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1 GENERAL

This guide is followed by the Finnish Centre for Radiation
and Nuclear Safety (STUK) in regulating hoisting and hand-
ling equipment Class 3 at nuclear facilities. The classi-
fication criteria are given in Guide YVL 2.1 /2/. According
to Guide YVL 2.1, the Safety Classes 1 and 2 do not include
hoisting or handling equipment. The cranes in Class EYT
(non-nuclear) are not regulated by STUK. The regulatory
measures undertaken by STUK do not replace the surveillance
over hoisting and handling equipment required by the Na-
tional authorities for Labour Protection and the Electri-
cal Inspectorate.

The guide is applied, e.g. to following equipment:

- reactor building overhead cranes,

- hoisting appliances at nuclear fuel storages,

- fuel handling machines,

- other hoisting appliances, which because of nuclear
safety aspects are classified in Safety Class 3,

- load-bearing devices connected with the above
equipment, such as replaceable hoisting tcols
and auxiliary lifting devices.

The hoisting and handling equipment without safety clas-
sification, located outside the nuclear facilities, are
regulated in connection with transports of nuclear fuel in
accordance with Guide 6.5 /3/.

The regulating of hoisting and handling equipment comprises

the following stages:

- handling of preliminary and final safety analysis
reports

- inspection of the construction 'plan

- supervision of fabrication and construction in-
spection

- supervision of initial start-up and commissioning

inspection
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- inservice inspections
- supervision of repairs and modifications.

In the preliminary safety analysis report or its reference
documents, which are handled in connection with the con-
struction permit application, are given the following data
concerning hoisting and handling equipment:

- type: design criteria, such as rated load, oper-
ating range of the 1ifting attachment three-dimen-
sionally, -

- types (electrical, pneumatic or other) and intended

‘ use of power supplies,

- environmental conditions, and

- eventual special features, such as instruments for
radiation monitoring, safe handling of critical
loads (see 2.2 below) and seismic design require-
ments.

The auxiliary systems or parts of them in the hoisting and
handling equipment structures are inspected as part of
the construction plan.

2 CONSTRUCTION PLAN

The construction plan of the hoisting and handling equipment
shall be submitted to STUK.

The construction plan shall comprise information on fol-
lowing items:

- manufacturer

- design criteria

- materials

- dimensioning

- drawings

- quality control program

- other necessary information.
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The construction plans are submitted to STUK in accordance
with Guide YVL 1.2 /4/ and provided with a division of

 items according to this guide. However, the applicant
can put forward his own proposal for the combination of
construction plan documents.

The contents and scope of the construction plan documents
shall be matched to the structural solutions and the duty
classification of the equipment.

Ghanges in the construction plan shall be submitted to and
are handled by STUK in the same manner as the construction
plan. A minor deviation from the construction plan may be
accepted at the construction inspection on the basis_of a
mutual deviation report approved by the separate parties.

2.1 Manufacturer

The manufacturer of the hoisting and handling equipment
shall give an account of his technical and administrative
qualifications for manufacturing the hoisting and handling
equipment described in the construction plan. The project
organization shall be desribed and confirmed by the company
management with following specifications:

- definitions of duties

- competences and responsibilities

- quality assurance arrangements.

The description shall include information on the procedures
the manufécturer will follow in order to supervise the
subcontractors who participate in the fabrication or quality
control of the load-bearing members of the hoisting and
handling equipment or other components important to safety.
The manufacturer's quality control department or the exter-
nal inspection agency and its testing personnel conducting
the quality control shall be approved by STUK, as per Guide
1.3 /3/.
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The persons responsible for the design and fabrication
shall be designatedrseparately for each piece of hoisting

and handling equipment.

As deemed necessary, STUK performs audits at the factory
to asses the competence of the manufacturer.

2.2. Design bases

The design data shall provide information required for
inspection the structural solutions, material selection,
strength calculations, quality control program and oper-
ational test schemes, as well as assessment of operational
safety, concerning the hoisting and handling equipment.
Any deviation from the data given in the original safety
analysis report shall be given separately.

The cranes shall be designed and fabricated to standards
SFS 4696 /6/ and SFS 4697 /7/. The cranes in Safety Class
3 are considered equal to cranes handling dangerous ma-
terials.

