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Foreword

[SO (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-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

This document has been prepared by users/purchasers and suppliers/manufacturers of submersible linear
motors and is intended for use in the petroleum and natural gas industries worldwide. This document
provides requirements and information to both parties in the selection, manufacturing, testing and use
of submersible linear motors. Further, this document addresses supplier specifications. This document
provides the components composition diagram of the submersible linear motor, see Annex D.

This document provides the required levels for design validation, quality control and functional evaluation,
allowing the user/purchaser to select each level for a specific application. According to different components,
design confirmation is divided into two grades; quality control is divided into two grades; and functional
evaluation is divided into two grades. For grades of design validation, quality control and functional

evaluation
may speci

, grade 2 is the lowest grade, and higher grades have additional requirements. The user;
y supplementary specifications for these grades.

© IS0 2024 - All rights reserved
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onal Standard ISO 6398-1:
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Oil an

d gas industries including lower carbon energy —

Submersible linear motor systems for artificial lift —

Part 1:
Submersible linear motor

1 Scop

This docu
functional

This docu
motor lead

This document also specifies design validation performance rating requiréments and functional

for SLM.

Equipmen

2 NOI‘::]I
The followling documents are referred to in the text in such a way that some or all of their content ¢

requireme
the latest ¢

[SO0 9712,

ISO 10893
welded ste

ISO 10893
welded fer

ISO/IEC 17
ASTM E94
ASME BPV

W

ment provides requirements for the design, design verification and validation; quali
evaluations and storage of submersible linear motor (SLM) systems.

ment is applicable to components of submersible linear motors including stators, nj
extension cables.

E not covered by this document includes pumps and othef\fittings, power cables and driy

ative references

nts of this document. For dated referencesy only the edition cited applies. For undated 1
pdition of the referenced document (including any amendments) applies.

Non-destructive testing — Qualification and certification of NDT personnel

pl tubes for the detection of surface imperfections

romagnetic steel tubes for the detection of surface imperfections
025, General requirements for the competence of testing and calibration laboratories
Standard Guide for Radiographic Examination

C, Section’V, Nondestructive Examination

3 Term

Ly control,

overs and

evaluation

e systems.

onstitutes
eferences,

-4, Non-destructive testing of stéel tubes — Part 4: Liquid penetrant inspection of seamless and

-5, Non-destructive testing of steel tubes — Part 5: Magnetic particle inspection of seqmless and

lsand definitions

For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

31

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

bottom connection of stator
connecting part between the lower end of the stator (3.19) and the stator base

© IS0 2024 - All rights reserved
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3.2
corrosive

ISO 6398-1:2024(en)

environment

environment that contains one or more corrosive agents

[SOURCE: ISO 8044:2020, 3.3]

3.3
cushion
terminal b

3.4

uffer for the mover (3.9) of a linear motor

design validation
process of proving a design by testing to demonstrate conformity of the product to design requirements and

performar
[SOURCE:

3.5
design ve

process of
substantigte conformity with specified requirements

[SOURCE:
3.6

maximunj operating temperature

maximum
the supplic

3.7
motor le

a
cable comf:cted to the pothead (3.13) for splicing to the€’power cable

3.8
motor lin
displacem

3.9

mover
shaft-shap
in an oper

3.10
mover ba
componen|

3.11

ce ratings

SO 15551:2023, 3.39]

Fification
examining the premise of a given design by calculation, comparison or invest

SO 15551:2023, 3.40]

ambient temperature at which the submersible linear motor (3.26) can be operated as sj
br/manufacturer

extension cable

par velocity
ent of mover (3.9) running per unititime

ed component of the submersible linear motor (3.26) that carries on the back and forth
htion

5e
ks with funetion of supporting the mover (3.9)

mover sh‘1),rt joift

joints bet

3.12

gation, to

becified by

movement

€en mover (3.9) subs

mover straightness

maximum

3.13
pothead

deviation distance between the mover (3.9) surface and the horizontal plane

power connector on the end of the motor lead extension cable (3.7) or power cable which mates to the motor

[SOURCE:

[SO 15551:2023, 3.105]

© IS0 2024 - All rights reserved
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3.14

qualified person

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

[SOURCE: ISO 15136-1:2009, 3.49]

3.15

rated power

output power of the submersible linear motor (3.26) under rated voltage (3.17), rated current (3.18) and rated
thrust (3.16)

Note 1 to efftry: Rated power is expressed in KW.

3.16
rated thrust
maximum|thrust (3.27) value of the submersible linear motor (3.26) for long-term stable eperation

3.17
rated voltage
optimal vdltage of the submersible linear motor (3.26) for long-term stable opération

3.18
rated current
optimal cyrrent of the submersible linear motor (3.26) for long-terma stable operation

3.19

stator
component of the submersible linear motor (3.26) that isiusually composed of stator core (3.R0), stator
electromagnetic winding (3.21), inner cylinder and housing

Note 1 to emtry: Generally, the stator core (3.20) and the stator winding (3.21) are placed in the oil filled sepling cavity
composed ¢f the inner cylinder and the shell.

Note 2 to emtry: When the submersible linear motar(3.26) works, the stator remains stationary.

3.20
stator corfe
componenk of the stator (3.19) comprised of multiple steel lamination sheets through which coppgr or other
electrical gonducting material is'wound and laminated to reduce eddy current loss

3.21
stator winding
conductive wire threadéd through the stator core (3.20)

3.22
stator end cover
end cover pteach end of a stator (3.19) sub

3.23
stator lead connector
lead connector of the series windings of the stator (3.19) of a submersible linear motor (3.26)

3.24
stator limit short section
joint that limits the stator (3.19) of a submersible linear motor (3.26)

3.25
stroke
maximum linear displacement of the mover (3.9) during operation

© IS0 2024 - All rights reserved
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3.26

submersible linear motor

SLM

motor that directly converts electrical energy into mechanical energy for the linear motion needed to drive
the plunger pump to do reciprocating work in a well

3.27

thrust

longitudinal acceleration force or deceleration force generated during operation of the submersible linear
motor (3.26)

[SOURCE: IEC 62520-2011, 3.14]

3.28
top connection of mover
connecting part between the upper end of a mover (3.9) and the polished rod of a plunger pump

3.29
top connection of stator
uppermosf connection part of the stator (3.19) sub in series

3.30
unique identifier
unique combination of alphanumeric characters to identify a specific component

[SOURCE: [SO 15136-1:2009, 3.70]

