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European foreword

This document (EN 1092-1:2018) has been prepared by Technical Committee CEN/TC 74 “Flanges and
their joints”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by October 2018 and conflicting national standards shall

be withdrawn at the latest by October 2018.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 1092-1:2007+A1:2013.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive 2014 /68/EU.

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this
document.

The major changes in comparison with EN 1092-1:2007+A1:2013 include:
a) standard references were updated;

b) several changes were made in some synoptic tables;

c) changes were implemented in thicknesses for types 36.and 37;

d) flanges Type 5 for PN 160 to PN 400 were implemented.

EN 1092, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, PN
designated, consists of the following four parts:

— Part 1: Steel flanges;

— Part 2: Cast iron flanges;

— Part 3: Copper alloy flanges;

— Part 4: Aluminium alloy flanges.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

When the Technical Committee CEN/TC 74 started its work of producing this European Standard, it
took as its basis the International Standard ISO 7005-1, Steel flanges.

In taking this decision, CEN/TC 74, agreed that this standard would differ significantly from the ISO
standard in respect of the following:

a) whereas ISO 7005-1 included in its scope both the original DIN based flanges and also the original
ANSI/ASME based flanges, EN 1092-1 contains only the PN based flanges. CEN/TC 74 has produced
a separate series of standards, EN 1759-1, EN 1759-3 and EN 1759-4, dealing with the ANSI/ASME
based flanges in their original Class designations;

b) the opportunity was taken to revise some of the technical requirements applicable to the DIN origin
flanges.

Consequently, while the mating dimensions, the flange and facing types and designations are
compatible with those given in ISO 7005-1, it is important to take account of the following differences
which existin EN 1092-1:

1) the p/T ratings of this standard have been reduced in many cases by either limiting the lower
temperature ratings which can no longer exceed the PN value, or by increasing the rate at which
allowable pressures shall reduce with increase in temperature;

2) in addition to the range of PN 2,5 to PN 40 DIN origin flanges contained inthe ISO standard,
EN 1092-1 also includes flanges up to PN 400.
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1 Scope
This European Standard for a single series of flanges specifies requirements for circular steel flanges in
PN designations PN 2,5 to PN 400 and nominal sizes from DN 10 to DN 4000.

This European Standard specifies the flange types and their facings, dimensions, tolerances, threading,
bolt sizes, flange jointing face surface finish, marking, materials, pressure/ temperature ratings and
approximate flange masses.

For the purpose of this European Standard, “flanges” include also lapped ends and collars.

This European Standard applies to flanges manufactured in accordance with the methods described in
Table 1.

Non-gasketed pipe joints are outside the scope of this European Standard.
2 Normative references
The following documents, in whole or in part, are normatively referenced in this'document and are

indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

EN 1514-1:1997, Flanges and their joints - Dimensions of gaskets for PN-designated flanges - Part 1: Non-
metallic flat gaskets with or without inserts

EN 1514-2:2014, Flanges and their joints - Gaskets for PN-designated flanges - Part 2: Spiral wound
gaskets for use with steel flanges

EN 1515-2:2001, Flanges and their joints - Bolting - Part 2:- Classification. of bolt -materials for steel
flanges, PN designated

EN 1515-4:20009, Flanges and their joints - Bolting - Part 4: Selection of bolting for equipment subject to
the Pressure Equipment Directive 97/23/EC

EN 1591-1:2013, Flanges and their joints - Design rules for gasketed circular flange connections - Part 1:
Calculation

EN 1708-1:2010, Welding - Basic welded joint details in steel - Part 1: Pressurized components
EN 10021:2006, General technical delivery conditions for steel products

EN 10028-2:2017, Flat products made of steels for pressure purposes - Part 2: Non-alloy and alloy steels
with specified elevated temperature properties

EN 10028-3:2017, Flat products made of steels for pressure purposes - Part 3: Weldable fine grain steels,
normalized

EN 10028-4:2017, Flat products made of steels for pressure purposes - Part 4: Nickel alloy steels with
specified low temperature properties

EN 10028-7:2016, Flat products made of steels for pressure purposes - Part 7: Stainless steels

EN 10160:1999, Ultrasonic testing of steel flat product of thickness equal or greater than 6 mm (reflection
method)