The hoistihg and handling equipment, in which a failure
may cause a possibility of a considerable radiation exposure
at or in the vicinity of the nuclear facility, shall be
accomplished by adding safety features to the structures,
as well as adding safety devices and protective systems,
so that the load-bearing components in handling of critical
loads can be considered single-failure-proof. See NUREG-
0554 /8/.

The fuel handling machines shall be able to move fuel safely
from one place to another in the pool water that protects
from radiation. The reliability of the hoisting mechanism
shall conform to the requirements for the handling of criti-

cal loads.



FINNISH CENTRE FOR RADIATION GUIDE YVL 5.8 7
AND NUCLEAR SAFETY

Guidelines for design details are given, e.g. in publica-

tions: _

- KTA 3902 /9/ provides the requirements for the
design of the different types of hoisting appli-
ances at nuclear facilities.

- Standard ANSI/ANS-~57.1-1980 /10/ provides the
design requirements for light water reactor fuel
handling systems.

2.3 Materials

In the construction material data it shall be described
the applicability of the construction materials to their
intended use and presented the criteria for their approval.

The description shall, in the first place, comprise material
data for all load-bearing or lcad-moving components and
parts welded to them. The choice of construction materials
shall be based on SFS standards dealing with selection
criteria for hoisting appliance materials, or other stan-
dards that set forth comparable requirements for material
guality. In addition, in defining the selection criteria
for construction materials, the manufacturer shall also
observe the requirements presented in the safety regulations
and instructions the National Board of Labour Protection

has at each time validated for hoisting appliances.

The material data shall include a list of base materials
and welding filler materials giving the numbers of the
parts in question (reference to drawings) and standard

markings of the materials.

Steel materials shall be deoxidized. Grey pig iron shall
not be used in the load-bearing members cf the hoisting

mechanism and its brakes.

The testing and sampling methods and the extent they are
applied shall be defined on the basis of the type of the
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construction material, service conditions and dimensioning.
2.4 Dimensioning

By means of analyses of the construction plan, it shall be

verified that the equipment and each piece of it conforms

to the regquirements set forth as its design bases. The
accounts in gquestion are:

- dimensioning concerning strength to verify the
endurance of the different parts in supposed load
conditions,

- dimensionipg criteria for the electrical and inst-
rumentation components to verify their applicabil-
ity to the designed equipment.

2.4.1 Strength calculations

The document shall be of one entity describing how the
presented dimensioning has been reached as a result of
the load combinations and material properties. The document
shall bé sufficiently detailed (references to standards)
to make it possible to estimate the accuracy of the calcu-
lation method used and the fulfilment of the dimensioning
reguirements.

The dimensioning of the hoisting and handling egquipment
shall be based on classification of the appliance and the
mechanism as a whole according to Standards SFS 4020 /11/
and SFS 4300 /12/. Class of utilization and state of
loading of the appliance, as well as the classified service
life and load factor of the mechanism shall be defined by
means of load spectrum analysis.

The dimensioning concerning strength shall be performed
in accerdance with Standards SFS /11 - 26/, which are given
as reference sources in the bibliography. In so called
handling of critical loads, the cranes shall conform to the
strength requirements according to paragraph 2.2 above.
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The dimensioning of auxiliary lifting devices according to
Standard SF3 4696 /6/ shall be in accordance with the res-
olution of the National Board of Labour Protection 356/059/
74, 27 March 1974 /27/ and requirements set forth in Stan-
dards SFS 3804 /28/, SFS 4646 /29/ and SFS 5082 /30Q/.

The fatigue analysis of a hoisting and handling equipment
part shall be given if, considering the points of discon-
tinuity, points of stress concentration and classification
of the part, there is any reason to suspect that the load
on the part is fatiguing.

The dimensioning is also approved performed in accordance
with standards FEM or ISO equivalent to the SFS standards
in question. The application of the universal principles
of strength of materials is also accepted.

When the strength analyses are executed with a computer a
description of the programs shall be given completed, when
necessary, with test run results of the programs to make
it possible to assess the applicability of the program
and the reliability of the results obtained. The input
values entered, the functional elements and the default
values used, as well as the interpretation of the results,

shall be given in a short summary report.
2.4.2 Dimensioning of electrical and instrumentation components

The electrical and instrumentation components for the hoist-
ing and handling equipmedt shall be dimensioned so that
reliable operation is achieved and overloading is avoided
in all normal service conditions. The structure and the
electrical installations of the hoisting and handling equip-
ment shall conform to the requirements set forth in the
Electrical Inspectorate's Bulletin T43 /31l/.
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2.5 Drawings

2.5.1 Assembly drawings

The purpose of the drawings is to show the assembly and

details of the structure in such a way that the dimensions,

fabrication and operation of the hoisting and handling

equipment can be seen in sufficient detail.