4 Symbols and abbreviations

4.1 Abbreviated terms

AWG American wire gauge

MD measured depth

NDE rjon- destructive examination

TVD true vertical depth

4.2 Symbols

K donstant, is 234;5 for copper conductor

Ryy resistancewalue measured between U and V terminals of the winding

Ryw resiStance value measured between V and W terminals of the winding
Rwy resistance value measured between W and U terminals of the winding
Red sum of the three phase DC resistances

Ry U phase resistance of the winding

Ry V phase resistance of the winding

Ry W phase resistance of the winding

Rav average of the three phase DC resistances

© IS0 2024 - All rights reserved
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ingle phase resistance of the winding

imbalance rate of the three-phase DC resistance
maximum value in Ry, Ry, Ry

minimum value in Ry, Ry, Ry,

esistance of the winding at the time of motor de-energization

esistance of the winding before the test is started at a known stable temperature

average winding temperature rise

R S
€mR

Rmax

Rinin

R r
Ry r
Tav

Ty t
T¢ t
5 Func

bmperature at the time Ry is taken

Pmperature at the time Ry is taken

tional specification

5.1 Genleral

The user/J
and shall s
the units ¢
recommer

SLM is des
to ensure
than that 1

5.2 SLM

urchaser shall prepare a functional specification to order products that conform to this|
pecify the requirements and operating conditions as appropriate. The user/purchaser sh
f measurement for the data provided. This information‘is used by the supplier/manuf
d the SLM.

igned for specific applications, when used in a new/different application, re-evaluation i
that the system works properly. The process used for this re-evaluation shall be no les
equired for the initial application.

type description

The user/purchaser shall request a SLM onrthe basis of the production requirements.

5.3 Funtional requirements

5.3.1 Gg

The user/
Operation
rated volt
issues, sha

neral

purchaser shall Gpecify the known and anticipated application parameters and req
h] issues that ean have an effect on the systems operation and durability, such as ra
hge, rated eufrent, rated thrust, stroke, minimum and maximum strokes per minute
1l also b€ specified.

document
all specify
acturer to

s required
b stringent

lirements.
ted power,
and other

5.3.2 A]rplication parameters

5.3.2.1 General

While installed, the SLM system shall perform in accordance with its functional requirements, which are
typically determined based on application parameters. These parameters include, but are not limited to,

those liste

din 5.3.2.2 to 5.3.2.3.

© IS0 2024 - All rights reserved
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5.3.2.2 Well information

5.3.2.2.1 Requirement

The following well information, whether planned or existing, shall be specified:

operating environment, such as corrosive environment of downhole heavy oil and conventional oil
production applications;

well type, such as vertical, slant, deviated, or horizontal;

wellhead location, such as onshore, platform, or subsea;

OIT TyPE, SUCIT a5 carbomnate, consoiidated SandsTone, UNconsotidated Sand3stone or siat
oir recovery mechanism or process, such as water flooding, thermal recovery;

ction information, such as but not limited to fluid production, minimum expected well
naximum expected bottom temperature, oil pressure, and casing pressure;

existing or planned power supply details, such as generator/utility power, volts, frequency,

r limitations;

e-life expectation, such as days and repair cycle.

Supplemental Information
ing well information shall be specified, if available:

Fofile, such as inclination, “S shaped” and “U shaped”;

fluid flow

kVA/Amp

pertinfent production history using SLM and other* methods, such as other artificial lift njethods or

] flow;
pated sand production rate;
ial for anticipated downhole wa¥x formation;

ial for anticipated downholescale formation, including radioactive scales.
Completion information

Requirement
ing completion information, whether planned or existing, shall be specified:

sed SLM=sétting depth in terms of MD and TVD of the upper end of the SLM mover;

existill)g or'planned total well depth, such as plug back depth in terms of MD and TVD;

of producing intervals, top and bottom, in terms of MD and TVD;

casing/liner size including outside diameter and mass, connection type and grade of production casing;

minimum drift diameter through wellhead to bottom of the SLM assembly;

production tubing size including outside diameter, mass, connection type, and grade;

a)

b)

9

d) resery

e) resery

f) produ
rate, 1}

g)
supply

h) servic

5.3.2.2.2

The follow

a) wellp

b)
naturg

c) anticij

d) poten

e) poten

5.3.2.3 ¢

5.3.2.3.1

The follow

a) propo

b)

c¢) depth

d)

e)

f)

g)

completion type, such as perforated casing or open hole.

© IS0 2024 - All rights reserved
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5.3.2.3.2 Supplemental information

If a well deviation survey is not provided, it shall include, as a minimum,the following information:

— inclination and estimated dogleg severity at SLM setting depth;

— maximum dogleg severity between wellhead and setting depth for each casing or liner segment that the
SLM has to pass through during installation.

5.3.3

Environmental compatibility

The user/purchaser shall specify the environmental compatibility requirements and preferred fluid
property correlations by providing the following parameters:

a)

b)

d)

oil:

1) dd
2) vi
3) b
4) sd
water
1) ph
2) dg
3) ch
gas:
1) cd
i)
ii}
2) sy
other:
other
disper
Examj

nsity at standard temperature and pressure or API gravity;
5cosity at standard conditions;
(bble point pressure at reservoir temperature;

lution gas-oil-ratio;

1;
nsity;

loride concentration/salinity.

mposition, such as:
CO, concentration (mole percentage);
H,S concentration (mole percentage);

ecific gravity.

fluid types and-Concentrations, such as diluent, corrosion / scale inhibitor, compld
sants and injection points in the wellbore.

ple of parameter tables that should be provided are shown in Table 1.

© IS0 2024 - All rights reserved
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Table 1 — Example of parameters should be provided when the user/buyer specifies environmental

compatibility
oil water gas other
densit 20°C, H 7,34 C0,:12,79 % leti
y 0,83 g/cm3 p ’ 20 14, 0 N comp gtlon
0°C composition fluid
. . ) . 3 . 0,
viscosity 12.3 MPa-s density 0,9 g/cm composition H,S:2,3 % 8,9 %
bubble chloride concentra-
point 13,3 Mpa . . 877 mg/1 other:
tion/salinity
pressure
solution specific
gas-oil- 200 T 0,8925
ratio gravity
5.3.4 Cgmpatibility with related well equipment and services
5.3.4.1 General
The user/purchaser shall specify related well equipment and service censiderations that cpn impact
the compdtibility of the proposed component for the well, such as material requirements, dimensional
limitation$, transportation, and installation restrictions, to ensure that the SLM conforms to thg intended
applicatio.
5.3.4.2 Accessory equipment and well operation
The followling topics shall be considered for the application;
a) plungér pump: connection type with SLM, size and.thread, etc.;
f) dimension of chemical injection tubing/string-lifie and injection point, such as above SLM, Helow SLM,
annulys, tubing string;
c) wellintervention limitations, such as maximum allowable SLM length, maximum coiled tubing diameter;
d) packet, location in the wellbore relative to SLM.
5.4 Usef/purchaser selections
5.4.1 Ggneral
The gradep can vary by SLM as selected by the user/purchaser. General requirements and guidajnce on the
selections|available-are provided in 5.4.2, 5.4.3 and 5.4.4.
5.4.2 De¢sign validation

The user/purchaser shall Specity one of the following two design validation grades as defined in Annex A:

— V1: high grade;

— V2: basic grade.