EN 10204:2004, Metallic products - Types of inspection documents
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EN 10213:2007+A1:2016, Steel castings for pressure purposes

EN 10216-2:2013, Seamless steel tubes for pressure purposes - Technical delivery conditions - Part 2: Non-
alloy and alloy steel tubes with specified elevated temperature properties

EN 10216-3:2013, Seamless steel tubes for pressure purposes - Technical delivery conditions - Part 3: Alloy
fine grain steel tubes

EN 10216-4:2013, Seamless steel tubes for pressure purposes - Technical delivery conditions - Part 4: Non-
alloy and alloy steel tubes with specified low temperature properties

EN 10216-5:2013, Seamless steel tubes for pressure purposes - Technical delivery conditions - Part 5:
Stainless steel tubes

EN 10217-2:2002, Welded steel tubes for pressure purposes- Technical delivery conditions- Part2:
Electric welded non-alloy and alloy steel tubes with specified elevated temperature properties

EN 10217-3:2002, Welded steel tubes for pressure purposes - Technical delivery conditions - Part 3: Alloy
fine grain steel tubes

EN 10217-7:2014, Welded steel tubes for pressure purposes- Technical delivery conditions - Part 7:
Stainless steel tubes

EN 10220:2002, Seamless and welded steel tubes - Dimensions and masses per unit length

EN 10222-2:2017, Steel forgings for pressure purposes- Part2:-Ferritic. and -martensitic steels with
specified elevated temperature properties

EN 10222-3:2017, Steel forgings for pressure purposes- Part3: Nickel steels with specified low
temperature properties

EN 10222-4:2017, Steel forgings for pressure purposes - Part 4: Weldable fine grain steels with high proof
strength

EN 10222-5:2017, Steel forgings for pressure purposes - Part5: Martensitic, austenitic and austenitic-
ferritic stainless steels

EN 10226-3:2005, Pipes threads where pressure tight joint are made on the threads - Part 3: Verification
by means of limit gauges

EN 10272:2016, Stainless steel bars for pressure purposes

EN 10273:2016, Hot rolled weldable steel bars for pressure purposes with specified elevated temperature
properties

EN 12516-1:2014, Industrial valves - Shell design strength - Part 1: Tabulation method for steel valve
shells

EN 13445-3:2014, Unfired pressure vessels - Part 3: Design
EN 13480-3:2017, Metallic industrial piping - Part 3: Design and calculation

EN 22768-1:1993, General tolerances - Part 1: Tolerances for linear and angular dimensions without
individual tolerance indications (ISO 2768-1)
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EN ISO 148-1:2016, Metallic materials - Charpy pendulum impact test - Part 1: Test method (ISO 148-
1:2016)

EN ISO 887:2000, Plain washers for metric bolts, screws and nuts for general purposes - General plan
(IS0 887:2000)

EN ISO 3452-1:2013, Non-destructive testing - Penetrant testing - Part 1: General principles (ISO 3452-
1:2013)

EN ISO 4014:2011, Hexagon head bolts - Product grades A and B (1SO 4014:2011)

EN ISO 4287:1998, Geometrical product specifications (GPS) - Surface texture: Profile method - Terms,
definitions and surface texture parameters (ISO 4287:1997)

EN ISO 5817:2014, Welding - Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding
excluded) - Quality levels for imperfections (1SO 5817:2014)

EN ISO 6892-1:2016, Metallic materials - Tensile testing - Part 1: Method of test at room temperature
(150 6892-1:2016)

EN ISO 9606-1:2017, Qualification testing of welders - Fusion welding - Part 1: Steels (1SO 9606-1:2012,
including Cor 1:2012 and Cor 2:2013)

EN ISO 9692-2:1998, Welding and allied processes - Joint preparation - Part 2: Submerged arc welding of
steels (1S0 9692-2:1998)

EN IS0 9712:2012, Non-destructive testing- Qualification- and~ certification of NDT personnel
(IS0 9712:2012)

EN ISO 10675-1:2016, Non-destructive testing of welds - Acceptance levels for radiographic testing - Part
1: Steel, nickel, titanium and their alloys (1SO 10675-1:2016)

ENISO 11666:2010, Non-destructive testing of welds - Ultrasonic testing - Acceptance levels
(150 11666:2010)

