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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm
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Introduction

This International Standard has been developed by users/purchasers and suppliers/manufacturers of
subsurface safety valve (SSSV) equipment intended for use in the petroleum and natural gas industry
worldwide. This International Standard is intended to give requirements and information to both parties on the
design, operation, installation and testing of subsurface safety valve system equipment and also the
storagel/transport, maintenance _and redress of the SSSV equipment

Users of this International Standard should be aware that further or differing requirements might Qe needed for
individual installations, storage/transport and maintenance. This International Standard |is” nof intended to
inhibit the user/purchaser from accepting alternative engineering solutions. This may bé ‘particulafly applicable
wherg there is innovative or developing well-completion technology.

© 1SO 2004 - All rights reserved \
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INTERNATIONAL STANDARD

ISO 10417:2004(E)

Petroleum and natural gas industries — Subsurface safety
valve systems — Design, installation, operation and redress

1 anpn

This
test,

Stanglard establishes requirements and provides guidelines for selection, handling,

docu
This

NOTH

International Standard establishes requirements and provides guidelines for configuration
pperation and documentation of subsurface safety valve (SSSV) systems. In addition, this

mentation of SSSV downhole production equipment.
nternational Standard is not applicable to repair activities.

ISO 10432 provides requirements for SSSV equipment repair.

2

The following referenced documents are indispensable for«tfie application of this documen

refer
docu

ISO ¢
ISO ¢
ISO 1
equid

ISO 1
nippl

ANS
Requ

3

For the purposes of this document, the terms and definitions given in ISO 9000 and the following

3.1

Terms and definitions

ormative references

nces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

D000, Quality management systems — Fundameéntals and vocabulary

D712, Non-destructive testing — Qualification and certification of personnel

0432:—"), Petroleum and natural gas industries — Downhole equipment — Subsurface
ment

6070, Petroleum and natural~gas industries — Downhole equipment — Lock mandrels
DS

NCSL Z 540-1, Calibration — Calibration Laboratories and Measuring and Test Equipmer
irements

, installation,
International
edress and

t. For dated
b referenced

safety valve

and landing

t — General

Bpply.

control line
conduit utilized to transmit control signals to SCSSVs

3.2

emergency shutdown system
system of stations which, when activated, initiate facility shutdown

3.3
equa

lizing feature

SSSV mechanism which permits the well pressure to bypass the SCSSV closure mechanism

1) To be published.

© IS0

2004 — All rights reserved


https://standardsiso.com/api/?name=c826f97a86f1c35f559269c6829cacc1

ISO 10417:2004(E)

3.4

fail-safe device

device which

3.5

, upon loss of the control medium, automatically shifts to a safe position

fail-safe setting depth
maximum true vertical depth at which an SCSSV can be set and closed under worst-case hydrostatic

conditions

3.6

maintenance

service oper

3.7

manufacturer

principal age

3.8

operating manual

publication is
installation, g

3.9
operator
user of SSS
[1ISO 10432]

3.10
orifice

designed resftriction which causes the pressure drop in velocity-type SSCSVs

3.1
packaging
enclosure(s)
impacts and

3.12

qualified pa
part manufa
produced to
manufacture

NOTE IS

3.13

ht in the design, fabrication and furnishing of original SSSV system equipment

sued by the manufacturer, which contains detailed data and instructiens related to the dg
peration and maintenance of SSSV system equipment

system equipment

of sufficient structural integrity to protect contents from damage or contamination, incl
environmental conditions eneountered during the various phases of transport

t
ctured under a recognized quality assurance programme and, in the case of replace

meet or exceedthe performance of the original part produced by the original equig
 (OEM)

0 9001.is:an example of a recognized quality assurance programme.

sign,

Liding

ment,
ment

qualified pe

r'sonnel

personnel with characteristics or abilities, gained through training and/or experience as measured against
established requirements, standards or tests, that enable the individual to perform a required function

3.14
redress

any activity involving the replacement of qualified parts (3.12) within the limits described in 5.3.3

3.15
repair

any activity beyond the scope of redress that includes disassembly, re-assembly and testing, with or without
the replacement of qualified parts, and may include machining, welding, heat-treating or other manufacturing
operations, that restores the equipment to its original performance

© ISO 2004 — All rights reserved
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3.16
safety valve landing nipple
any receptacle containing a profile designed for the installation of an SSSV lock mandrel

NOTE It may be ported for communication to an outside source for SSSV operation.

3.17
safety valve lock mandrel
retention device used for SSSV equipment

3.18
self-
SCS$V mechanism which, on initiation of opening sequence of the SSSV, permits the well pressure to
automatically bypass the SCSSV closure mechanism

3.19
storgge
act of retaining SSSV system equipment without damage or contamination, afteriprecessing is completed and
prior o or after field use, including the transport process

3.20
SSSY system equipment
components which include the surface-control system (3.2.4), control line (3.1), SSSV (3.23), safety valve
lock [3.17), safety valve landing nipple (3.16), flow couplings and other downhole control comppnents

3.21
surfgce-controlled subsurface safety valve

SCS$V

SSSY controlled from the surface by hydraulic, electrical, mechanical or other means

3.22
subsjurface-controlled subsurface safety.valve
SSC$V

SSSY actuated by the characteristics of the well itself

NOTH These devices are usuallyactuated by the differential pressure through the SSCSV (velocity typg) or by tubing
presshre at the SSCSV (high or low'pressure type).

3.23
subsjurface safety valve
SSS
devide whose desigh-function is to prevent uncontrolled well flow when closed

NOTE These’devices can be installed and retrieved by wireline or pump-down methods (wireline-retfievable) or be
an intpgral part.of the tubing string (tubing-retrievable).

[ISO [10432]

3.24
surface control system
surface equipment including manifolding, sensors, and power source to control the SCSSV

3.25

surface safety valve

SSsvVv

automatic wellhead valve assembly which closes upon loss of power supply

NOTE Where used in this International Standard, the term is understood to include an SSV valve and SSV actuator.