5.4.3 Functional evaluation

The user/purchaser shall specify one of the following two functional evaluation grades as defined in Annex B:

— F1: high level;

F2: basic level.

© IS0 2024 - All rights reserved
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5.4.4 Quality grades

The user/purchaser shall specify one of the following two quality grades as defined in Clause 7.

Q2: ba

Q1: high level of quality;

sic level of quality.

5.4.5 Shipping, handling, and storage

The user/purchaser shall specify environmental conditions and projected storage duration, as well as any

special shi

pping and handling requirements.

54.6 A

The user/]

meet thein

6 Tech]

6.1 Genleral

The suppl
the functic
the requir

The techn
these docy

Publia
an AS]

Confid
may b

Trade
obligal

The timin
purchaser,
this clause

Where ac
componen|
establishe

ditional documentation or requirements

urchaser may specify additional documentation, testing, and acceptance criteria‘as ne
requirements.

hical specification

er/manufacturer shall prepare a technical specification, which responds to the requil
nal specification set forth by the user/purchaser or which/identifies in detail where vary
bments in the functional specification exist or are offered:

cal specification comprises three classes of infopmation relating to obligation for dif
ments by the supplier/manufacturer to the userfpurchaser.

information: this information should be idefitified as such and provided without restri
M material specification and published performance curves).

ential information: this information'should be identified as such (e.g. an engineering dr3
e either provided or made availabléefor inspection.

secrets: this information should be identified as such (e.g. a secret formula or process);
fion to disclose it to the user/purchaser.

r of disclosure may be-governed by agreement between the supplier/manufacturer ang
considering the development time required. The documentation and disclosure requi
are separate frem'the requirements of other (sub)clauses, e.g. 7.2.

bvered componént or system includes a non-covered component, the inclusion of the ng
k shall notcause the defined requirements or performance ratings of the component or

supplier/rTanufacturer.

cessary to

rfements in
iance(s) to

closure of

ctions (e.g.

wing) and

there is no

| the user/
rements of

n-covered
bystems as

H underthis document to be invalidated. The evidence supporting this shall be documented by the

6.2 Design criteria

6.2.1 General

The supplier/manufacturer shall demonstrate conformity to the design basis and performance rating(s) of

the compo

nent as per 6.2.5 and 6.2.6. Manufacturing requirements are detailed in Clause 7.

6.2.2 Design documentation

Document

ation of the design process for SLM shall at least include:

a) design criteria;

© IS0 2024 - All rights reserved
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engineering drawings and bill of materials;
validation testing procedures, acceptance criteria, and approved results;
design changes and design change justifications;

technology readiness level assessment document.

6.2.3 Materials

6.2.3.1 General

Metallic materials such as mover, stator and lead extension cable of SLM shall be as specified in this
document] non-metallic materials can be implemented according to other relevant documents. All materials
shall be specified by the supplier/manufacturer and shall be appropriate for the requirements in the
functional|specification. The supplier/manufacturer shall have documented specifications [for al| materials
in critical fubcomponents. All materials used shall conform with these specifications.
Critical subcomponents should at least include: stator core, stator housing, stater’ winding, motor lead
extension fable, mover and top connection of mover.
The supplier's/manufacturer’s specifications shall define for metallic materials (if applicable):
a) chemifal composition;
b) mechdnical property:

— tepnsile strength;

— yield strength;

— h3rdness;

— rgsidual stress;
c) electr]cal properties:

1) rgsistivity or conductivity;

2) insulating property;

3) high temperature resistarice;
d) magngtic properties;

1) mpgnetic permeability;

2) cdre losss
The movef shall be of sufficient strength that the profile and connection can withstand the|combined
torsional andaxialloadswithin the Chnr‘lflnr] nr\prnhnna] range The material cfrnnn'fh shallbe re¢onsidered

for the special application. The resultlng de51gn verification shall be approved by a quahfled person.

Material test reports provided by the material supplier or the manufacturer may be used to verify compliance
of the material to the specifications.

6.2.3.2 Welds

Welds shall be specified appropriate to the material, function, and service of the component and/or
assembly; and weld identification and examination shall be in accordance with the specified quality grade.
Requirements shall be in accordance with the supplier/manufacturer's specifications as defined in Clause 7.

© IS0 2024 - All rights reserved
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6.2.3.3 Coatings or surface treatments

Coatings or surface treatments shall be in response to the operating environment specified in the functional
requirements. Coatings and surface treatments addressed by this subclause are limited to those that provide
performance enhancements for erosion, anti-friction and corrosion of subcomponent materials, which are
designed to be in direct contact with production fluids as specified in the design basis. The supplier's/
manufacturer’s specifications shall specify, where applicable, the characteristics and acceptance criteria of
the coatings or surface treatments including but not limited to:

a) basic coating type and surface treatment composition;

b) corrosion resistance;

g) effectivesurfacetrardmess;

h) mininjum and maximum coating thickness;

i) roughpess.

6.2.4 Dimensional information

Dimensiorjal information shall be provided for the SLM supplied. Analysisomay be required t¢ calculate
stress in deviated or severely curved wells.

The supplier/manufacturer shall specify:

a) maximum OD of the SLM;

b) total length and mass of the SLM;

¢) maximum inclination and dogleg severity that can maintain SLM normal operation at SLM setting depth.
d) dimension information and connection type of the' motor lead extension cable;

e) schematic diagram of components including dimension information for external fittings.