EN IS0 14732:2013, Welding personnel - Qualification testing of welding operators and weld setters for
mechanized and automatic welding of metallic materials (1SO 14732:2013)

EN ISO 15614-1:2017, Specification and qualification of welding procedures for metallic materials -
Welding procedure test - Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys

(IS0 15614-1:2004)

EN ISO 15614-13:2012, Specification and qualification of welding procedures for metallic materials -
Welding procedure test - Part 13: Upset (resistance butt) and flash welding (1SO 15614-13:2012)

EN ISO 17636-1:2013, Non-destructive testing of welds - Radiographic testing - Part 1: X- and gamma-ray
techniques with film (1SO 17636-1:2013)

EN ISO 17636-2:2013, Non-destructive testing of welds - Radiographic testing - Part 2: X- and gamma-ray
techniques with digital detectors (1SO 17636-2:2013)

ENISO 17637:2016, Non-destructive testing of welds- Visual testing of fusion-welded joints
(IS0 17637:2016)

EN ISO 17638:2016, Non-destructive testing of welds - Magnetic particle testing (ISO 17638:2016)
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EN ISO 17640:2010, Non-destructive testing of welds - Ultrasonic testing - Techniques, testing levels, and
assessment (1SO 17640:2010)

EN ISO 23277:2015, Non-destructive testing of welds - Penetrant testing of welds - Acceptance levels
(IS0 23277:2006)

EN ISO 23278:2015, Non-destructive testing of welds - Magnetic particle testing of welds - Acceptance
levels (1S0 23278:2006)

ISO 7-1:1994, Pipe threads where pressure-tight joints are made on the threads - Part 1: Dimensions,
tolerances and designation

IS0 4200:1991, Plain end steel tubes, welded and seamless - General tables of dimensions and masses per
unit length

3 Terms and definitions

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

3.1

DN

alphanumeric designation of size for components of a pipework system, which is used for reference
purposes and which comprises the letters DN followed by a dimensionless whole number that is
indirectly related to the physical size, in millimetres, of the bore or outside diameter of the end
connections

Note 1 to entry:  The number following the letters DN does not represent a measurable value and should not be
used for calculation purposes except where specified in the relevant standard.

Note 2 to entry:  In those standards which use the DN designation system, any relationship between DN and
component dimensions should be given, e.g. DN/OD or DN/ID.

[SOURCE: EN ISO 6708:1995, 2.1]

3.2

PN

alphanumeric designation which is used for reference purposes related to a combination of mechanical
and dimensional characteristics of a component of a pipework system and which comprises the letters
PN followed by a dimensionless number

Note 1 to entry:  The number following the letters PN does not represent a measurable value and should not be
used for calculation purposes except where specified in the relevant standard.

Note 2 to entry:  The designation PN is not meaningful unless it is related to the relevant component standard
number.

Note 3 to entry:  The maximum allowable pressure of a pipework component depends on the PN number, the
material and the design of the component, its maximum allowable temperature, etc. The relevant European
Component standards include tables of specified pressure/temperature ratings or, in minimum, include rules how
to determine pressure/temperature ratings.

Note 4 to entry: It is intended that all components with the same PN and DN designations have the same mating
dimensions for compatible flange types.

[SOURCE: EN 1333:2006, 2.1]

10
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3.3

maximum allowable pressure

PS

maximum pressure for which the equipment is designed, as specified by the equipment manufacturer

3.4

maximum allowable temperature

TS

maximum temperature for which the equipment is designed, as specified by the equipment
manufacturer

3.5

pressure equipment manufacturer

any natural or legal person who manufactures pressure equipment or an assembly or has such
equipment or assembly designed or manufactured, and markets that pressure equipment or assembly
under his name or trademark or uses it for his own purposes

3.6

flange manufacturer

individual or organization that is responsible for the compliance of the flanges with the requirements of
this European Standard

3.7
purchaser
person or organization that orders products in accordance with this European Standard

Note 1to entry: The purchaser is not necessarily, but may be, a manufacturer of pressure equipment in
accordance with the EU Directive listed in Annex ZA. Where-a purchaser has responsibilities under this EU
Directive, this European Standard will provide a presumption of conformity with the essential requirements of the
Directive so identified in Annex ZA.