[1SO 10423]

© 1SO 2004 - All rights reserved 3
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3.26
transport
actions requi

3.27

red to ship SSSV system equipment from one geographic location to another

underwater safety valve

gt?[:),matic valve assembly (installed at an underwater wellhead location) which will close upon loss of power
supply

NOTE Where used in this International Standard, the term is understood to include a USV valve and USV actuator.
[ISO 10423]

3.28

well test rate

stabilized ratg at which the well is produced on a routine basis

4 Abbreyiated terms

ESD emergency shut-down

FSSD fail-safe setting depth

NDE hon-destructive examination

OEM priginal equipment manufacturer

SCSSV surface-controlled subsurface safety valve

SDV shutdown valve

SSCSV subsurface-controlled subsurface safety valve

SSSV subsurface safety valve

SSV surface safety valve

SVLN safety valve landing nipple

TFL through flowline

TRSV fubing-retrievable safety valve

TR-SCSSV ubing-retrievable surface-controlled subsurface safety valve
usv underwater safety valve

5 System configuration

5.1

General

Subsurface safety valve systems are provided for the prevention of uncontrolled well flow when actuated.
They include SCSSVs and SSCSVs, which are positioned below the wellhead and below ground level/mudline
and are installed/retrieved by tubing, wireline, and TFL and their control systems (see Figure 1).

© ISO 2004 — All rights reserved
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1 fysible plugs. 10 hydraulic/pneumatic pressure to mastgr valve

2 SD pressure line [207 kPa to 345 kPa (30 psi to 50 psi)] 11 hydraulic pressure line to SCSSV

3 draulic/pneumatic pressure line to wing valve 12 manual remote emergency shutdown $tation

4  highpitot-signat +3—suppty-fine

5 low pilot signal 14 flowline scrubber assembly

6 pilot box 15 hydraulic pressure line to the SCSSV

7 wing SSV hydraulic or pneumatic actuator 16 hydraulic/pneumatic control panel

8 master SSV hydraulic or pneumatic actuator 17 surface-controlled subsurface safety valve (SCSSV)
9 supply to pilots [172 kPa (25 psi)]

Figure 1 — Example: Surface-controlled subsurface safety valve system

© 1SO 2004 - All rights reserved 5
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5.2 System requirements

5.2.1 General

The user/purchaser, when developing the system configuration, shall consider all the pertinent elements and
their compatibility. These elements shall include the following: control system, control line, wellhead/tubing
hanger passages and connectors, control line protectors, control fluid (for SCSSV); SSSV; flow couplings;
locking and sealing devices (for wireline safety valves); safety-valve landing nipples; related tools and

exposed fluids.

5.2.2 Insta

5.2.21

The user/pur
approved by
manufacture
installation tq

5.2.2.2

The surface
contribute to

All elements
vulnerable tg
control syste
shall be desi

It is desirab
duplication.
result in clos

If hydraulic g
greater than
verified capa

For multiple-|
SSSV isolati

ESD controls
engineering
incorporated
opening seq
mechanism

Geéneral

Control system

lation

chaser shall assure that installation and installation testing of the SSSV system is performe
qualified personnel using documented procedures and acceptance criteria in accordance wi
’s operating manual and operator's system integration manual. System“-configuration
sting results shall become a part of the well records (see 5.4).

control system shall include the elements necessary to sefse” abnormal conditions that
uncontrolled well flow and shall transmit the necessary signalto the SCSSV for closure.

of the integrated system shall be analysed for potential hazards that may render the sy
failure or may preclude safe use. For example, automatic resets shall not be incorporated
m since this feature may cause the SCSSV to reopen when it should remain closed. Sys
jned and operated to address the potential hazards to safe use.

le to integrate the SCSSV surface-control system into the surface safety system to
Features shall be designed in the integrated system whereby routine production upsets d
ire of the SCSSV(s).

r pneumatic control systems are utilized, the test pressure of those systems shall be equal

ble of meeting all anticipated’environmental conditions, including temperature.

well installations, the-control-system manifolding shall include provisions for individual we
bN.

should beginstalled in strategic locations in accordance with applicable regulations and s
between»closure of the tree valves controlled by the ESD and the downhole SCSSV

uence(should be reversed on returning production facilities to normal operations. This
Ehiall be carefully analysed and documented to verify that it does not create additional ha

i and
h the
and

may

stem
n the
tems

avoid
o not

to or

the highest operating pressure of that system when installed. System components shall be

| and

ound

judgement’)‘'To avoid closure of the SCSSV under full well-flow conditions, a delay shall be

The
delay
yards

that render tt

e SystenTvulnerabte tofaiture:

For additional information, see ISO 13628-6.

5.2.23

Control line

Prior to installation, the control line shall be verified as filled with the specified control fluid of the specified
cleanliness. During installation, care shall be taken to ensure that, when fully installed, the control line has no
detrimental physical damage that can cause fluid flow restriction, stress risers or corrosion initiation sites. See
5.3.1.7 for control-line selection criteria.

© ISO 2004 — All rights reserved
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5.2.2.4 Wellhead/tubing hanger passages and connectors
Passages/connectors shall have the following characteristics/considerations:

a) the verified pressure rating shall be equal to or greater than the highest anticipated control-system
operating pressure;

b) specific consideration shall be given to minimum passages being equal to or greater than the control line;
c) materials shall be compatible with the production environment and other fluids that may come in contact;

equal to or

reater than 68,9 MPa (10 000 psi);

e) e design and location of the wellhead outlet for the control line may include a,valve for closure and
Solation of the individual well from the control system. This valve shall be maintaingd in the ppen position
uring normal operations and it shall be readily identified when closed, since.its closure wijll render the
BCSSV inoperative.

