
FINNISH CENTRE FOR RADIATION AND NUCLEAR SAFETY
YVL 3.7 12 Dec. 1991

Pressure vessels af nuclear facilities

Commissioning inspection

1 General 3

2 Verification inspection 4

2.1 Verification document 4
2.2 Location 5
2.3 Auxiliary equipment 5

3 Auxiliary equipment performance tests 6

3.1 Safety devices 7
3.2 Valves 7
3.3 Pumps 7
3.4 Measurement and contro! equipment 7
3.5 Pipe supports, thermal expansion and vibrations 7

4 References 8

This Guide is valid as of 15 January 1992 until further notice. This Guide
replaces Guide YVL 3.7 issued on 16 March 1976.

Second, Aevised Edition
Helsinki 1993
Erweko Painotuote Oy
ISBN951-47-8418-9
ISSN0783-2362



Authorization

By virtue af section 55, second paragraph, paint 3 af the Nuclear Energy Act
(990/87) and section 29 af the Council af State Decision on the General
Regulations for the Safety af Nuclear Power Plants (395/91), the Finnish Centre
for Radiation and Nuclear Safety issues detailed regulations concerning the safety
af nucIear power plants.

The YVL Guides are ruIes an individual licencee ar any other organization
concemed shalt comply with, unless the FiImish Centre for Radiation and Nuclear
Safety has hoon presented with some other acceptable procedure af salutian by
which the safety levellaid down io YVL Guides is achieved.

TranslatioD. Original text io Finnish.
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1 General
The safety of pressure vessels is part of the
safety of nuclear facilities. The control af
pressure vessels ensures that pressure vessels
in all Safety Classes and in Class EYT and
their auxiliary equipment satisfy the
requirements set for them. Safety
classification requirements are given in
Guide YVL 2.1.

Prior to their commissioning, pressure
vessels are subject ta controt as follows:

inspection of construetion plans
control of manufaeture
construction inspections
commissiooing inspections.

This Guide presents general requirements for
the commissioning inspections and for the
contents of the inspections. Detailed
requirements are presented in other YVL
Guides and io standards referred ta io this
Guide, e.g. Standard SFS 3334/1/.

Prior to the commissiooing of a nuclear
facility, pressure vessels are subject ta
commissioning iospeetions io accordance
with this Guide. In operational repairs and
modifications, requirements concerning the
commissioning inspectioo are applicable ta
inspections condueted according to Guide
YVL 1.8. If the repairs and modifications
are very extensive and ioclude e.g.
construcnon and installation af new pressure
vessels or other extensive entities, the
commissioning inspections shall he
condueted according ta Guide YVL 3.7.

La. pressure tanks and piping are pressure
vessels. Detailed definitions are presented in
Guide YVL 3.0.

The commissioning inspections required by
Finnish pressure vessel regulations and
pressure vessel safety in general of all
pressure vessels and therr auxiliary
equipment controlled by the Centre, their
safety classification notwithstanding, are

carried out by an inspector af the Finnish
Centre for Radiation and Nuclear Safety;
with the exception of Class EYTIB piping
and auxiliary equipment. The utility shall
attend to the safety af Class EYTIB piping
and auxiliary equipment in a way
corresponding ta that of Class EYT/A
piping.

In the comrnJssloning inspection it is
ascertained that a pressure vessel which has
been installed in its place plus its auxiliary
equipment and their performance conform ta
approved designs; it is also ascertained that
adequate testing and inspections have been
condueted to ensure the above. It is further
ascertained that any defects and
shortcomings detected during testing and
inspections have been corrected. A pressure
vessel may be placed into service only after
an inspector has approved it io a
commissioning inspection and has
determined the allowable operating
parameters. Approved commissioning
inspections are one prerequisite for the
commissioning af a nuclear facility.

The utility may submit a request for a
commissioning inspection ta the Finnish
Centre for Radiation and Nuclear Safety
after the pressure vessel and its auxiliary
equipment have been installed io their place
and have been approved in the construction
inspection. To facilitate the procedure of
obtaining an operating licence for a nuc1ear
facility, commissioning inspections are
condueted to entities as large as possible.
such as a system's all piping and its
auxiliary equipment. Pressure vessels are
inspected individually, however.