The drawings shall show, among other things:

assembly data with part and material 1lists,

The assembly drawings shall also show the placement
of the control equipment,

the dimensions and shapes used in the dimensioning
with permissible tolerances,

locations and dimensions of joints,

coating and surface finish of materials,
hydraulic and pneumatic system schemes,

location drawings showing the operating range and
restrictions on motions of the hoisting appliance, .
walkways and service platforms to the extent as
given in Standard SFS 4697 /7/,

locations of markings set forth in Standard SFS
4696 /6/ and the rules for hoisting appliances
nr. 22 /32/ compiled by the Ministry for Social
Affairs and Health.

2.5.2 Electrical and instrumentation system drawings

For the inspection of the electrical and instrumentation

apparatus for the hoisting and handling equipment STUK
shall be furnished with the following documents:

functional description of the control systems,
primary circuit diagram for electrical power sup-
plies showing the power supply to the electrical
devices and the equipment necessary for controlling
and regulating them,

motor circuit diagram showing the electrical power
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supply to each motor,

- control circuit diagram showing in detail the
design of the control circuits of the electrical
equipment,

- logic diagram showing the operating principle of
the control systems in different service condi-
tions,

- regulating system circuit diagram showing the
regulating principle of the svstems,

- technical specification of the electric and in-
strumentation system egquipment.

2.6 Quality control program

The quality control program shall include information on the
guality control measures applied to the design, fabrication,
installation and operational tests of the hoisting and
handling equipment, including inspection procedures. The
guality control of construction materials, welds, coatings,
installation and completed structures shall be given part-
specific.

The program includes:

- numbering of each part and welded joint in ac-
cordance with the drawings,

- name and quantity of the part,

- standard symbol of the construction materials
and the weld filler materials and the type of
required material certificate,

- wire rope splice .validating test,

- division of the guality control measures in ac-
cordance with the item division in the inspectien
instructions,

- program for procedure tests.

If an inspection is included in the plan, it shall be
indicated at which manufacturing stage it is carried out
and which parties will perform the inspection/testing or
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supervise it. The quality control program for installation
may be submitted to STUK later.

Inspection rules shall be given for inspection and super-
visory measures associated with the design, fabrication,
installation and operational tests of the hoisting and
handling eguipment. The inspection rules shall include
the inspection procedure, scope of the inspection, inspec-
tion requirements and reporting procedure concerning the
inspection. In particulars may be referred to standards
or safety regulations and instructions issued and validated
by the authorities regulating hoisting appliances.

The most general quality control measures given in the

inspection rules may be grouped as follows:

- review of the construction plans,

- identification, marking and certificates of ma-
terials,

- sampling in material testing and/or inspection

- destructive testing,

- non-destructive testing,

- supervision of procedure tests,

- the competence of welders as given in Standard
SFS 2218 /33/ or in other comparable manner,

- supervision of welding,

- supervision of heat treatment,
- supervision of surface finishing or coating,
- inspection of electric and instrumentation com-

ponent installations,

- measurement of technical data and properties of
the electric and instrumentation components,

- operational tests of the electric and instrumenta-
tion systems,

- checking for dimensions,

- load testing and operational tests.

The load testing given in the inspection rules shall be
performed in accordance with the requirements set forih
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in the standards used in the dimensioning. The rules for
load testing and operational tests shall, in the first
place, conform to the requirements set forth in Standard
SFS 4261 /34/.

2.7 Other descriptions

In this description are given other circumstances associ-
ated with the construction plan of the hoisting appliance.
Such are the description of fabrication and installation,
loading and dimensioning requirements for crane tracks,
or references to documents providing the requirements. 1In
addition, special aspeéts related to the structure and
functional components, such as accident conditions in the
containment and fire, are desrcribed in this paragraph.