Py -1

5.2.2|5 Control-line protectors

Control-line protectors should be used to protect the control line frony possible damage (abrasign, flattening,
etc.) that could occur during running/pulling operations after connécting the control line. When ysed, at least
one protector for each tubing joint is recommended. The cross-coupling types are recommendg¢d to prevent
the pfotector from moving on the tubing joint. Protectors shall have dimensions compatible with tHe tubing size
and gonnection, with the control-line size and type, and with-the casing drift.

~

5.2.2|16 Control fluid

The equirements of 5.3.1.6 on control fluid selection apply.

5.2.2]7 SSSV

SSSYVs shall be selected that have been verified as being compatible with the dimensions and gonfigurations
of: tybing and auxiliary conduit~€onnections; tubing and casing drift diameters; related pefmanent well
equigment and well-servicing toals; control or other fluids in contact with the equipment.

Well effluents and producing-Characteristics are principal factors in selection and design.

Scalg, paraffin and<hydrate deposition affect closure performance and should be carefully donsidered in
determining the sétting depth, especially for SSCSVs.

5.2.2|8 Flow couplings

Flow|entrance effects can have an affect on SSSV performance. To reduce the resultant effects pf turbulence
duringproduction, flow couplings should be considered an integral part of the tubing string, both upstream and
downstream of the SSSV. Flow couplings should be compatible with the ID of the SSSV for an ample length
prior to the SSSV entrance and at the exit. Typical industry practice has been to provide a minimum of 0,9 m
(3 ft) in length provided it exceeds 8 to 10 times the ID of the tubing. In the case of TR-SCSSV installations,
flow coupling length should take into account future insert valve installations.

5.2.2.9 Lock mandrels, safety valve landing nipples, sealing devices and related tools

Lock mandrels, safety valve landing nipples, sealing devices, running tools and related equipment shall be
verified as compatible with the dimensions and configurations of related permanent well equipment and well-
servicing tools. Installations and retrievals shall meet the requirements identified in the manufacturer’s
operating manual and, where applicable, the documented procedures of the user/purchaser as specified in
ISO 16070.

© 1SO 2004 - All rights reserved 7
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5.2.2.10 Receiving inspection
SSSV system equipment shall be inspected when received.

Upon receipt of the SSSV equipment on location, documentation, e.g. receiving report, operations manual,
data sheet, shall be checked to

a) verify that the part number and serial number on the SSSV equipment correspond to those recorded on
the accompanying documents,

b) ensure that all visible sealing elements and threads are not damaged, and that all other visible features

do not exhibitdamage-tt

Prior to instpllation, the opening and closing hydraulic pressures (or operating loads) shall be-'varified
according to the specific manufacturer’s operating manual. Ensure that the SCSSV will function,fail-safe at the
ng depth before installation by calculation of FSSD in accordance with the. manufactprer's
operating mgnual.

It is recommgended that SSSV system components be functionally tested prior to installation. Annex B pffers
guidelines fof performing this process.

5.2.3 System test

5.2.3.1 Geéneral

When install¢d, the SSSV system equipment shall be tested by qualified personnel to ensure proper opefation.
System evaluation procedures shall include testing procedures, acceptance criteria, and documentation
requirementy.

5.2.3.2 Surface control system

To assure performance of the surface control system within the design limits, the manufacturer's/operptor’'s
prescribed operating procedures shall be followed. See Annex C for further recommendations and guidglines
on operations.

The surface [control system shall be tested at a maximum interval of every six months, with considefation
given to nofflow conditions, unless local regulations, conditions and/or documented historical evidence
indicate a different testing frequency-

To test the dystem, operate’an”"ESD valve. The system tests successfully when all SCSSVs close aft¢r the
prescribed de¢lay.

5.23.3 SCSsV

The opening| and closing hydraulic pressures, mechanical actuation, closure-mechanism integrity and [other
features shaltbeverifiedaccordingtothe manufacturer s operating mmanuat prior to vatve instattatior:

After installation of the SCSSV in the well, the SCSSV shall be closed under minimum or no-flow conditions by
operation of the surface control system. Verification of closure operation may be accomplished by pressure
build-up/in-flow test. The SCSSV can be tested for leakage by opening the surface valves to check for flow.
The SCSSV is reopened following the procedures in the manufacturer’s operating manual.

SCSSVs shall be tested by closure-mechanism operation to verify the rate of leakage through the closure
mechanism at a maximum interval of every six months unless local regulations, conditions and/or documented
historical data indicate a different testing frequency. Leakage rates exceeding 400 cm3/min (13,5 oz/min) of
liquid or 0,43 m3/min (15 scfm) of test gas shall be cause for test rejection and corrective action shall be taken
to meet the requirements of this International Standard. Methods other than volumetric determination of

8 © ISO 2004 — All rights reserved
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leakage may be used, provided they are verifiable and repeatable. Example procedures for testing of an in
situ SCSSV are provided in Annex E, which confirm fail-safe operation.

More frequent operation of the SCSSV as dictated by field experience may serve to keep all moving parts free
and functioning properly, and aid in early detection of failures.

5.2.3.4 SSCSV

Before installation, SSCSVs shall be tested by qualified personnel in accordance with the manufacturer’s
operating manual to verify mechanical actuation and closure-mechanism pressure integrity. A mechanical
device may be used to test the actuation mechanism.

Guidjance on sizing of subsurface-controller safety valves is provided in Annex D.
Testihg of an SSCSV in the well is only recommended for those systems designed for in\sifu testipg.

Installed (non-tubing conveyed) SSCSVs shall be retrieved, inspected, tested,(and reset to|current well
condftions in accordance with the manufacturer's recommendations at intervals-not to exceed 12 months.
More|frequent inspection as dictated by field experience may be necessary for_early detection of|service wear
or foyling.
Presgure testing of the closure mechanism should be at 1,38 MPa + &% (200 psi + 5 %) pressurg differential.

Leakfge rates exceeding 400 cm3/min (13,5 oz/min) of liquid or-0,43 m3/min (15 scfm) of test|gas shall be
caus¢ for test rejection.