4 Designation

4.1 General

Table 6 specifies the flange types and collar types.

Figures 1 and 2 show flange types and collar types with the relevant flange type numbers. Flanges shall
be denoted with “flange type” and the “flange description”. Collar components shall be denoted with
collar type and the collar description.

Figure 3 shows flange facing types, which may be used with the flanges or components shown in
Figures 1 and 2. Flange facings shall be denoted with “type” and the relevant symbol.

The range of DN, applicable to each flange type and collar and to each PN, shall be as given in Table 7,
however not all dimensions are existing for each type.

4.2 Standard designation

Flanges and collars in accordance with this standard shall be designated with the following:

a) designation, e.g. flange, lapped end or collar;
b) number of this European Standard, i.e. EN 1092-1;

c) number of flange type or collar type in accordance with Figures 1 and 2;

11
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d)

g)

h)
i)
j)
k)

D

type of flange facing in accordance with Figure 3;

DN (nominal size);

bore diameter only if not according to this standard (for sizes greater than DN 600);
1) Bi (only for types 01, 12 and 32);

2) B: (only for type 02);

3) B3 (only for type 04);

wall thickness S only if not according to this European Standard (only for types 11 and 34, 35, 36
and 37);

bevelled wall thickness Sp if required (only for types 11 and 34 to 37, see Annex A);
PN designation;

for type 13 flanges type of thread (R, or R.);

material and material standard (if necessary);

any heat treatment required;

m) type of material certificate, if required (see 5.13).

EXAMPLE 1 Designation of a flange type 11 with facing type B2 of.nominal'size DN 200, wall thickness 9 mm,
PN 100, made of material P245GH:

Flange EN 1092-1/11/B2/DN 200 x 9/PN 100/P245GH

EXAMPLE 2 Designation of a flange type 01 of nominal size DN 800, with bore diameter B: = 818 mm, PN 6,
made of material P265GH:

Flange EN 1092-1/01/DN 800/818/PN 6/P265GH

EXAMPLE 3 Designation of a collar type 32 of nominal size DN 400, PN 10 and made of material P265GH:

Collar EN 1092-1/32/DN 400/PN 10/P265GH

EXAMPLE 4  Designation of a flange type 02 of nominal size DN 400, PN 10 and made of material 1.0425:

12

Flange EN 1092-1/02/DN 400/PN 10/1.0425
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5 General requirements
5.1 Materials
5.1.1 General

Flanges and collars to be used in pressure equipment shall be manufactured from materials fulfilling the
essential safety requirements of pressure equipment European legislation. Materials specifications
which meet the requirements for this European Standard are given in Table 9 (see also Annex D).

Collars type 35 to 37 shall only be manufactured of austenitic/austenitic ferritic steel.
The fabricated flange shall fulfil the mechanical properties of the material standard.
WARNING — The restrictions of the different material standards shall be followed.

NOTE1 The materials given in Table9 (see also Annex D) are tabulated in material groups containing
materials of similar chemical/mechanical properties and corrosion resistance in order to facilitate an equivalent
application of materials in a group depending on pressure, temperature and fluid.

NOTE2  The materials of ancillary components (for example rings according to_Annex H) are not within the
scope of this European Standard.

5.1.2 Methods of manufacture related to base material

Methods of manufacture: see Table 1.

Mechanical properties are dependent from dimensions of unmachined parts (,vr” for forgings, ,t“ for
flat products).

As the result of the machining this dimensions will be reduced. For machined flanges and collars the
flange dimensions C; to C4 or F shall not be less than 80 % of ,vr” for forgings, and the flange dimensions
C1 to C4 or F shall not be less than 80 % of t for flat products:

Any deviations from the above should be agreed between the manufacturer and purchaser.