For practical reasons, the commissioning
inspection will be io two phases, namely:

the verification inspection which is
conducted on a pressure vessel and its
auxiliary equipment which have been
installed in their place and
auxiliary equipment performance tests
conducted on a pressure vessel which
has been approved in a verifieation
inspection.
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In the verification inspection. the pressure
vessel is granted a test operating licence
which is a prerequisite for the starting af
auxiliary equipment perfonnance tests.
Approved auxiliary equipment performance
te5t5, for their part, are a prerequisite for the
granting af a pressure vessel operating
licence by an inspector.

When issuing tbe operating licence, the
inspector determines the dates af
forthcoming inservice inspections.

2 Verification
inspection
A verification inspection is commenced only
after the Finnish Centre for Radiation and
Nuclear Safety has approved the plans for
the location, auxiliary equipment and
construction af the pressure vessel; and,
after any potential further requirements
which may have been made and all de-
viations which have appeared have been
dealt with to the Centre's satisfaetion. The
pressure vesseI's auxiliary equipment shall
be structurally and functionally appropriate
and reliable, as required by safety
consideratioDS. The pressure vessel and its
auxiliary equipment shail have been installed
in their place and approved io a construction
inspection.

In the verification inspection it will be
ascertained that the plans for the location,
auxiliary equipment and strueture of the
pressure vessel. and the construction
inspections have been approved, and tilat the
plans have been complied with; also the
prerequisites for safely starting the
performance tests of the pressure vessel's
auxiliary equipment will be assessed. If,
according ta the YVL Guides, there is no
need to subject the plans ta the Finnish
Centre for Radiation and Nuclear Safety for
approval. and, if an inspector af the Centre
does not conduet a construetion inspection of
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the items, the items shall, however, meet the
design and inspection requirements of
relevant standards and af utility instructions.

The location, auxiliary equipment and other
prerequisites for operation af the pressure
vessel shatl meet the requirements of
Standard, SFS 3323 /2/ and SFS 3333 /3/
and of the boiler and boiler plant standards,
where appropriate.

As early as during the construetion
inspection, some attention shall be paid ta
the requirements af the verificatian
inspection since extensive changes in the
installation af the pressure vessel and its
auxiliary equipment may be difficult ta
implement later.

2.1 Verification document

The verification document is an entity af
dacuments which has been written and
arranged, and shall be stored, as agreed
upen with the FiIUlish Centre for Radiation
and Nuclear Safety; it contains documents
relating ta the design, approval and
inspection af the pressure vessel, and
inspection protocols, quality control result
dacumentation and other records relating to
the pressure vessel.

It is ascertained during the inspection af the
verification document that the pressure
vessel and its location and auxiliary
equipment have been approved in ali
necessary previous inspections, and that all
documents have been duly written and
arranged for tinal storage and for the
vessel's operatian.

In a veritication inspeetion, an inspector
shall he presented with the following
documents in particular;

plans for location and auxiliary
equipment approved by the Finnish
Centre for Radiation and Nuc1ear
Safety
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decisions granting approval
construction inspeetion protocols for
the pressure vessel and its auxiliary
equipment
a statement af the utility's approval af
such auxiliary equipment for which a
construction pian inspection ar a
construction inspection is not required
io the YVL Guides
reports and approvals relating ta any
additional requirements and remarks
made by the Finnish Centre for
Radiation and Nuclear Safety ar by an
inspector af the Centre and
deviations from design with
approvals.

2.2 Location

The Finnish Centre for Radiation and
Nuclear Safety reviews the location plans for
the pressure vessel and its auxiliary
equipment as part af a review af the
preliminary and tinal safety analysis [eports
referred to io Guide YVL 1.1. The plans
shall be so detailed that the meeting af the
below requirements may be assessed already
when processing the plans.