3 SUPERVISION OF FABRICATION AND CONSTRUCTION INSPECTION
3.1 Supervision of fabrication

STUK supervises the fabrication of hoisting and handling
equipment in Safety Class 3 by performing audits at the
manufacturer's factory and the installation site. The
inspectors of STUK shall be given an opportunity to fam-
iliarize themselves with the factory organization, the manu-
facturing processes and quality control procedures at the
factory. For the audits STUK shall be furnished with the
preliminary manufacturing schedule of the hoisting and
handling equipment.

3.2 Construction inspection

The construction inspection is performed on all hoisting
and handling equipment in Safety Class 3 according to Guide
1.15 /35/. This guide is also applied to crane tracks
mounted on buildings. Load testing may be performed in
connection with the operational tests.
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4 COMMISSIONING INSPECTION

Any piece of equipment this guide is applied to must not
be commissioned before an inspector employed by STUK has
approved it at the commissioning inspection.

The commissioning inspection is performed after the eguip-
ment, the stops or interlocks on its pathways, the auxiliary
systems (power supplies, controlling, safety and communica-
tion equipment) and auxiliary structures are completely
installed and the construction of its pathways is inspected.

The person responsiﬁle for the operation of the equipment
and the personal needed for the operational tests shall be
at present at the inspection. A reguest for a commissioning
inspection shall be sent to STUK in good time before the
intended date of inspection. The commissioning inspection
is divided into two phases:; verification and supervision
of operational tests.

4.1 Verification of installation and inspection status

In the verification it is ensured that the construction
plan of the installed equipment has been approved and the

- construction inspection completed and the associated quali-
fications have been met. In addition, a review is carried
out of the placement and pathway stops of the equipment
and the acceptability of the construction inspections of
the pathways.

During the verification of the hoisting and handling equip-

ment the inspector from STUK shall be presented with an

inspection book containing:

- ) document 1list,

- covering letters and front leaves of the documents,

- resolutions and letters sent by the Finnish Centre
for Radiation and Nuclear Safety

- inspection protocols,

= inmspection protocels, . —
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- written accounts on inspector's notes,

- design data of the equipment,
- -assembly drawings,
- list of acessories with references.

During the verification the representative of STUK shall
also be presented with an approved construction plan and
a written account of the fulfilment of the conditions in
a conditional decision, as well as preliminarv plans for
supervision of the service condition and maintenance of
the equipment.

At a later date, the.inépection book shall be supplemented
with inspection protocols and, as for the supervision of
operation, with significant result material concerning
repairs, modifications and design work or with summaries
of and references to this material. A database should be
kept of accomplished maintenance measures.

4.2 Supervision of operational tests

A operational test program is prepared for the hoisting
and handling equipment containing data on operétional tests
and load testing. The operational test program shall be
approved by STUK before the tests are initiated.

The instructions for lcad testing and operational tests
shall primarily conform to requirements for load testing
and test operation set forth in Standard SFS 4261 /34/.

The operational tests are performed to verify the ability
of the equipment to perform as designed. During the oper-
ational tests, it may be be checked that the requirements
for certain technical values are met, e.g. gquantities
measurable after installation (electric quantities, safety

clearances etc.).
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Operation in all parts of the operating range and the limits
of the operating range shall be tested in the most unfa-
vourable loading conditions, if no other procedure is given
in the operational test program.

The operational test measures shall be entered in a protocol
with an unequivocal description of the test situation,
accomplished tests with test results and the acceptability
of the results.

S5 INSERVICE INSPECTION

The inservice inspection programs shall be submitted to

STUK in good time before the hoisting and handling equipment

is commissioned at the nuclear facility. The program for

inservice inspections shall show:

- intervals and extent of the inspections,

- standards and other regulations applied,

- inspection personnel

- the preparation of the the item to be inspected
for inspection,

- inspection rules and reporting procedure.

The inservice inspection intervals and the extent of the
inspections shall be defined in view of the intended use
and loading frequencies of the hoisting and handling equip-
ment.

STUK supervises the above mentioned inservice inspections,
as deemed necessary.

6 REPAIRS AND MODIFICATIONS

Reguirements concerning repairs and modifications at nuclear
facilities during operation are presented in Guide YVL
1.8 /36/.
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7 SPARE PARTS

The constructicn plan of the hoisting and handling equipment

is also valid for spare parts. All changes shall be submit-

ted to STUK individually. The construction inspection of

the spare parts is conducted in the same extent as the

inspection of the original parts.
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