13
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Table 1 — Methods of manufacture

. Bent and Pressed
Machined .
Made electric welded from
from rolled or P b
Type of Flange and Collar F dal Cast from flat forged bars orm hars, welded or
yp orge products sectional steel | seamless
and forged . .
(plates) . or strip pipes or flat
sectional steel

b,cd, e products
01 (Plate flange for welding) yes no yes yes yes no
02 (Loose plate flange for Types 32— yes no yes yes yes no

37)

04 (Loose plate flange for Type 34) yes no yes yes yes no
05 (Blind flange) yes no yes yes no no
11 (Weld-neck flange) yes no no yes yes, for 2 DN 700 no
12 (Hubbed slip-on flange for welding) yes no no yes no no
13 (Hubbed threaded flange) yes no no yes no no
21 (Integral flange) yes yes no yes no no
32 (Weld-on plate collar) yes no yes yes yes no
33 (Lapped end pipe) yes no yes no yes yes
34 (Weld-neck collar) yes yes no yes yes no
35 (Welding neck) yes no yes yes yes no
36 (Pressed collar with long neck) yes no no no yes yes
37 (Pressed collar) yes no yes yes yes yes

a8 Seamless rolled, pressed, forged.

the direction of the flange centreline.

€ For welding: see 5.11.

treatment.

b Only one radial weld is allowed under DN 1800. If using cut strips for manufacturing, the through thickness
direction of the strip for type 11 and 34 shall be perpendicular to the flange centerline, for Type 01, 02, 04 and 32 in

d  welded flanges allowed only for an application up to 370 °C in conformance with EN 13480-3:2002, D.4.4.

€ In case flanges are made by cold forming of a base material e.g. flat product, some mechanical properties, like
elongation after fracture (A) and impact energy (KV), will be impaired due to cold forming without subsequently heat]

5.2 Repairs by welding

With the exception of weld repairs according to 5.11 repairs by welding are permitted only by written

agreement of the purchaser.

Within the certificate for material or component relevant documents shall be noted, that approved
welding procedure and welders qualification (see 5.11) have been applied.

5.3 Bolting

Flanges shall be suitable for use with the number and size of bolting as specified in Table 10 to Table 21.
The bolting shall be chosen by the equipment manufacturer according to the pressure, temperature,
flange material and gasket so that the flanged joint remains tight under the expected operating
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conditions. For selection of bolting, see EN 1515-4, for combination of the materials of flanges and
bolting see EN 1515-2, for information.

5.4 Gaskets

The various gasket types, dimensions, design characteristics and materials used are not within the
scope of this European Standard. Dimensions of gaskets are given in the EN 1514 series.

5.5 Determination of p/T ratings

p/T ratings for flanges according to this standard shall be calculated in accordance with the rules given
in Annex F.

p/T ratings for a selection of EN materials are given in Annex G.

5.6 Dimensions
5.6.1 Flanges and collars

The dimensions of flanges and collars shall be as given in Table 8 and Table 10 to Table 22 according to
the PN designation. Dimension Gmax may be varied from the given value (see NOTE 1) which is a
maximum limit. The wall thickness, S is a minimum value, selected according to pipe thickness T given
in ISO 4200 (see NOTE 2). Outside diameter of neck (A) is selected-according to EN 10220. The reduced
wall thickness S, is used in case of unequal S and T (type 34 see Table 12 to Table 15 and Annex A).

The following flange types have been re-calculated according to the calculation method in EN 1591-1
with the basic rules as described in Annex E of this European Standard:

— flanges type 11 for PN 2,5 to PN 400. Types 12 and 13 have been adjusted to the results for Type 11.
As a result the thickness of some flanges above DN 500 had to.be increased and the wall thickness
had to be adjusted;

— flanges type 05;

— flanges type 01;

— flanges type 02 with 32 resp. 33 up to DN 600 for PN 2,5 to PN 40;
— flanges types 35 for PN 2,5 to PN 40;

— flanges types 36 and 37 for PN 2,5 to PN 16;

— types 21 and 04 with 34 have not been re-calculated according to EN 1591-1.

NOTE 1 The centre portion of the face of a flange type 05 need not be machined provided that the diameter of
the un-machined portion does not exceed the recommended diameter for Gmax., given in Tables 10 to 21.

NOTE2  When requested by the pressure equipment manufacturer/purchaser, wall
thickness components/parts S, other than those given in this European Standard, can be supplied by agreement
with the flange manufacturer, provided a calculation exists.

NOTE 3 A summary of the various types of flanges specified is given in Table 7 showing the nominal sizes
applicable to each type and to each PN.