Dimensiorjal information of the motor leadextension cable shall at least include the nominal cross-sectional
area of thd conductor (in mm?2) and AWG:

6.2.5 Dg¢sign verification

Design verification shall be performed by the supplier/manufacturer to verify that the prodpict design
conforms [to the supplier's/manufacturer's design basis. Design verification activities are cofducted to
ensure that the design ©utputs meet the design basis input requirements. Design verificatiop includes
documented activitieSysuch as review of design calculations, product testing and compatison with
similar depigns and-historical records of defined operating conditions. Empirical methods and/¢r physical
testing usged in design verification shall be fully documented and supported with drawings and material
specificatipns¢ All"design verification documentation shall be included in the product design file apd shall be
approved by’a qualified person other than the design's originator.

6.2.6 Design validation

Design validation testing shall be performed to verify that the SLM design conforms to the performance
rating as per Annex A. Design validation activities are conducted to ensure the component performance
meets the intended application or use as defined by the supplier's/manufacturer's design basis. The design
validation grade specifies the process of proving a design by testing to demonstrate conformity of the
product to design requirements for each validation grade per Annex A, which provides a detailed description
of the two validation grades (V1 and V2) in this document. Annex C provides the schematic of the machine
performance test device for reference during the design validation process.

© IS0 2024 - All rights reserved
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6.2.7 Functional evaluation requirements

Functional evaluations shall be performed in accordance with Annex B and shall be approved by a qualified
person to verify that each SLM meets the supplier's/manufacturer’s documented requirements. The results
of these evaluations shall be documented and shall become a portion of the quality documentation for the
product. Annex C provides the schematic of the high temperature resistance test device and the hydrostatic
test device for reference during the functional evaluation process.

6.2.8 Design changes

All design changes shall be documented and reviewed against the design verification and design validation
to determine if the change is a substantive design change. A substantial design change is a change to the

design ide

tified b

intended

service co
design ver

6.3 Tecl

6.3.1 Ge
The SLM s

While inst
accordanc

The suppl
functional

The supplier/manufacturer shall provide to the user/purchaser the data as defined in 7.2.

6.3.2 Te

The SLM s
mover to d

6.3.3 P¢q

The suppl
Annex A:

a)
b)

rated
imbal
¢) windi

d) minin

Trerrreor o

hdition. A design that undergoes a substantive design change becomes a new desjgn
ification as specified in 6.2.5 and design validation as specified in 6.2.6.

ITC T/ Irrorrrororccoar oo orrecoo—orre TOT IIrorrce—oTr—crr

1nical specification — SLM

neral

hall be compatible with related well equipment and services as defined in Clause 5.

e with the functional specification.

requirements.

chnical characteristics

hall convert input electrical power to/mechanical energy for the linear motion needed t
o the reciprocating work at the required design stroke, strokes per minute and thrust.

rformance rating

er/manufacturer shall(provide the following performance characteristics in accord

Chrust;
ince rate of the'DC resistance of the winding;
ng temperature rise;

um ‘and maximum strokes per minute.

requiring

alled and operated in accordance with the functional specification, the SLM shall perform in

ier/manufacturer shall prepare the technical specification for the SLM that respompds to the

b drive the

ance with

6.3.4 Scaling of design validation

The design of the SLM shall not be scaled.

7 Supp

lier's/manufacturer's requirements

7.1 General

This clause contains the detailed requirements to verify that each component manufactured meets the
requirements of the technical specifications. Design validation performance rating requirements by
component are addressed in Annex A.
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7.2 Documentation information

7.2.1 General

The supplier/manufacturer shall establish and maintain documented information that relates to the
requirements of this document. Documented information shall be maintained to demonstrate conformity to
specified requirements. All documented information shall be legible and may be in any type of media, such
as hard copy or electronic.

All documented information shall be available and auditable by the user/purchaser within 14 days after
request. The supplier/manufacturer may limit availability and auditing of sensitive or proprietary
documented information to visual, controlled access review only.

Design do
last manuf

type df motor oil inside the stator;

acture of that component.

hd manufacturing related documentation shall be retained for 5 years after date of d¢g

Hlivery documentation

ption supplied at the time of delivery of each component to the-Gser/purchaser shi

hnd address of the supplier/manufacturer;

ct identification;

sion and mass of the product;

pnal evaluation documentation according tothe specified functional grade;
y documentation according to specified quality grade;

validation grade;

cal nameplate informatiof:

Teration's manual

ired by the quality grade or the user/purchaser or, the operator’s manual shall be suf
manual shall,centain the following information:

ct illustration, indicating the main components and important dimensions of the sy
motaor:

ng-and storage guidelines;

fuments (see 6.2.2), data and component data sheet(s) shall be retained for 10 years affter date of

livery and

11l at least

plied. The

Ibmersible

installation and removal guidelines;

maintenance guidelines;

Delivery a
manufactyre.
7.2.2 D¢
Document
include:
a) name
b) produy
c¢) dimen
d) functi
e) qualit
f) desigy
g)
h) electr
723 O
When req
operator's
a) produy
linear
b) handl
9
d) i
operation;
e)
f)

safety guidelines.
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7.2.4 Product qualification certificate

When required by the quality grade or the user/purchaser, product qualification certificates shall be
supplied. The product qualification certificate shall state that the product meets the following requirements:

a) quality grade;

b) design validation grade;

¢) functional evaluation grade;

The statement shall include the product identification and shall be approved by the supplier's/manufacturer’s
designated qualified person.

7.2.5 P
When req
shall prov
a) qualit
b) desigr
c¢) functi
d) rated
e) rated
f) rated
g) rated

oduct data sheet

hired by the quality grade or the user/purchaser, a component data sheet shall be suy
de the following information:

y grade;

validation grade;
bnal evaluation grade;
bower;
yoltage;
Current;

Fhrust;

h) maxinmum operating temperature;

i) strokeg;

j) minin
k) motor
1) criticg

m) conne

7.3 Eled

The SLM
nameplatg
the freque

’

um and maximum strokes per minute;
linear velocity;
1 dimensions (see 7.9.3);

ction type to the motor lead extension cable, such as tape-in or plug-in.
trical nameplate
hould.have a nameplate made of durable materials or engraved on the stator ho

ncy, the power factor (PF), the service factor (SF) strokes per minute (SPM), the numbel

LIID /1A adtlha £io 3f ot oo

plied, and

ising. The

inferimation should include at least the rated voltage in volts, the rated load current ifp amperes,

of phases,

housepower

a1 4
er-torehtwates I/ Xvv UblLl.JuL, afttneTrae-StZzeir PeT tHert:

7.4 Permanent component identification

Important

components shall be permanently marked with the unique identifier.

