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The Institute af Radiatian Pratection (IRP)
controls nuclear power plant pumps af Safety Class 1, 2
and 3 as provided in this guide. Classification principles
are presented in Guide YVL 2.1/1/. No special inspections
are canducted af ather pumps in a nuclear power plant; they
are considered as piping accessories and are attended to in
connection with the commissioning inspection of the piping.

The various contral phases are

pre-inspection
contral of fahrication and constructian
inspection
commissioning inpsection
supervision of pre-operational testing
supervision of inservice testing
supervision of inservice inspections
maintenance during operation

In this guide, one control phase is dealt with in each
section as well as the significance of Safety Class
to- the scope of supervision.

2

PRE- INSPECTION

The pre-inspection material consists of:

1.

2.

3.

4.

5.

description of rnanufacturer (only in Safety
Class 1)
design bases
material report
description of fabrication (only in
Safety Class 1)
quality control programme
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6.

7 •
8.

9.

10.

basic dimensioning
drawings
data on pump coupling to motor and
pump connection to piping
data on motor
data on type tests and operating
experience

Items 1 to 7 do not app1y to motors or transmission
elements.

The pre-inspection documents are submitted to the IRP
following the procedure presented in Guide YVL 1.2/2/
using the division employed in this guide (YVL 5.7).

2.1
Description of Manufacturer (Only in Safety C1ass 1)

The description is intended to demonstrate the competence
of the manufacturer. A description of the organization,
confirmed by the management af the firm, shall be included,
presenting assignment af duties, fields of respansibi1ity
and campetence and quality assurance arrangements. The quality
assurance report may be based on the quality assurance manual
used at the factory.

The above information shall also be provided on sub-contractors
and consultants who take part in fabrication or quality control
of the pressure retaining parts of the pump. An approval of the
inspection agency and inspectors is applied for in accordance
with Guide YVL 1.3/3/.

If the document would be, in essential parts, identical with
a document submitted to the IRP on a ear.lier date, references
and an account of potential changes will suffice.
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Design bases shall include the data necessary for
examination of material selection, strength analysis and
quality control programme.

Information shall be provided on pump performance requirements
and boundary conditions including

the function of the pump and process
designation
tightness reguirements
design pressure and testing pressure
upper limits for piping forces and torques
acting on the pump
the characteristics, temperature and potential
rapid temperature changes af the pumped water
range of variation of suction pressure
required operating point (volume flow, head)

Pump characteristics include

characteristic curves and required NPSH
cooling and/or seal water demand
required minimum flow ra te
allowable vibrations and bearing temperatures
required maintenance frequency in continuous
operation, and reguired maintenance frequency
when the pump is not in continuous operation during
normal power plant operation
potential special requirements concerning starting
(start-up against a closed valve, lubrication water

demand during start-up etc.)
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The material report is meant to demonstrate the qualification
of materials for intended use as well as to give data on
materials and their properties which unambiguously define
the acceptance criteria and limits.

The materia1 report contains material data on alI parts
that are pressure retaining or welded directly to the pressure
fr~ne, including filler metals. In addition, material data
on the shaft, impeller or comparable load-bearing parts are
provided. In case the structure incorporates weld seams, data
on materials used in the fabrication procedure qualification:
tests are included.

The material report shall include base and filler material
specifications provided with the part numbers used in
drawings and standard markings.

In safety Class 1 and 2, additional c1arifying information
shall be provided on each material, specifying

the basis for material selection, if need ed
the standard to which the materia1 conforms
the potential approval of the material for
construction of pressure retaining components
fabrication method of cornponents (forging, casting
etc.)
delivered condition and instructions for heat
treatment
specific requirements for materia1 properties
unless determined by the standards
method and scape af sampling and testing
type of material ceLtificate
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The base materials shall satisfy the criteria af the
standards after whieh they are designated. Patential
additianal material requirements shall be presented in
the material report.

The weld and heat affected zone of the finished product
shall meet the same strength and toughness reguirements
as set for the base materials of the finished product.