NOTE 4 Diameters N1, N2 and N3 of flange and collar types 11, 12, 13, 21 and 34 are the theoretical values
permitting the use of ring spanners or the application of normal series plain washers without any additional
machining, e.g. spot facing (see 5.8).

NOTE5  The bore diameters of flanges type 21 are not specified in this standard, the effective bore diameters
are usually given in the relevant component standard(s).

NOTE6  Approximate masses of flanges and collars are given in Annex C.
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NOTE 7  For the dimension of wall thickness S and beveled wall thickness Sy, see Annex A. For flange type 34,
refer to Tables 12 to 15.

5.6.2 Hubs

The hubs of flange types 12, 13 and 34 shall be either:

a) parallel, or

b) for manufacturing purposes, taper with an angle not exceeding 7° on the outside surface for forging
or casting purposes.

Details of the weld end preparation for flanges type 11 and collar types 34 to 37 shall be as given in
Annex A.

5.6.3 Threaded flanges

5.6.3.1 The threads of flanges type 13 shall be parallel (symbol R;) or tapered (symbol R.) in
accordance with ISO 7-1. Gauging shall be in accordance with EN 10226-3.

NOTE Parallel threads will be supplied unless otherwise requested by the purchaser.

5.6.3.2 The thread shall be concentric with the axis of the flange and misalignments shall not
exceed 5 mm per metre.

Flanges type 13 shall be manufactured without a parallel counterbore, but to protect the thread they
shall be chamfered to the major diameter of the thread at the hubbed side of the flange at an angle
between 30° and 50° to the axis of the thread. The chamfer shall be concentric with the thread and shall
be included in the measurement of the thread length provided thatthe chamfer does not exceed one
pitch in length.

5.6.4 Bolt holes

Bolt holes shall be equally spaced on the pitch circle diameter. In the case of flanges type 21 they shall
be positioned such that they are symmetrical to the principal axes and such that no holes fall on these
axes i.e. positioned “off-centre”, see Figures 5 to 16.

5.6.5 Lapped joints

The dimensions of lapped joints to be used with flanges, type 02, are specified in Table 8 and Tables 10
to 14.

5.6.6 Collar types

The dimensions of collar types 35, 36 and 37 to be used with flanges type 02 are given in Tables 10 to
14. Type 33 thickness shall be at least the same as for type 37.

5.7 Facings
5.7.1 Types of facings

The types of facings shall be as given in Figure 3 and their dimensions shall be as given in Figure 4 and
Table 8.

For facings types B, D, F and G, the transition from the edge of the raised face to the flange shall be:

a) radius, or
b) chamfer

at the choice of the flange manufacturer.
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5.7.2 Jointing face finish

5.7.2.1 All flange and collar jointing faces, except types 33, 36 and 37, shall be machine finished and
shall have a surface finish in accordance with the values given in Table 2 when compared with reference
specimens by visual or tactile means.

NOTE [t is not intended that instrument measurements be taken on the faces themselves; the Ra and R: values
as defined in EN ISO 4287 relate to the reference specimens.

5.7.2.2 For flanges and collars (except types 33, 36 and 37) with facing types A, B1, E and F, turning
shall be carried out with a round nosed tool in accordance with Table 2.

5.7.2.3 If not otherwise agreed between the purchaser and the supplier type 01 and type 05 up to
PN 40 and collars (except types 33, 36 and 37) shall have type A facing, other flanges shall have
standard facing type B1 for all PN numbers.

Table 2 — Surface finish for jointing faces

Radius of round Raa 2,2
Facing types Meth?d. of nosed tool
machining mm um um
min. min. max. min. max.
A B1bEF Turning € 1,0 3,2 12,5 12,5 50
B2b,C,D,G,H | Turning® — 0,8 3,2 3,2 12,5

NOTE For certain applications, e.g. low temperature gases, it can‘be necessary to stipulate closer control to
the surface finish.

4 Raand Rz are defined in EN ISO 4287.

b Types B1 and B2 are raised face (type B) flanges with different specified surface roughness values:
B1: Standard facing for all PN numbers.
B2: Only if agreed between the purchaser and the flange manufacturer.

C The term 'turning' includes any method of machine operation producing either serrated concentric on
serrated spiral grooves.