7.5 Quality

7.5.1 General

The supplier/manufacturer shall have documented quality control procedures implemented by qualified
personnel to ensure that each component supplied/manufactured conforms to the supplier's/manufacturer’s
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applicable specifications drawings, procedures and standards. This requirement also applies to all sub-
suppliers to the supplier/manufacturer. This requirement applies to any component or subcomponent
supplied as conforming to the requirements of this document.

Each supplier of components used in the SLM shall have quality systems implemented that validate
conformity of each component to the specified requirements. Verifiable evidence of conformity to the
requirements shall be documented and provided by the supplier/manufacturer with the component in
conformance with the selected quality grade. Component validation records shall conform to the supplier's/
manufacturer's data controls.

7.5.2 Quality grade requirements

es. Table 2
centage of
componenks inspected is less than 100 %, the supplier/manufacturer shall use a documented ethod for
determining the sample size. For Table 2, subcomponent by defining sample size refers to.the percentage
of subcomponents to be inspected per heat or batch lot with a minimum of 1 %. Where‘the perjcentage of
subcompopents inspected is less than 100 %, the supplier/manufacturer shall use a doeimented method for
determining the sample size. Testing methods specified in Table 2 are considered minimum requifements to
meet the quality grade.

Conformity to the requirements of a higher quality grade automatically qualifies the final component for
lower grades. These procedures include acceptance criteria for all manufactured components furnished in
accordancp with this document.

Table 2 — Quality grade requirements:summary for SLM

property Q2 Q1
100 % of subcomponents
excluding:
Material cdrtificate I f — common hardware
(see 7.6) Per supplier/manufacturer
T — process materials
— shipping materials/ equipment
Dimensiongl inspection Per\supplier/ manufacturer Critical dimensional inspedtion
(see 7.9.3)
Welds Non-destructive examinatipn for
(see 79.2) Visual inspection as per 7.9.2.2 100 % of components as pefr 7.9.2.3,
E— 79.2.4,79.2.5 or 79.2.6 or 19.2.7
product qualification certifficate,
Document li £ , 1
(see 7.2) Per supplier/manufacturer operator’s manual,
—= product date sheet

NOTE 1 For|the purposes of this table, “Per supplier/manufacturer” requires that the supplier/manufacturer has doqumentation
that suppor s the processes used, which are approved by a qualified person.

NOTE 2 For the.purposes of this table, 100 % refers to all components/subcomponents (not including common hardwpre) and not
100 % of thd rnmr\nnpnf/cnhrnmpnnpnf itself (cnr‘h assurface arpn)

7.6 Raw materials

When required by the quality grade or when specifically requested by the user/purchaser, raw material
used in the manufacture of components and subcomponents shall have a material certification report to
verify conformity to the chemistries and properties defined in the supplier's/manufacturer’s documented
material specifications. All materials shall be provided by audited and approved material suppliers. Material
certifications are not required for common hardware or shipping hardware.
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7.7 Traceability

Traceability shall be in accordance with the supplier/manufacturer's documented procedures. All
components shall be traceable to their raw material heat(s) or batch lot(s) and material test report using a
unique identifier. Traceability of equipment is considered sufficient if the equipment meets the requirements
of this document when it leaves the supplier/manufacturer's inventory.

For Q2 quality grade, traceability shall be in accordance with supplier's/manufacturer’s documented
procedures. For Q1 quality grade, all subcomponents with the exception of common hardware, process
materials (such as penetrants, solvents) and shipping hardware shall be traceable to their raw material
heat(s) or batch lot(s) and shall have a unique identifier. The unique identification of components shall allow
for traceability of the component to the point that it is installed into the finished component. Traceability of
equipment i i icienti i he requi fthi hen it leaves
the suppli¢r/manufacturer's inventory.

7.8 Calibration systems

Inspection
range and|
the manuf
based on |

Technolog
listed in tl
personnel

Calibration intervals shall be established based on repeatability and degree of usage. Interva

lengthene
the interv

The range
shall have
of accurac
be docum

, measuring and testing equipment used for acceptance shall be used only‘within its
shall be identified, controlled, calibrated and adjusted at specific intervals in accord
ncturer's procedures, not to exceed one year. The supplier's/manufaeturer’s procedur
50/IEC 17025. See also ANSI/NCSL Z540.3

es for inspection, measuring and testing with verifiable accuracies equal to or better
1is document may be applied with appropriate documentation and when approved b}

l or shortened based on documented repeatability;,amount of usage and calibration h
] shall not exceed one year.

5, calibrations, resolutions, reading capabilities, time-based increments and recording d

y that ensures the conformity to the défined acceptance criteria. Each measured paray
ented as directly as practical from the subcomponent, component or assembly und¢

calibrated
ance with
es shall be

than those
y qualified

Is may be
istory, but

apabilities

a confirmed accuracy that allows each parameter used for acceptance to be measured to a level

neter shall
br test. All

measuring and instrumentation systems shall be calibrated as a fully operational system and shall be used
only withip their calibrated ranges that facilitate repeatable readings by a qualified person.

7.9 Examination and inspection

7.9.1 Gdneral

When spetified by the supplier/manufacturer or user/purchaser, NDE and inspections shall be performed
and accefted accordjng to the supplier's/manufacturer’s documented specifications. The pupplier's/
manufactyrer’s docurmented specifications shall include the requirements defined in this sub¢lause and
acceptance criteria.

NDE instrnétions shall be detailed in the supplier's/manufacturer’s documented procedures and conform

with this document. AIl NDE instructions shall be approved by a qualitfied SO 9712 Level IT examiner and
performed by a qualified person. Personnel performing and accepting NDE shall be qualified in accordance
with the supplier's/manufacturer’s procedures as a minimum for evaluation and interpretation. Personnel
performing visual examinations shall have an annual eye examination in accordance with ISO 9712, as
applicable to the discipline to be performed. As an alternative, the quality manager shall be authorized to
qualify quality inspector’s reading/observation capabilities based on pre-specified criteria (such as eye
examination chart readings from a specified distance).

The inspection results shall be documented.

© IS0 2024 - All rights reserved
16


https://standardsiso.com/api/?name=13fb2ff3e9889b009dc5487f49e067af

ISO 6398-1:2024(en)

7.9.2 Weld

7.9.2.1 General

Weld inspections shall be performed as specified by the quality grade and according to the requirements of
this subclause.

7.9.2.2 Visual inspection

All visible welds shall be visually inspected and documented in accordance with the quality grade. The
following features shall be considered unacceptable in the visual inspection of a weld:

a) crackyinbase-orfilermetal;

b) inclusjons;

c) surfage defects.