5.2.4| System quality

5.24|]1 General
This pubclause provides minimum quality control requirements to meet this International Standafd. All quality

contrpl functions shall be controlled by documented instructions, which include acceptance criteria and test
resulfs.

5.2.4/2 Personnel qualifications

All personnel performing installation, redress, testing, and inspection for acceptance shall bg qualified in
accordance with documentedyrequirements.

Personnel performingCvisual examinations shall have an annual eye examination, as applicable to the
discipline to be perférmed, in accordance with ISO 9712.

Personnel performing NDE shall be qualified in accordance with ISO 9712, to at least Level Il or gquivalent.

NOTE For the purposes of these provisions, SNT-TC-1A is equivalent to ISO 9712.

5.2.4.3 Calibration systems

5.24.31 Measuring and testing equipment used for acceptance shall be identified, inspected, calibrated
and adjusted at specific intervals in accordance with documented specifications, ANSI/NCSL Z 540-1 and this
International Standard.

5.2.4.3.2 Pressure-measuring devices shall

a) be readable to at least + 0,5 % of full-scale range,

b) be calibrated to maintain £ 2 % accuracy of full-scale range.

5.2.4.3.3 Pressure-measuring devices shall be used only within the calibrated range.

© 1SO 2004 - All rights reserved 9
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5.24.3.4

Pressure-measuring devices shall be calibrated with a master pressure-measuring device or a

deadweight tester. Calibration intervals for pressure-measuring devices shall be a maximum of three months
until documented calibration history can be established. Calibration intervals shall then be established based

on repeatabil
5.3 Equip
5.3.1

5.3.1.1

ity, degree of usage and documented calibration history.

ment requirements

Selection

Materials

The user/pu
intended env
pressure, flo

531.2 In

Equipment

configuration
permanent W

5.3.1.3

Equipment s
temperature

5314

5.3.1.41 (
The user/pu
equalizing/ng
lock-open. F
ISO 10432.

53142 |

The following

Pressures/temperatures/flow rates/loads

S$SVs

maximuin fail-safe setting depth according to the manufacturer’s operating manual;

chaser shall ensure that the materials used in SSSV system equipment are suitable|fd
ironment, e.g. corrosion, stress-cracking (see 1ISO 10432 for SSSV class of service applicat
v rates, loads and temperature.

lerfaces
thall be selected that has been verified as being compatible with )the dimensions

s of: tubing and auxiliary conduit connections; tubing and casing_drift diameters; re
ell equipment and well-servicing tools; and control or other fluids in contact with the equipms

hall be selected that is verified as meeting or exceeding the anticipated pressure r:
range, maximum/minimum flow rates, and anticipated deading conditions.

Characteristics
rchaser shall consider for selection-the following functional characteristics: equalizing
n-equalizing; selective/non-selective profiles; secondary communication; temporary/perm
br a more extensive list of requirements, see the functional specification requirements giv

Determination of SCSSV- setting depth

shall be considered when determining the SCSSV setting depth:

and pressure of the annulus and control line fluids;

r the
ons),

and
lated
nt.

hnge,

/self-

Bnent
en in

psing and opening pressure from the shipping report;

calculated maximum tubing pressure at the SCSSV;

safety factors;

a)
b) gradient
c) SSSvcl
d)
e) required
f)
permafrost, etc.).
10

pour point, anticipated pressures and temperatures at valve depth (paraffin, hydrate deposition,
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5.3.1.5 Control system

5.3.1.5.1 Sensors

Each installation shall be analysed to determine applicable sensors. The sensor types used to signal the
SCSSV may include heat sensors, pressure sensors, fluid level sensors and other sensors, as applicable.

A high/low level sensor may be placed on the supply tank of hydraulic systems to warn of abnormal operating
conditions, e.g. well flowing through control line or a leaking control line. A low-pressure pilot can also be
installed on the pump discharge.

5.3.115.2 Power

The gystem should be designed with sufficient excess capacity to operate with the minimum‘ener

Inp
systegm.

In hydraulic systems, the hydraulic fluid reservoir shall be adequately vented to allow press|

returped fluid upon closure of the SCSSV or in the event of back-flow from the well through the control conduit.

Pneumatic and hydraulic control systems shall meet the cleanlingss standard recommenda
equigment supplier/manufacturer.

5.3.116  Guidelines for selection of control fluid

The

following shall be considered when selecting control fluids:

a)

b)

umatic and hydraulic systems, a relief valve should be incorporated to prevent overpres

control fluid shall be in compliance with the equipment manufacturer's recommendati

ammability;
]ash point;
gealability;
Iubricity;

physical/chemical campatibility: the fluid shall not degrade the sealing elements resulting
goftening, swelling-orshrinking;

uid property stability over expected temperature/pressure ranges and service life;
uid cleanliness (solids content);

am inhibition;

jy input.

suring of the

ure relief for

tions of the

bns and the

n hardening,

toxicity (including environmental impacts);
low corrosiveness;
good oxidation stability;

viscosity at all operating temperatures.

© 1SO 2004 - All rights reserved
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5.3.1.7 Guidelines for selection of control line

The following should be considered when selecting the control line:
a) temperature at the SCSSV;

b) completion fluid (annulus);

c) maximum anticipated operating pressure;

d) working pressure of surface wellhead;

e) safety szIve setting depth;

f)  control line material, size, and thickness;
g) control line fluid;

h) control line connector design and material;
i) control line manufacturing technique;

j)  continudus control line;

k) well envjronment;

1)  control line encapsulation/protection.
5.3.2 Handling

5.3.2.1 General

SSSV equipment shall be transported and stored in such a manner as to preserve the integrity qf the
equipment pfior to well installation.

5.3.2.2 Packaging

SSSV equipment shall be packaged in such a way as to prevent damage during transport and deteriofation
during storage. SSSV equipment which has exposed elastomeric seals shall be protected from direct suplight
or other UV|light sources; and shall be prevented from contact with contaminants such as oils, vagours,
solvents, etc

5.3.2.3 Storage

SSSV equipment shall be stored in conditions (temperature, etc.) which meet the manufactlrer’'s
specifications in the operating manual. Equipment is typically stored vertically in an unstressed condition.
Equipment shall be protected from the effects of abrasives and chemicals that can cause product damage.