The method and seope of sampling and testing shall be
determined on the basis of the Safety Class, material type,
operating canditions and dimensians af the eamponent involved.
If such data as is nat meant ta be earrabarated by testing
is included in the materia1 report, it must be clearly stated.

An examp1e af an acceptable material certificate is the
test certifieate 3 B conforming ta standard SFS 3/4/.

2.4
Descriptian of Fabricatian (only in Safety Class 1)

The descriptian af fabrication process is to give a general
descriptian of the fabrication rnethods and irnplementation of
quality contrIDl at the various stages of manufacture. Heat
treatment data and a welding pIan shall be included. A description
of fabrication is reguired only for pressure retaining parts.

2.5
Quality Contral Pragramme

The quality control programme describes the regular quality
control measures that the pump is subject ta as well as the
inspection procedure.
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The quality control programme concicts of

inspection instructions
inspection plans

2.5.1
Inspection Instructions

Inspection instructions shall cover all activities
listed in the inspection plan. The instructions shall
specify the method, scope, requirements and reporting of
each inspection. As for details, reference can be made to
relevant standards.

The most comman quality control measures presented in the
inspection instructions can be divided as follows:

identification, marking and material certificate
af the materials
sampling method
destructive material testing
non-destructive material testing
control of we1ding
control of heat treatment
chech of the dimensions of the construction
1eak and pressure tests
performance tests
visual inspection of a disassemb1ed pump
inspections carried out by the manufacturer

The pressure test described in the inspection instructions
shall be conducted in accordance with the standard, or series
of standards, used in dimensioning. If such standard does not
exist, the standard SFS 3321/6/ shall be adhered to in Safety
Class 2 and 3. It is recommended that the performance tests
be carried out in accordance with DIN 1944/7/ or BS 599/8/
or a comparab1e standard.
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The inspection plans shall comprise quality contral measures
appIied to materials, fabrication, procedure tests and the
finished product.

The inspection pIans must cover ali parts important ta
safety.

The inspection pIan shall include

numbering af each part and weId in accardance
with drawings
name ef the part
the standard markings af hase and welding
filler material
divisian af inspectians per calums
in accardance with inspectian instructians
inspection phase (fahrication ef material,
fahrication of pump, ins~allations)
excecutor and/or supervisor af inspectian
(e.g. manufacturer, facility supplier,

recegrized inspectian agency)

Procedure tests associated with fabrication are net required
for Safety Class 2 and 3 pumps, provided the tests have been
performed on the pump madel or extensive operating experience
in available.

2.6
Basic Dimensioning

The purpose af basic dimensioning is ta demonstrate that
the dimensions and shaping af the pump meet the requirements
af the standards in design canditions.
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PTh'TlPSof Safety Class I shall be dimensioned to fuIfill
the eriteria set forth in ASME Co de Section 111, NB-3400/9/.
As to other pumps, the general standard for nuclear power plant
pumps adopted in the country of fabrieation can be applied.

In addition to pressure retaining parts, basie dimensional
ealculations shall be presented for the shaft and other
significant load-bearing parts.

In addition to basic dimensioning, specifie stress analysis
is required for pumps of Safety Class 1, showing that the
pressure retaining parts of the pump will retain their
integrity under alI loading conditions. The stress analysis
need Dot necessarily be incIuded in the pre-inspection material.
Relevant criteria are set forth in Guide YVL 3.5.

2.7
Drawings

Drawings shall depict the overall assembIy and the details
of the eonstruction 50 that the size, shape and fabrieation
of the pump is presented in sufficientIy great detail.

The drawings shall be unambiguous and clear. They shall
depict

the sizes and shapes used in, or arrived at by,
stress analysis
location, dimensions and details of joints
assembly data including part and material
specif iea tions

2.8
Data on Pump Coupling to Motor and Pump connectian to Piping

A drawing af the pump eoupling to motor shall be provided,
presenting the structure of the caupling and the potential
gear as well as the main dimensions af the assembly.
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In case special requirements are set for the dimensions
or materials or the piping to he connected to the pump,
they shall be specified here. As to pumps connected to
piping by welding, a description of the installation
welding is required. In Safety Class 1, data on support
structures are required as well.