Jn the verification inspeetion it is inspected
that the pressure vessel and its auxiliary
equipment have been located and that the
surrounding spaces and structures have been
buHt accarding to design; which ensures that

patential pressure discharges in the
event af failures ar aperational
transients da not cause damage to
individuals, property or the
environment

the pressure vessel and all its
auxiliary equipment may he properly
operated, maintained, repaired, tested
and inspected; special attention has
heen paid ta accessibility during
inservice inspections conducted in
accordance with Guides YVL 3.0 and
YVL 3.8.

the requirements af Standards SFS
3323 n/ and SFS 3333 /3/ conceming
location and

the requirements of Guide YVL 7.18
concerning radiation safety, will he
met.

2.3 Auxiliary equipment

The pressure vessel shatl he titted with
reliahle auxiliary equipment which are
required during operation and which ensure
operational safety; they shall he marked in
the system's flow sheet and Hst af auxiliary
equipment. When reviewing the plans for
systems and components, the Finnish Centre
for Radiation and Nuclear Safety considers
the flow sheet also in terms of pressure
vessel safety. It is checked that both the
design and operating pressures and operating
temperatures have been correctly chosen,
and that the pressure vessel has heen titted
with the below auxiliary equipment which
are required in Standards SFS 3323 /2/ and
SFS 3333 /3/ and which affect pressure
vessel safety:

safety devices
shut-off and drainage valves
equipment for the measurement of
pressure and temperature
equipment far the contral and
limitation af pressure and temperature
and
equipment for the control and
measurement of liquid level.

Jn the verification inspection it is ensured
that the tina! installation af the pressure
vessel and its auxiliary equipment is in
accordance with the flow sheet appraved by
the Finnish Centre for Radiation and Nuclear
Safety and with a Hst af auxiliary equipment
based on the flow sheet. The auxiliary
equipment shall bear markings facilitating
their identification and the establishment af
construction materials, a1lowable operating
parameters and manufacturer. Jn the
inspection it will be ensured that all
inspeetions related ta the auxiliary equipment
have been conducted.
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The pressure vessel's auxiliary equipment 3
shalt he listed based on an up-to-date flow
sheet approved for the purpose af inspecting
the quality af the installation work; this list
af auxiliary equipment can alsa he utilized
when carrying out auxiliary equipment
performance tests prioe ta and after the
commissioning af the nuclear facility. The
list shall he approved by the utility and shall
he updated also during operation. It shall
carry the following infonnation on auxiliary
equipment

cornponent designations
names
type markings
serlal numbers
nominal sizes
nomina! pressures
nomina! temperatures
construction materials
references ta standards and
manufacturers.

The requirements af YVL Guides concerned
with auxiliary equipment are dependent on
the Safety Class anå nominal size af the
equipment. If a pressure vessel has been
fitted with auxiliary equipment for which a
construction pian inspeetion or a construetion
inspection by the Finnish Centre for
Radiation and Nudear Safety is not required
in the below YVL Guides. the equipment
shall conform to the utility's instructions and
a description of the utility's approval is
required:

Guide YVL 5.3 Regulatary contral af
nudear facility valves and their
actuatars
Guide YVL 5.4 Supervision af safety
relief valves io nudear facilities
Guide YVL 5.5 Supervision af
electric and instrumentation systems
and companents at nudear facilities
Guide YVL 5.7 Pumps at nudear
facilities.

The utility shall see to it that all auxiliary
equipment meet the basic requirements of
Standard, SFS 3323 /2/ and SFS 3333 /3/.
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Auxiliary equipment
performance tests
An approved verification inspection is the
prerequisite for the granting of a trial run
Iicence for a pressure vessel by an inspector.
Approved performance tests af auxiliary
equipment for their part. are the prerequisite
for the granting af an operating licence for
the pressure vessel by an inspector.

As part of anudear power plant's trial run,
performance tests shall be conducted on all
safety-related auxiliary equipment of the
pressure vessel. These tests serve to prove
tha,

safety devices function reliably and
have an adequate blowing-off capacity
equipment for the measurement.
control and Iimitation of pressure and
temperature. and for the control and
measurement of liquid level. function
correctly
valves perform according to design
the Iimiting positions of actuators af
shut-offvalves have been correctly set
thermal expansion joints and supports
of piping function according ta design
other auxiliary equipment affecting
pressure vessel safety are operational
and
auxiliary equipment are leaktight.