SSSV equipment containing elastomeric materials shall not be stored in areas where ozone is produced by
electrical devices or in the vicinity of radiation equipment. Storage of elastomeric materials shall take into
account the effects of shelf life of that material.

5.3.24 Transport

Transportation regulations governing size, mass, hazardous materials, etc. as set forth by state, regional or
national authorities, and supplier/manufacturer recommendations shall be observed when
shipping/transporting SSSV system equipment.

12 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=c826f97a86f1c35f559269c6829cacc1

ISO 10417:2004(E)

5.3.3 Redress

5.3.31 General requirements

Redressed SSSV system equipment shall be verified as having equivalent performance to that of the
equipment in its original condition. The redressed equipment shall, as a minimum, conform to the edition of
the applicable International Standard or equivalent national standard in effect at the time of manufacture.
Redressed equipment is equipment which has been redressed with qualified part(s) which have been installed

by qualified person(s) (see 3.12), with proper testing and documentation.

5.3.3

.2 SSSVs

The vledress of tubing-retrievable subsurface safety valves shall be limited to the replacementof s

tubin
body.
broke

The
elast
as pi

conn
beco

5.3.3

The
comg

5.3.3

All S
deter
desc

j-thread seal rings, end subs, and control-line fittings or adapters which do not involve the
joint connection. If any body-joint connection involving the hydraulic or operating .sections g
n, the procedure then becomes a repair process and shall be performed in accordance with

redress of wireline/TFL-retrievable subsurface safety valves shall be limited to the re
bmeric and non-elastomeric seals, seal back-ups, wiper rings, and commoh hardware com
Ns or screws within the requirements for redress as defined in the manufacturer's operati

pction shall be tested at its rated working pressure. If any other{action is performed, the pr
mes a repair process and shall be performed in accordance with)ISO 10432.

3 Locks

redress of SSSV locks shall be limited to the replacement of qualified parts and comm
onents within the requirements of the manufacturer’s operating manual.

4 Inspection and evaluation

oration in condition and functionality. Any equipment needing more than the redress wit
ibed above shall be repaired ‘under the requirements of the applicable International

%

any pressure-containing connection involving the hydraulic or operating-sections of the valve i

eals such as
breaking of a
f the valve is
ISO 10432.

lacement of
onents such
g manual. If
broken, the
bcedure then

on hardware

SSV system equipment undergoing(redress operations shall be inspected and evaluated for any

hin the limits
Standard or

equivalent national standard in efféct at the time of the equipment manufacture or the current editlon.
5.3.3]5 Reassembly
Reassembly of redressed SSSV system equipment shall be performed in accordance with| the original

equifd
equifd

5.3.3

ment manufacturer’'s requirements and instructions, including the use of any specializ
ment and tools:

6 TJest

Befofe-re-running, all redressed SSSV system equipment shall be tested for mechanical ang

bd assembly

/or hydraulic

functionality in accordance with the OEM operating manual.

5.4

5.4.1

Documentation and data control

General

The user/purchaser shall establish and maintain documented procedures to control all SSSV system
equipment documents and data that relate to the requirements of this International Standard. These
documents and data shall be maintained to demonstrate conformance to specified requirements. All
documents and data shall be legible and shall be sorted and retained in such a way that they are readily
retrievable in facilities that provide a suitable environment to prevent damage or deterioration and to prevent
loss. Documents and data may be in any type of media, such as hard copy or electronic files.
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5.4.2 Retained documentation

The user/purchaser (operator) shall retain documentation that provides objective evidence of conformance to
the system configuration requirements of this International Standard. As a minimum, this documentation shall
include operating manuals; product data sheets; maintenance records; test reports (pre- and post-installation
and system) and all product-specific quality records.

All documentation shall be retained and available for a minimum of one year past the date of
decommissioning of the equipment.

All records shall be signed by qualified personnel and provide the following information, as a minimum:

— date;
— well idernjtification;

— time summary and operations performed, including depth, pressures and equipment involved;
— all system equipment installed, removed, replaced and/or redressed;

— all equipment lost or left in the hole, and any restriction not previously reported;

— informatjon required to complete failure-analysis reports.

5.4.3 SSSV redress documentation
To maintain|traceability requirements of redressed SSSV equipment, documentation shall include $SSV
equipment serial number, parts replaced, traceability of redress parts, personnel or company performing the

redress and the date of redress. A redress report form, ingluding the minimum data as specified in Annex A,
shall be completed with each product redress.

5.4.4 Failufe reporting documentation

Failure reporting shall be conducted in accordance with Annex F.

14 © 1SO 2004 — All rights reserved
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(normative)

SSSV Redress report

(minimum data requirements)

ISO 10417:2004(E)

A.1 (Generaldata

Equipment manufacturer:

Redress facility identification:

Equipment name:

SSSY Catalog or Model No. Serial No.

Size:

Redrgss items?)

Customer:

Redrgess Purchase Order No.

Internpal work order number:

Test pate: Shipment date:

A.2 |Redress test summary.

A.2.1 SCSSVs

1. Ogening pressures: Maximum:

2. Clgsing pressures: Maximum:

3. Lepkage rate:; 'at-100 % working pressure:

Minimum:

Minimum:

at low pressure gas:

4. Pefformed:-by: Date:

A.2.2 ‘SSCSVs

1. Closing flow rates/pressure differentials/tubing pressures:

2. Orifice (bean) size:

3. Number and length of spacers: Spring rate:

4. Leakage rate: at 100 % working pressure:

5. Performed by:

2)

© 1SO 2004 - All rights reserved

at low pressure gas:

Date:

Include, if appropriate, information on safety valve lock manufacturer, type and serial number.
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Annex B
(informative)

Installation

B.1 General

The followin

'

recommended installation practices are intended as guides and are not all-inclusive, but

the most conmon systems in use. They also provide information that may be utilized in other systen

recommendsg
covered in 5
the product.