The implementation of visual inspection requires documented procedures that inelude specific gcceptance
criteria and with approved and documented results. Visual inspection requires thHat100 % of the gccessible/
visible surffaces to be inspected.

7.9.2.3 adiographic inspection

Radiographic inspections shall meet the requirements of ASTM E94.

7.9.2.4 Itrasonic inspection

Ultrasonidinspections shall meet the requirements of ASME BPVC, Section V, Article 5.

7.9.2.5 agnetic particle inspection

Magnetic particle inspections shall be in accordance with ISO 10893-5. See also ASTM E709.

7.9.2.6 Liquid-penetrant inspection

Liquid-perjetrant inspections shall be.jir accordance with ISO 10893-4. See also ASTM E165.

7.9.2.7 Gas-penetrant inspéction

Gas-penetfant inspections(shall meet the requirements of ASME BPVC, Section V, Article 5.

imensionalinspection

SLM shall be-dimensiona insnected in accordance with the g
supplier's / manufacturer’s design criteria and specifications.

7.9.3.2 (Critical dimensional inspection

The supplier/manufacturer shall have documented procedures performed by qualified personnel for
the critical dimension(s) to ensure conformity with the supplier's / manufacturer’s design criteria and
specifications prior to final assembly documentation of the final measurements shall be provided to the
user/purchaser.

Critical dimensional features shall at least consist of the following:

a) mover straightness;
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ricity of mover permanent magnet and spacer ring;

thread of the short connection on the mover;
maximum OD of the SLM;

total length of the SLM;

length and diameter of the motor lead extension cable;

dimensions of external connectors.

Dther dimensional inspection

br/manufacturer may deem other dimensions to be critical based on the unique natuure of

b) cylind

c¢) mover OD;
d)

e)

f)

g)

h)

7.9.3.3
The suppli
7.10 Man

jufacturing non-conformity

The supplier/manufacturer shall establish and maintain documented procedures,to’ensure thata ¢

that does
control sh

not conform to specified requirements is prevented from being,delivered or inst
b1l provide for the identification, evaluation, documentation and. disposition of a non-c

component.

Non-conforming components or subcomponents dispositioned foraework shall be reinspected t
requirements as the original component or subcomponent. Non-¢enforming components or subcc
dispositioned for use as-is are acceptable for Q2 quality gradés provided that the dispositioned ¢

or subco
review an
the supplic

onent is evaluated and approved by a qualified supplier/manufacturer person. Respon
authority for disposition of non-conforming components and subcomponents shall be
r's/manufacturer’s documented procedures;

7.11 Fungtional testing

Functiona
manufactu
performin,
manufactu
Annex B.

evaluation testing shall be successfully performed by the supplier/manufacturer on|
red. Functional test results shall be documented, dated, and signed by qualified

g the test. The testing details and acceptance criteria shall be defined by the

rer’s documented procedures. Functional evaluation testing shall conform to requit

8 Repadir/redress

Repair/redress activities are not covered within this document. Components supplied
requirements of thiS'"document shall not include previously used subcomponents.

9 Shipping, handling, and storage

the design.

omponent
lled. This
pnforming

the same
mponents
omponent
sibility for
defined by

each SLM
personnel
supplier's/
ements of

inder the

9.1 Gen

eral

SLM shall be handled, stored and shipped according to the documented processes and specifications of the
supplier/manufacturer to prevent contamination of the equipment and damage from normally anticipated loads.

9.2 Storage

SLM products shall be stored in accordance with the requirements provided in the product operator's

manual to

prevent damage to the product.
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Ferrous elements not previously coated shall be coated upon receipt with a rust inhibitor approved by the
supplier/manufacturer. Exposed threaded connections shall be properly coated with a rust inhibitor prior
to installing protective caps. Protection devices shall be firmly connected to the threaded connection to
ensure that the thread itself is not damaged and that the protective device is not accidentally removed
during storage.

The supplier/manufacturer shall make available, upon request, storage recommendations pertaining to
storage life under specific environmental conditions.

For products that have been stored for prolonged periods, or that can have been damaged during storage,
the user/purchaser shall consult with the supplier/manufacturer to determine the inspections that it is
necessary to perform prior to installing the product.
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Annex A
(normative)

Design validation performance rating requirements

A.1 General

This annex
procedure

qualified

validation
requireme
approved |

Ratings sh|

NOTE
performan

A.2

A2.1 Geg

This docu

V1: H
this p

methd

V2: B
this p

requiy

isad

comp(
comp(

Products qualified*to higher grades of design validation shall be considered qualified for lowef

design val

Des

]rglhest grade - satisfies the applicable functional, technical and manufacturing requir

ars e a on AN a a

D

person other than the originator. This review shall confirm that, as a migimum, all
requirements of this document have been met. All testing shall be performed to conff

by a qualified person.

all be established at performance identified during the validation testing process.

e during operation.

ign validation grades

neral

ent provides two grades of design validation for the SLM:

hrt of 6398-1. The V1 design validation file shall include all the design validation req
ds, calculations and test resuilts used to validate the design.

isic grade - satisfies the-applicable functional, technical and manufacturing requig
irt of 6398-1. The V2-design validation file has no specific requirements of the design
ements, methods, €alculations and test results used to validate the design. Validatioy
psignation provided to accommodate that documentation of design validation of the
nent may be-determined from previously documented experience gained from manuf
nent and/exinternal design basis documentation.

dation. The specific requirements of each design validation grade are listed in Table A.

(s), process(s) and test(s) and provides the supplier/manufacturer requirements fori|es
the perforjmance ratings as defined in Clause 6. The supplier/manufacturer shall document.the
test procefdures and results in a design validation file conforming to the requirements of 7.2. ]
validation|file shall contain test results that validate the design and shall be reviewed and app

nts of Clause 7 and the document procedures that include acceptancecriteria with {

Results from design validation testing are not necessarily direetly applicable for prediction o

validation
tablishing
validation
'he design
roved by a
the design
brm to the
he results

f downhole

ements of
lirements,

ements of
validation
| grade V2
applicable
hcture of a

grades of
.

Table A.1 — Design validation performance rating requirements

Requirement V2 A%

Rated thrust Per supplier/manufacturer AsperA.3.1
Winding temperature rise Per supplier/manufacturer AsperA.3.3
Imbalance rate of the DC resistance of .

the winding Per supplier/manufacturer AsperA.3.2
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A.3 Method for determining performance ratings

A.3.1 Rated thrust

A.3.1.1 General

The supplier/manufacturer shall provide the rated thrust of SLM according to the functional requirements
and operating conditions specified in the functional specification.

