE — The number of units of product in the sample is the sample size.

B3.5 Batch release test (BRT)
A test performed by the manufacturer on a batch of components, which has to be satisfactorily completed
before the batch can be released.

B3.6  Sampling plan
A specific plan, which indicates the number of units of components or assemblies to be inspected.

B3.7 Type testing (TT)
Testing performed to prove that the material, component, joint or assembly is capable of conforming to the
requirements given in the relevant Standard.
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B4 TESTING

B4.1 General
Table B1 sets out the minimum sampling and testing frequency plan for a manufacturer to demonstrate
compliance of product(s) to this Standard.

B4.2 Retesting
In the event of a test failure, the products within the batch shall be 100% tested and only those items found
to comply may be claimed and/or marked as complying with this Standard.

Table B1 — Minimum sampling and testing frequency p  lan — Hydrants

Characteristic blause | Requirement |Test method ﬂ:requency
Type tests
4.1 Materials Review materials parts
lists and compliance
certificates
At any change
4.3 Dezincification AS 2345 in materials
resistance of copper
alloys
4.2 Contamination of | AS/NZS 4020 At change in
. water materials or
Material
properties every S years
whichever
occurs first
4.1 Elastomer AS 1646
At any change
Suitability for service | Review data sheets in elastomer
conditions
Hardness AS 1683.15.1
5.4 Standard critical Design drawings and | At any change
dimensions 5.4 in design
Design
5.4.4 Inlet flange Figure 5.2, and
AS 4087 figure B5 and
BS 10 Table D
5.8.2 Stopper coating Review design
drawings and
operate and inspect
valve
5.5 Component jointing — | Review design
connections drawings. Disassemble
and reassemble valve
. 5.1.3 Waterway Review design Al any change in
Design . design
(continued) and drawings
5.8.1
(©)
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5.6.2 Spindle sealing
5.6.4 Thrust bearing or Rewew de3|gp
collar drawings and inspect
5.6.5 Spindle cap valve
3.8.3 External spindle nut
6.1 Coating effective for
and all internally wetted At any change
Protective 6.2 surfaces, external AS/NZS 4158 in materials or
coatings surfaces and non coating process
corrosion-resistant
materials
7.2.1 Strength — thrust 7.2.1
collar, spindle,
spindle nut and cap
7.2.2 Body pressure 7.2.2
7.2.3 Stopper strength 7.2.3
7.24 Threaded outlet 7.2.4
7.2.5 Closing/Sealing 7.2.5
torque At any change in
7.2.6 | Operating torque 7.2.6 design
7.2.7 Spindle seal 7.2.7
Performance replacement
7.2.8 Final inspection Visual inspection
7.2.9 Stopper ASTM D429
encapsulation de-
bonding test
7.3 Cyclical endurance | 7.3 using flow test rig At any change in
type testing design or coating
material or
coating
application
technique
Production tests
5.4 Standard critical Design drawings, | One hydrant per
dimensions (effective | inspection production
Design height and drilling batch
production tests pattern)
7.4.2 Body pressure test 7.4.2 Each valve
7.4.3 Stopper seating test | 7.4.3
6.1 Coatings AS/NZS 4158 To AS/NZS 4158
8.1.1 Body markings One valve per
Markings - Visual examination production
8.2 Packaging batch
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