Their safety dassificatian notwithstanding.
the trial run programme af all auxiliary
equipment which affect pressure vessel
safety shall be approved by the Finnish
Centre for Radiation and Nudear Safety; in
the programme the equipment are tested
employing the pressure vessel's norma!
operating parameters. The auxiliary
equipment trial run programme can be
contained in a system's tria! run programrne.

The results of auxiliary equipment
performance tests shall be so recorded that
tbey can be utilized as basic values later
when conducting periodic performance tests.
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Valves and other controllers which shall he
locked open Of closed during operation, and
which affect pressure vessel safety, shall be
Iisted.

3. 1 Safety devices

lt shall be demonstrated by safety reHef
valve perforrnance tests that all safety reHef
valves functian reliably under operating
conditions and that their blowing-off capacity
is adequate. Performance testing is addressed
io detail io Guide YVL 5.4.

The type testing certificate, identification tag
and installation af a bursting disc are
inspected.

The right to supervise safety relief valve
tests and to seal the valves may he granted
on the same grounds as corresponding
construction inspection rights. The
supervision and results protocols uf the tests
shalt be submitted to the commissioning
inspector.

After the perforrnance test, the safety reHef
valve shall be sealed io such a way that it
wiIl be impossible to alter the opeoiog
pressure and time, and the dosing pressure
and blowing capacity, without opening the
seal.

Jn case a safety relief valve's performance
has had to be tested in a test stand for
reasons well justified, fmal approval of the
valve may only be granted io a
commissioning inspectioo which will be
condueted after the valve has been installed
io its place.

3.2 Valves

Their safety cIassification notwithstanding,
all valves affecting pressure vessel safety,
such as shut-off valves, shall undergo
performance tests in which a test progranune
approved by the Finnish Centre for
Radiation and Nuclear Safety shall be
complied with. The cOlIUllissioning inspector
reviews the trial TUO result repons which
shall have been approved by the utiIity. A
detailed description of the commissioning

iospectioo of valves is given in Guide
YVL 5.3.

3.3 Pumps

The performance tests of pumps may be
condueted io connectioo with the trial ruo of
the system io questioo. A detailed
descriptioo of the commissioniog iospection
of pumps is given io Guide YVL 5.7.

3.4 Measurement and control
equipment

As part of a tcial run, it shatl be
inspeeted that all equipment which ensure
pressure vessel operational safety and which
are required io the measurement, control and
limitatioo ef pressure. temperature and liquid
level are operatiooal, their safety
c1assification ootwithstanding. The
commissioning inspector reviews all tfial run
result repons of the measurement and
control equipment. The result reports shall
he approved by the utility. Functional
requirements for all equipment are presented
io Standard, SFS 3323 /2/ and SFS 3333
/3/. Safety Class 1, 2 and 3 measurement
and control equipment shatt also meet the
functional requirements set for the eleetrical
and instrumentation systems of nuclear
facilities, presented io Guide YVL 5.5.

3.5 Pipe supports. thermaJ expansion
and vibrations

In connection witb the trial TUn it is
inspected that piping supports perform
according to design. Thermal expansion and
vibrations are monitored by measurement
programmes. The submitting of the
programmes and their results to the Finnish
Centre for Radiation and Nudear Safety for
approval is described io detail in Guide
YVL 3.3.

Jn certain cases, inspections concerning the
mechanical performance of piping may have
to be continued even after nudear facility
startup 10 ascertain performance of the
piping with normal operating parameters.
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4 References
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Standard SFS 3334:E,
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Inspection af pressure vesset other
than steam boiter ar piping.
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YVL 6.3 Supervisian af fuel design and
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YVL 6.4 Supervisian af nuclear fueJ transport
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YVL 6.5 Supervisian af nuclear fuel transport.
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perfarmance, 5 Nav. 1990 (in Finnish)
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