B.2 Surfa

d SSSV test procedure is included in Annex E. Inspection of new valves before installat
2.2.10. Installation requirements for specific valves shall be covered in the operations many

ce-controlled subsurface safety valve

B.2.1 Confrol line — Single completion

Step 1. Run
be fully unde
preventers. A
well should b

Step 2. Instq

Step 3. Prio
control line(s
the maximun
manual to py

Step 4. Test
should be s¢

The following

a) Wireline
test to th
b) Tubing-1
operatin

Cover
ns. A
on is
al for

the production tubing until SCSSV position is reached. At:this point, it is imperative that th¢ well

I control, since it may be difficult to seal around both tubing and control line with standard blg
s an added safety precaution, a planned procedure for cutting the control line and closing
e provided. Special care should be taken to avoid éxcessive use of thread compound.

Il safety valve landing nipple or tubing-retrievable valve with flow couplings if applicable.
to connection, flush control line with the required fluid to the specified cleanliness. Co
to safety valve landing nipple or tubing-retrievable SCSSV. A control line designed to with
h anticipated operating and environmental conditions is required (follow manufacturer’s ope
rge the tubing-retrievable SCSSV operating systems of air).

control line(s) and connections. Zero leakage should be attained. The control fluid is critice
ected as described in 5.3:4.6.

procedures are recommended.

Lretrievable: install dummy or block off control ports, if control ports are exposed to well fluig
e rated working pressure of the system.

etrievable: test to maximum pressure differential as recommended by the valve manufact
j manual.

wout
n the

Nnect
stand
ating

| and

, and

irer’s

Step 5. Run tubing and control line(s). When running a TR-SCSSV, hold valve open with pressure according
to the manufacturer’'s operating manual.

Precautions should be taken

a)
b)

c)

to prevent entry of well-bore contaminants into the control system,
to detect leaks while running, and

to prevent damage to the control line(s).

To aid in achieving these objectives, maintain pressure in the control line(s) when running according to the
manufacturer’s operating manual.

16
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Step 6. Affix the control line(s) to the tubing with at least one fastener or control-line protector (see 5.2.2.5) for
each joint.

Step 7. Run tubing to bottom and space out.
Step 8. Install tubing hanger and connect control line(s) to wellhead outlets. At this point special care should
be taken to follow the manufacturer’s written instructions for installing the wellhead assembly and assuring
pressure continuity of the control-line system.

Step 9. Pressure-test control line(s) in accordance with step 4 a) or step 4 b).

Step(16

a) [for wireline-retrievable installations, where the control port(s) are exposed to the_ wellbgre fluid: pull
dummy or open control ports and circulate a minimum of one (1) control-line yelume. Do not leave
¢ontrol-line port open for prolonged periods; either install safety valve, reinstallndummy, close mandrel
ports, or continuously pump small volumes of hydraulic fluid to keep foreign materials out ¢f the control

IIne.

b) For tubing-retrievable installations: test valve for proper operation as recommended by manufacturer.

B.2.2 Control line — Multiple completions
Step|1. Run long string until subsurface safety valve location is reached, and hang off long string.
Step|2. Run short string(s) and latch into multiple packer.

Step|3. Install safety valve nipples and flow couplings;s\where used, in all strings. Run strings simultaneously
from fhis point. This procedure is recommended to:avoid possible damage to the small control ling(s).

Remainder of procedure is a repetition of B.2, 1\step 3 through step 10.

An alternative procedure may be used if'it\is desired to space out the short string from measurements of long
string space-out. This will minimize mevement of tubing strings during final landing.

AltStep 1. Run long string, incldding SCSSV landing nipple and flow couplings, where used, t¢ packer and
spacg out.

AltStep 2. Pull out the hole untii SCSSV landing nipple is reached and hung off (utilize long-string
meagurement for spaeg-out of short string).

AltStep 3. Run_shert strings and latch into multiple packer. Procedure from this point is the same as given in
B.2.1|, step 3 through step 10.

B.3 |Surface control system

B.3.1 Installation of the surface control system should be made in accordance with ISO 10418 for surface
safety systems, in accordance with 1ISO 13703 for piping systems and in accordance with APl RP 14F for
electrical systems.

B.3.2 The surface control system should be installed in such a fashion that it does not interfere with nor is
subject to damage by the normal production operations performed on the facility. The location of the control
unit, while not critical to its operation, should be chosen for convenience and safety. The control unit enclosure
should be weatherproof.
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B.3.3 All functions, hydraulic, pneumatic or electric, should be tested for proper operation prior to the
system’s connection to the SCSSV. Hydraulic and pneumatic systems should be tested in accordance with
manufacturer's recommended testing and operating procedures.

B.4 Subsurface-controlled subsurface safety valves — Application to multiple and
single completions

B.4.1 Run
SSCSV insta

tubing with safety valve landing nipple and flow couplings, where used, positioned at designed
llation depth.

B.4.2 Addi
alternative S

B.4.3 Inst3

ional safety valve landing nipples with flow couplings, where used, may be desirable to |allow
SCSV placement.

Il the SSCSV in accordance with the manufacturer’s procedures.

18
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Annex C
(informative)

Operations

C.1 General
The following recommended operation practices are intended as guidelines and are not all-inclus
the most common systems in use. They also provide information that may be utilized(in-ot

Inspdgction of new valves before installation is covered in 5.2.2.10. Requirements for installation g
of spgcific valves should be covered in the operations manual for that product.

Surfgce-controlled valves utilize valve elements that are normally closed. This failsafe mode req
valveg be opened by a signal, in most cases hydraulic control-line pressure. LoSs, of this pressure
closing of the valve by its power-spring system. The hydraulic pressure to theyvalve is supplied fi
contrpl panel, which is a part of the overall SSSV system and managed‘by*a safeguarding ESO
shutdown) system.