2.9
Da ta on Motor

If the motor is of the so called wet motor type, the same
data is provided on the pressure retaining parts of the
motor as on the pump itself (items 2.1 through 2.7 above)

At least the f0110wing items shall be provided on alI motors

manufacturer
operating principle
operating voltage
power required at operating point, starting
condition and the qreatest possib1e load
efficiency
tarque as a functian af rotatianal speed
coaling system
insulatian and shielding class
allowable vibration at bearing suppors
a drawing presenting the main dimensians

2.10
Data on Type Tests and Operating Experience

Type tests and operating experience data are needed to
show that the pump functions reIiably in long-term operation
and is nat prone ta potential external disturbances.
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The nature of type tests depend upon the application
field and operating conditions of the pump, wherefore
no generally applicable requirements can be laid down.
However, some examples of what the IRP expects a type test
to include are listed below.

500 hr tria1 run in the worst environmenta1
conditions where the pump is required to function
cavitation tests to determine the minimum NPSH
at various flow rates
pump behaviour in the event of 10S5 of coolin~
or seal water
vibration mea5urements in various operating
canditions
assurance af the ability to withstand overspeed
without failure by sufficient margi.n to normal
rotational speeds
measurement of rotational speed and flow rate
as a function of time fo11owing 10ss of current
feed

A description af the type tests is included in the
pre-inspection materia1.

No type tests are required if operating experience
is sufficient and the data availab1e.

Operating experience encompasses the number of similiar
pumps fabricated to-date, the longest and average in-service
life of the pumps as well as potential failures and their
frequency.
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3

CONTROL OF FABRICATION AND CONSTRUCTION INSPECTION

The IRP controls the fabrication of Safety Class 1 pumps
by canducting inspection tours on the factory. An opportunity
of viewing the organization of the factory as well as
fabrication methods and quality control procedures shall be
arranged for the IRP. Por inspection tours, the fabrication
schedule af the pump, complete with dates for inspections required
by the quality control programme, shall be filed with the IRP
in good time. The IRP supervises the se inspections as it deems
appropriate. If the IRP finds it necessary ta cantrol the
fabricatian of a pump af some other Safety Class, the concerned
parties will be notified thereof.

In general, the construction inspectian is canducted
in the factory on the basis af accepted pre-inspection records.
A construction inspectian is requested for in writing well in
advance of the inspection date.

The construction inspection is divided up into four parts:

examination af quality contral records
witnessing of leak and pressure test
witnessing af performance test
physical inspection of pressure retaining parts
including shaft and impeller or comparable load-
bearing parts

In Safety Class 1, the IRP conducts a full construction
inspection af alI pumps. In Safety Class 2, the IRP examines
the quality control records on each pump, conducting the remaining

part af the construction inspection as agreed. A full inspection
is usually conducted of only one pump in a series af similiar

pumps in one consignment. In Safety Class 3, the IRP may autharize
the owner of the nuclear pawer plant or a person in the employ
of an inspection agency to carry out the construction inspection.
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Records shall be kept on construction inspections of alI
pumps and submitted to the IRP in connection with the
commissioning inspection.

4

COMMISSIONING INSPECTION

The IRP conducts an commissioning inspection of alI Safety
Class 1, 2 and 3 pumps.

The commissioning inspection is carried out after the pump
is installed in its final place. The inspection is requested for
in writing well in advance of the inspection date.

In the acceptance inspection, the following items are
presented:

the approved pre-inspection materia1 nnd
decision as well as a written report on ful-
fillment of the conditions contained in a eonditional
deeision
construction inspection records
written reports of the comments made in the
construction inspection
records of performance test

The commissioning inspection does not involve special
functional tests - they are conducted as part of the pre-
operational testing of the facility.

5

SUPERVISION OF PRE-SERVICE TE STING

The Institute of Radiation Protectian supervises the pre-
service te sting af pumps af Safety Class 1, 2 and 3.
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The pre-service testing af pumps is supervised in
accordance with Guide YVL 2.5/10/ in connection with system
performance tests, in other words, by examining system-
specific pre-operational testing pragrammes and tests reports
and witnessing system testing.