The rated thrust may be validated in accordance with the test method provided in this subclause. If any
other method of validation is used, the supplier/manufacturer shall reach an agreement with the user/
purchaser and provide documented information on the validation process.

A.3.1.2 J’lethod

a) To perform the SLM rated thrust test, as shown in Figure C.4, first connect thepSLM mover to the
thrusf sensor and then connect it to the thrust detection device through the conuector. Ther] lower the
tempgdrature sensor into the simulated well after tying it tightly in the middle of'the SLM.

b) Inject|circulating water into the simulated well at the minimum expectedflow speed provifled by the
user/purchaser.

c¢) Start the SLM and thrust loading device according to the strokes per minute specified by| the user/
purchgser, and gradually increase thrust after stable operation. When it reaches the rated thrust given
by thelsupplier/manufacturer, operate the device for 2 h. If the€atéd thrust is not reached wh¢n it comes
to SLM’s upper limit, the test stops.

d) Continjue to increase thrust until the SLM can no longer push.

A.3.1.3 Documentation and reporting

The followling testing information shall be documented:

a) locatign of the test;

b) date of the test;

c¢) qualifljed person performing testing;

d) testdataresults.

A.3.1.4 Testresults

Test results shall be feviewed and approved by a qualified person other than the originator. Thi$ test shall

confirm that, as aminimum, all the design validation requirements of the rated thrust have be¢n met the

requirements of-purchaser/user.

According|te“the test method in this subclause, the thrust under stable state shall not be lesp than the

requirements of the purchaser/user for SLM rated thrust.

A.3.2 Imbalance rate of the DC resistance of the winding

A.3.2.1 General

The supplier/manufacturer shall provide the imbalance rate of the DC resistance of the winding according
to the functional requirements and operating conditions specified in the functional specification.

The imbalance rate of the DC resistance of the winding may be validated in accordance with the test method
provided in this subclause. If any other method of validation is used, the supplier/manufacturer shall reach
an agreement with the user/purchaser and provide documented information on the validation process.
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A.3.2.2 Method and calculation

A.3.2.2.1 General

The DC resistance of the winding shall be measured in the actual cold state (the testing SLM shall be placed
indoors, so that the temperature difference between the winding temperature and the room shall not
exceed 2 K).

A.3.2.2.2 Method
The validation test shall be performed using the following procedure:

a CheCk tho oo ran g aftha ot lnad notnnciny Aol o Ao on.
tRe-appearahte- ottt motorreaaexteRsiohtave o aage;

b) applicpble resistance tester shall be selected according to the DC resistance of SLM winding;

¢) measyre the resistance of each two terminals of the motor lead extension cable’respectiyely, when
measyring, the mover of the motor should be stationary.

NOTE [he DC resistance of the winding test in other tests can be measured at other temperature statejs according
to the specific test requirements.

A.3.2.2.3 | Calculation
The validation calculations should be performed using the following‘pprocedure:

a) The sum of three-phase DC resistances in ohms (£2) shall be c¢alculated according to Formula (A.1).

| Ryv +Ryw +Rwy (A1)

R
med 2

b) The tHree-phase DC resistance in ohms ({2) shall-be calculated according to Formula (A.2).

Ry =Rmed —Ryw
Ry =Rmed —Rwu (A2)
Ry =[Rmed —Ruv

¢) The ayerage of the DC resistances of the three terminals in ohms () shall be calculated adcording to

Formyla (A.3).

Ryy +Ryw +R
R L Suv *Ryw T Rwy (A.3)

mav
3

d) The wjinding in-ehms () shall be calculated according to Formula (A.4).

(A4)

mav
2

e) The imbalance rate of the DC resistance of the winding in per cent shall be calculated according to

Formula (A.5).
R .y — R
€mR =W><100 % (A.5)
A.3.2.3 Documentation and reporting
The following testing information shall be documented:

a) location of the test;

© IS0 2024 - All rights reserved
22


https://standardsiso.com/api/?name=13fb2ff3e9889b009dc5487f49e067af

b) dateo
)
d) ambie
e)

ISO 6398-1:2024(en)

f the test;

qualified person performing testing;

nt temperature of test;

DCresistance of the three-phase winding and calculated value of imbalance rate.

A.3.2.4 Testresults

Shall be reviewed and approved by a qualified person other than the originator. This test shall confirm that,
as a minimum, all the design validation requirements of the DC resistance of the winding have been met the
requirements of purchaser/user.

In general
shall not b,

A33 W

A3.3.1

The supp
requireme

The wind
subclause.
with the u

A.3.3.2

The avera
at a spec
energized

¢

Method and calculation

the imbalance rate of the DC resistance of the winding measured according to this\tg
e less than the requirements of the purchaser/user.

inding temperature rise

feneral

ier/manufacturer shall provide the winding temperature rise-according to the
nts and operating conditions specified in the functional specifieation.

ng temperature rise may be validated in accordance with the test method provid
If any other method of validation is used, the supplier/tnanufacturer shall reach an
cer/purchaser and provide documented information onthe validation process.

e temperature of a winding can be deterniined by comparing the DC resistance of th
fic temperature with the DC resistance*at the temperature before the winding

The valid

ion test shall be performed.using the following procedure.

pbrdance with Figure C.4{ the mover is connected to the thrust sensor, then connected to
b device, and then puf into the testing well.

st resistance measurement shall be taken before the SLM is energized and loaded. TH
ince may be-taken between any two-line terminals, and the same two terminalg
bhout the test. The test fluid temperature shall also be recorded at this time.

circulating water into the simulated well at the minimum expected flow speed provi
urchaser.

at the start of the test. This method utilizes the characteristic of the conductor mater
in the temperature range of interest, the winding resistance changes in direct proportion to th
temperature.

st method

functional

ed in this
hgreement

e winding
s initially
ial, where
e winding

the thrust

e winding
are used

Hed by the

ha Cl M and thaothect o i ag davicn dconrdingta thn vl g cap At conoifind by

1
Start thestMand-thethrastloadingdeviceaceordingtothewerkinecondiHonsspectiedby

he buyer/

user. After the operation is stable, start to increase the thrust gradually. When the rated thrust given by
the user/purchaser is reached, stop increasing the thrust. After the operation is stable for 1 hour, record
the test fluid temperature once every half an hour. When the temperature rise is less than 1 K every half
hour, or less than 2 K every hour, record the temperature of the test fluid again, and power off the SLM.
When the SLM loses power, the timing device starts. Within 15 s after the SLM stops working or within
1 min after the SLM is powered off (whichever comes first), record the first resistance reading and the

a) Inacc
testin
b) The fi
resist
throug
c¢) Inject
user/[
d)
elapse
e)

d time;

An additional minimum of four winding resistance measurements along with the corresponding times

of the measurements shall be recorded. These measurements shall be completed within the next two
minutes. Test fluid circulation and temperature shall be maintained constant in the test loop after de-

energi

zing the motor.
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f) A curve shall be plotted of resistance versus time, and the curve shall be extrapolated back to zero
time to determine the resistance at the time of de-energization. The curve fit of the resistance data
versus time shall have a sample coefficient of determination of 0,995 or greater. The average winding
temperature rise shall then be determined according to Formula (A.6).