During normal operations, the SSSV should not be closed due té routine operational upset; it sh
clos
therefore a delay should be incorporated in the ESD system*such that the surface safety valve (
closes before the downhole valve. The opening sequence-should be reversed on returning produ
to ndrmal operations. This delay mechanism shall be “carefully analysed to ensure that it doe
additlonal hazards that render the system more vulngrable to failure.

C.2 |Operation and testing

Because failure of a safeguarding system may not be obvious until the system is needed, it is|
check the instruments and the surface control system at defined intervals. Operation of the su
systegm serves to keep all movingparts free and functioning properly, and leads to early detectiq
Addifjonally, more frequent ¢hecks should be made of all gauges and other displayed c
recorpmended that testing of\the complete safeguarding system be carried out every six months
regulptions, conditions and/or documented historical data indicate a different testing frequency.

Chedking and testing.should be carried out during

ormal operations, using maintenance override switches; shutdown valves should not be ac
ormal @perations,

ve, but cover
ner systems.
nd operation

Liires that the
results in the
om a remote
(emergency

ould only be

in the event of an ESD. Closure of the SSSV under full-flow conditions should be #voided, and

SSV) system
ttion facilities
s not create

important to
rface control
n of failures.
bntrols. It is
unless local

uated during

e to test the

cheduled shutdowns, which could be initiated by actuating an individual shutdown devig

system as a whole,

unscheduled shutdowns initiated by any other cause.

C.3 Recommendations and required documentation
The following should be available:

full system documentation including alarm and shutdown diagrams, loop diagrams, etc.;

a comprehensive and updated testing procedure;

© 1SO 2004 - All rights reserved
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— all equipment should be correctly and clearly identified (tagged, labeled);
— all parties involved in the testing should be qualified personnel and be familiar with the testing procedure.

Records should be kept of all trips and test results (including spurious trips and failures to trip when required).
The combination of above-mentioned checks should cover a complete ESD system including initiating devices,
logic units and shutdown valves.

C.4 Review and responsibilities of ESD system testing

The procedufe for testing of safeguarding systems should be reviewed to take into account testing results and
to assess sygtem reliability.

Reviews sholld involve personnel from engineering, operations, maintenance and safety.
The person [responsible for testing the safeguarding system components should sign\. the test recdrd to

indicate that|all shutdown sensors and devices were satisfactorily checked, placed. back in operation| after
testing, and ¢verrides withdrawn.

C.5 Important information on system shutdown

No shutdown sensor or device in the safeguarding system should be.left in the blocked or bypass position
while the sygtem or equipment that is being protected is in operation,-unless full-time attendance is projided
for the individual item of equipment on which the shutdown sensor.‘or device is located.

It is strongly] recommended to re-pressurize the tubing to-the shut-in tubing pressure before opening any
SCSS8V, evenf if it has equalizing feature(s).
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Annex D
(informative)

Sizing of subsurface-controlled safety valves

D.1 General

The fpllowing recommended sizing practices are intended as guidelines and are not all-inclusiveybut cover the
most|common products in use.

Two SSCSV-type designs are generally available (either velocity-type or low-tubing-pressure-type). Velocity-
type BSCSVs are designed to close when high well-effluent velocity causes a pressure differential across a
bean| in the valve in excess of the design differential chosen by the installec:~Low-tubing-pressure-type
SSCHVs are designed to close when tubing pressure drops below a pre-set level refefenced by a
pneumatically charged container in the SSCSV. It is recommended that the-valve manufacturer [pe consulted
reganding the specific design of SSCSVs provided.

D.2 |Velocity-type SSCSV
The fpllowing general procedure is recommended to size the velocity-type SSCSV.
Step|1. Obtain a representative well test rate. See Form D.1.

Step|2. Calculate or measure the flowing bottomhole pressure for the producing conditions |of step 1. A
suitable vertical flow correlation should be used“in making the calculation. If an SSCSV was ingtalled during
the test, the pressure drop across the bean- (orifice) shall be calculated to determine the cqrrect flowing
bottomhole pressure.

Step|3. Calculate the well inflow performance from data obtained in step 1 and step 2. For oil wglls, a Pl or a
Vogd| [13] IPR should be calculated. The backpressure equation developed by Rawlins [11] for open-flow
potential can be used for gas wells. Two or more different rate tests may be useful in determining the well
inflow performance more (agcurately. Once the well inflow performance has been determined, flowing
bottomhole pressures for‘other producing rates can be calculated.

Step|4. Select a bean size or a desired pressure drop for a particular make, type, model|and size of
velogity-type SSESV. The bean size shall be small enough in diameter to create a sufficient pressure
differential to.€lose the SSCSV. In addition, the bean size should be sufficiently large in diameter to prevent
excessive pressure drop, in order to minimize erosion/corrosion of tubing. The manufacturer’s recommended
ranges of pressure differentials should be followed for each size and model of velocity-type SSCSV. Caution
shaIITbe exercised if the bean diameter exceeds 80 % of the flow tube diameter, since the gressure-drop
calculations are Tess reliable. For gas wells, the calculated 1low rate through the bean shall not exceed the
critical flow rate. To make reliable gas orifice calculations, the pressure drop through the bean should not
normally exceed 15 % of the value of the pressure immediately under the SSCSV. Appropriate orifice
coefficient and pressure-drop correlations for the SSCSV and bean should be obtained from the manufacturer.