The Institute of Radiation Protection requires that each
pump be test run for the minimum of 50 hr in conditions
reproducing the chracteristics of normal operation and without
servicing or maintenance.

During pre-service testing, basic quantitative parameters shall
be determined for each pump. The results af subsequent inservice
te sting are compared to these values. The purpose of this
comparison is to detect potential hydraulic or mechanical changes
in a pump. The hydraulic condition is characterized by a oowb~tioJ
of rotational speed, differential pressure and flow ra te measured
at a given inlet pressure. Vibration and bearing temperature at
certain locations describe the mechanical characteristics af
a pump. Written instructions shall be compiled for determination
of the basic parameters; these instructians shall be adhered
to in inservice testing as well. The instructions shall specify
the pumps they apply to, the method of each measurement, the
instruments used including calibration requirements and docu-
mentation and storage of results. The instructions shall also
include the accpetable measurement ranges and actions to be
taken in case of deviation. It is recommended that ASl~ Code
Section XI, Subsection IWP/ll/ be used as an aid in preparing
the instructions. ~he IRP does nat grant a specific approval
of the instructions but examines them when monitoring quality
assurance activity during operatioD.

6
SUPERVISION OF INSERVICE TESTING

The Institute af Radiation Protection cantrals the inservice
testing af Safety Class 1, 2 and 3 pumps.
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The inservice testing interval is:separately
determined for each pump in the Technical Specifications of
the nuclear power plant. Each test shall be carried aut in
accardance with the instructions referred ta in section 5.
An exceptian ta this rule is the measurement of bearing
temperature which need not be performed mare than once a year.
The licensee shall have a programme specifying the date af
next testing of each pump and the instruction manual to be
follawed. The dates and results of previous testings shall
be available in the plant records so that they can be eheeked
as needed.

The IRP need Dot be specifically notified of inservice testing;
the Institute controls the te sting by examining the documentatian
stared in the plant recards and occasianally witnessing the
performance af measurements. A summary af inservice testings is
submitted ta the IRP every year in the annual report af the
facility.

7

SUPERVISION OF INSERVICE INSPECTIONS

Inservice inspections are nan-destructive inspeetions
conducted ta monitor the conditian af the pressure retaining
parts af Safety Class 1 and 2 pumps.

The inservice inspeetion of pumps as well as other pressure
retaining components are carried out in canformance with
Guide YVL 3.8/12/.

8

MAINTENANCE DURING OPERATION

8.1
General

Records documenting the servicing, repair and maintenance
activities of ali pumps and pump mators regulated by the IRP
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shall be kept at the facility.

8.2
Preventive Maintenance

Preventive maintenance means actions taken in accordance
with a previously prepared servicing programme, designed
to prevent pump or pump motor malfunctions. Typica.l such
measures are e.g. the replacement of shaft sleeve, seal or
bearing.

The IRP supervises the maintenance activites by checking
the component files.

8.3
Remedial Maintenance

Remedia.l maintenance means actions taken to restore a pump
or pump motor to original or design condition following a
serious malfunction or inoperability. Such repairs shall be
discussed in advance with the IRP which supervises the repair
work as it deems appropriate.

Following remedial maintenance operatians, the IRP conducts
a construction inspection af the component and supervises
potential functiona.l tests.

8.4
Modifications

Modifications mean repairs as a result af which the pump
or pump matar no longer conforms to the original design.

Measures described in Sectian 2 through 5 af this guide
are taken when making modifications.
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The pre-inspection decision for a pump and pump motor
is good for spare parts as vlell. Potential changes require
a specific approval. The IRP conducts a construction inspection
of spare parts as extensive as that of the originals.

8.6
Measurement of Reference VaJues

Following the maintenance operations mentioned under items
8.2, 8.3 and 8.4, the basic quantative parameters referred
to in section 5 shall be determined for pumps and pump motors.