Tow=[(Re=Ry) / Ry x (K+ Typ)] - (Tg— Ty) (A.6)

A.3.3.3 Documentation and reporting
The following testing information shall be documented:

a) location of the test;

b) date of the test;

¢) qualifled person performing testing;

d) fluid temperature of test;

e) resistance temperature rise curve drawn after the test;

f) tempdrature rise values calculated from the curve and measurement

A.3.3.4 Testresults

Test results shall be reviewed and approved by a qualified person 6ther than the originator. Thi$ test shall
confirm that, as a minimum, all the design validation requirements of the winding temperaturg¢ rise have
been met fhe requirements of purchaser/user.
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Annex B
(normative)

Functional evaluation

B.1 General

the requir

All testing
be perforry
ownership
agreed up

All testing
which incl

Qualified
functional

 the functional specification. Two functional grades are defined, the user / purchasel
bd functional evaluation grade(s).

shall be in accordance with the supplier's/manufacturer’s documented procedures
hed by a qualified person. This testing shall be performed prior to deliyéry and/or {
to the user/purchaser. Test parameters, acceptance criteria and test>sequence sh
bn by user/purchaser and supplier/manufacturer prior to performingfurctional evalug

shall be performed to conform to the requirements of Clause ¥,-and to document {
1de acceptance criteria with the results approved by a qualified-person.

to higher grades of functional evaluation shall be considered qualified for lower
evaluation.

ofa SLM to
hall select

and shall
ransfer of
W11 also be
tion.

rocedures

grades of

B.2 Functional evaluation grades of the SLM
The user/purchaser shall specify the functional evalyation grades of the SLM detailed in Tablp B.1. Two
functionallevaluation grades defined by this document:
— F1: high level;
— F2: bafic level.
Table.B:1 — Functional evaluation grades
F2 F1
In conformance with supplier's/man-
Insulation fesistance test, ufacturer's specifications and Per B.3
acceptance criteria
In conformance with supplier's/man-
AC resistarce voltage test ufacturer's specifications and Per B.4
acceptance criteria
In conformance with supplier's/man-
High tempérdture resistance test ufacturer's specifications and Per B.5
acceptance criteria
In conformance with supplier's/man-
Hydrostatic testing ufacturer's specifications and Per B.6
acceptance criteria

B.3 Insulation resistance test

B.3.1 General

This clause specifies the requirements for the procedures, documentation and reporting, test results of the
SLM insulation resistance test.
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Insulation resistance test is a conventional test used to evaluate the insulation performance of SLM.
Insulation resistance test is usually performed to achieve the following purposes:

a) evaluate the quality of SLM produced;
b) verify the safety requirements of procedures and standards;

c) check whether there is a failure in the SLM or determine the failure cause(s).

B.3.2 Testing procedures

a) Select the megger according to the operating voltage of the SLM in Table B.2.

Table B.2 — Megger specifications expressed in Volts (V)

The operating voltage of the SLM Megger specifications
<500 500
500 t¢ 3 000 1000
>3 00p 2500

b) Test the insulation resistance of any phase to the housing or the conductor;connected with thee housing.

c¢) The wjinding shall be discharged to earth after testing.

B.3.3 Dgcumentation and reporting

The followling testing information shall be documented:
a) locatign of the test;

b) date of the test;

¢) qualifljed person performing testing;

d) description of the SLM, including type, serial number and rated voltage;
e) ambient temperature and humidity of.the test;

f) testing voltage and insulation,resistance values.

B.3.4 Test results
Unless otherwise agreed-between the user/purchaser and supplier/manufacturer, the insulation resistance

shall be mpre than 1,000-M Q under 25 °C, the insulation resistance measured at other temperatufre shall be
in accordapnce with theconversion coefficient in Table B.3.

Table|B.3.(—" Temperature coefficients of SLM insulation resistance at different temperatures

L —  Temperature2C Temperature-coefficient———
100 188
90 94
80 47
70 23,5
60 11,8
50 5,6
If the insulation resistance value is measured at a temperature exceeding 100 °C, temperature coefficient
should be determined in accordance with the requirements of the user/purchaser.
NOTE The insulation resistance measured at a certain temperature is multiplied by the temperature coefficient
to obtain the corresponding insulation resistance value at 25 °C.
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Table B.3 (continued)

Temperature, °C Temperature coefficient
40 2,8
30 1,4
25 1
20 0,76
10 0,395
0 0,183

If the insulation resistance value is measured at a temperature exceeding 100 °C, temperature coefficient
should be determined in accordance with the requirements of the user/purchaser.

TE The insulation resistance measured at a certain temperature is multiplied by the temperature coeffici
bbtain the corresponding insulation resistance value at 25 °C.

Pnt

yoltage withstand test

neral

e specifies the requirements for the procedures, documentation ahdreporting, test reg
[tage withstand test.

se for the AC voltage-withstand test is to evaluate the ability,of the SLM to withstand oy

sting procedure
b voltage: 1 000 V plus twice the input voltage; and%he minimum voltage is 1 500 V;

ct all motor lead extension cable terminals writh wires in the phase-to-phase sequencg
A; ground the motor housing, and then connect one terminal from the motor lead exte
tor housing to the two terminals of the@&AC voltage test instrument, respectively;

ct the mover and other non-test partswith the housing;

[tage shall start at less than half of the test voltage and be increased at a rate of no mor
full test voltage to the full test voltage; the time for the voltage to increase from half v
bhall be no less than 10 s;'and the full value test voltage shall be hold for 1 min.

the voltage is reduced) to zero, the insulation resistance test shall be carried out in g
.5.2.

jcumentation‘and reporting
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ults of the
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I the Test;

qualified person performing testing;
testing instrument;

testing voltage and holding time;

nt temperature and humidity of the test;

tion resistance value and testing voltage.
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