Step 5. Select a closure-rate condition. The closure rate should be no greater than 150 % but no less than
110 % of the well test rate. For oil wells producing less than 63,6 m3/day [400 barrels of fluid per day (BFPD)],
the SSCSV may be designed to close at a rate no greater than 31,8 m3/day (200 BFPD) above the well test
rate. To avoid frequent nuisance closures and valve throttling, the closure rate shall be greater than the well
test rate.
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Step 6. Calculate the following for closure-rate conditions:

a) the flowing bottomhole pressure (use the well inflow performance obtained in step 3 to calculate this
value);

b) the pressure immediately under the SSCSV (use a suitable vertical flow correlation);
c) the pressure drop or the bean size (use the appropriate orifice correlation);
d) the flowing tubing wellhead pressure. Under closure-rate flow conditions, the surface tubing pressure

should exceed 345 kPa (50 psi). If the calculated surface tubing pressure is less than 345 kPa (50 psi),

=l <l L 4 pu | 1 lat
select a reduced-—ctosurerate-andrecatcutate:

Step 7. Calcllate the required SSCSV closing force. The manufacturer will provide data, when applical]le, to
obtain the ng¢eded spring compression — normally by use of spacers. A spring with a particular.spring-rate
shall be selefted and compression shall be applied which will keep the valve open under the well test rafe but
permit closure at the calculated closure rate. Ensure that all requirements of step 4, step 5-and step 6 ard met.
If not, return o step 4 and select a different bean size or pressure drop.

D.3 Low-tubing-pressure-type SSCSV

D.3.1 Geneéral

The SSCSV that is actuated by a decrease in the tubing pressure canbe used in flowing oil and gas wells and
in continuoug gas-lift wells. Low-tubing-pressure-type SSCSVs arenot suitable for intermittent gas-lift wells.
As with the velocity-type SSCSV, the well test rate and closure-rate conditions shall be known to properly size
the low-tubing-pressure-type SSCSV. Some wells may require*the running of a pressure survey to detefmine
more accurajely the flowing pressure at the SSCSV. The low-tubing-pressure-type SSCSV can be sized using
the following|recommended procedure.

D.3.2 Flowling oil and gas wells
Step 1. Obtdjin the well test rate.

Step 2. Calclilate or measure the flowingpressure at the SSCSV depth and the flowing bottomhole pregsure.
Use an appropriate vertical flow correlation when making the calculations.

Step 3. Detdrmine the well inflow performance. Use the same method given in step 3 for the velocity-type
SSCSV.

Step 4. Detdrmine the flowing temperature at the SSCSV. The temperature is required in order to prqperly
size gas-pregsure-charged-type SSCSVs. Normally a linear increase from the flowing surface temperatdre to
the bottomhqle static temperature is assumed.

Step 5. Selectaclosuresrate condition—The closure rate—shouldbe o greater tham156-%butmotess than
110 % of the well test rate. For oil wells producing less than 63,6 m3/day [400 barrels of fluid per day (BFPD)],
the SSCSV may be designed to close at a rate no greater than 31,8 m3/day (200 BFPD) above the well test
rate. To avoid frequent nuisance closures and valve throttling, the closure rate shall be greater than the well
test rate.

Step 6. Calculate the following for closure-rate conditions:

a) the flowing bottomhole pressure (use the well inflow performance obtained in step 3 to calculate this
value);

b) the pressure at the SSCSV (use a suitable vertical flow correlation);
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c) the flowing tubing wellhead pressure. The surface tubing pressure should exceed 345 kPa (50 psi) at
closure-rate flow conditions. If the calculated flowing tubing wellhead pressure is less than 345 kPa
(50 psi), select a reduced closure rate and recalculate.

Step 7. Set the low-tubing-pressure-type SSCSV to close at closure-rate condition. To avoid nuisance

closures, the closure pressure should be at least 345 kPa (50 psi) less than the flowing pressure at valve
depth.

D.3.3 Gas-lift oil wells

Step 1. Obtain the well test rate under gas-lifting producing conditions. Determine the injected gas volume
and ipjection depths. Also, obtain a well test without gas injection. Form D.T shows the required dpta.

Step|2. Determine the pressure at the SSCSV for the two well test rates obtained in step.1. Upe a suitable
vertidal flow correlation when calculating the pressures. If the pressure at the SSCSV without ggs injection is
withi 345 kPa (50 psi) or greater than the pressure for gas lifting conditions, the SSCSV'is set top deep in the
well ¢r may not be suitable for use. Shallow settings of less than 305 m (1 000 ft) afefrequently required.

Step|3. Size the low-tubing-pressure-type SSCSV to close at valve depth with' a pressure (a) less than the
well {est rate pressure, and (b) greater than the producing rate pressure Without gas injection (flowing). The
closure pressure should be at least 345 kPa (50 psi) less than the normal operating pressure af the valve to
prevent nuisance closures. A temperature adjustment as outlined insstep 4 for flowing oil and|gas wells is
required for gas-pressure-charged valves.
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ISO 10417:2004(E)

Form D.1 — Sample sizing data form for subsurface-controlled subsurface safety valve

COMPANY

LOCATION

D.1 Well da

ta — Oil wells

Oil production (gas-lift/flowing)

Water production

DATE

LEASE AND WELL

m3 OPD (BOPD)

m3WPD (BWPD)

Gas/oil ratio
Separator pr
Flowing tubin
Crude gravity
Bubble point
Gas injection

Depth of gas|

essure

g head pressure

pressure
volume (gas-lift only)

injection (gas-lift only)

D.2 Well data — Gas wells

m3/m3 (cf/bbl)

MPag'(psig)

MRag (psig)

API

MPag (psig)

Mm?3/d (MMC

m (ft)

/D)

Gas productipn Mm?3/d (Bcf/d
Condensate/gas ratio m3/Mm?3 (bbl/Bcf)
Water/gas raftio m3/Mm?3 (bbl/Bcf)
Flowing tubirjg head pressure MPag (psig)
Condensate gravity API

“n” Backpressure equation exponeht

D.3 Completion and reservoif.data

Depth of proglucing zone (IVD) m (ft)

Depth of SS$V (TVD) m (ft)

Tubing 1.D. cm (in)

Static bottom hole pressure MPa (psi)
Flowing BHP MPa (psi)

Static bottom hole temperature °C (°F)

Flowing wellhead temperature °C (°F)
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