5.8 Surface finish of flanges and collars
5.8.1 Surface finish

The surface finish of flanges and collars shall be according to Table 3. The given surface roughness
values apply to as-delivered condition, unless otherwise specified by the purchaser.

17



EN 1092-1:2018 (E)

Table 3 — Surface finish

Outer diameter

Centre bore

Flange type diameter Bolt Sp.o t
Ramax | Rzmax | Ramax | Rzmax | holes | facing
pm pm pm pm

01 (Plate flange for welding) 25 160 25 160 b c
02 (Loose plate flange for Types 32— 25 160 25 160 b .
37)

04 (Loose plate flange for Type 34) 25 160 25 160 b —
05 (Blind flange) 25 160 b C
11 (Weld-neck flange) 25a 160 @ 25a 160 @ b c
12 (Hubbed slip-on flange for welding) 25a 160 25a 160 @ b C
13 (Hubbed threaded flange) 25 a 160a |See thread standard b c
21 (Integral flange) 25a 160 @ 25a 160 @ — c
32 (Weld-on plate collar) 25 160 25 160 — —
33 (Lapped end pipe) 25a 160 25a 160 S —
34 (Weld-neck collar) 25 a 160 @ 25a 160 @ — —
35 (Weldring neck) 25a 1602 25a 160 @ A —
36 (Pressed collar with long neck) 25a 160 @ 25a 160 4 — —
37 (Pressed collar) 25 a 160 @ 25 a 160 @ — —

2 Or up to PN 40 un-machined.
b Boltholes > PN 40 only drilled.

€ Chip machining spot facing for PN > 63 (see 5.8.2).

5.8.2 Spot facing or back facing of flanges

Any spot facing or back facing shall not reduce the flange thickness to less than the flange thickness
specified. When spot facing is used, the diameter shall be large enough to accommodate the outside
diameter of the equivalent normal series of washers in accordance with EN ISO 887 for the bolt size
being fitted. The bearing surfaces for the bolting shall be parallel to the flange face within the limits
given in Table 22. When a flange is back faced a minimum fillet radius, R; (see Figure 17) in accordance

with Table 23 shall be maintained.
5.9 Tolerances

Tolerances on dimensions of flanges and collars shall be as given in Table 22.

General tolerances for dimensions without given tolerance: according to EN 22768-1:1993.
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5.10 Marking
5.10.1 General marking requirements

All flanges, lapped ends and collars, other than type 21 flanges, should be marked as follows:

a) flange/collar manufacturer’s name or trade mark, e.g. XXX;

b) number of this European Standard, i.e. EN 1092-1;

c) flange/collar type number;

d) DN, e.g. DN 150;

e) PN designation, e.g. PN 40 (marking with lower PN numbers, by identical dimensions are possible);
f)  wall thickness (S), if not according to this European Standard;

g) either the name or the number or the grade of the material, e.g. P245GH;

h) heat number of melt and/or suitable identification, such as code number, for the traceability e.g.
A2345, when test certification is required;

EXAMPLE1  XXX/EN 1092-1/11/DN 150/PN 40/P265GH/A2345;
i) additional marking (M) for flanges according to Annex I;
EXAMPLE 2 XXX/EN 1092-1/34M/...

If a part is too small to enable all the markings required then the minimum marking required shall be:

— flange/collar manufacturer’s name or trade mark;

— letters “EN”;

— PN designation, e.g. PN 40;

— either the name or the number or the grade of the material;

— heat number of melt and/or suitable identification, such as code number, for the traceability.
5.10.2 Stamping

Marking shall be visible and durable. Where hard stampings are used, the marking shall be positioned
on the outer rim of the parts.

It should be ensured that hard stamping markings are not liable to cause cracks in the flange material.

5.10.3 Declaration of compliance

The marking EN 1092-1, together with the flange manufacturer's name or trademark on or in relation
to a product, represents the flange manufacturer's declaration of compliance to this European Standard,
i.e. a claim by or on behalf of the flange manufacturer that the product meets the requirements of this
European Standard.
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5.11 Welding

When producing flanges or collars by fusion welding or flanges or collars formed by bending from
sections, bar steel or flat products and flash-butt welded the following criteria are valid:

— welding process/procedures shall be qualified and certified in accordance with EN ISO 15614-1
and EN ISO 15614-13;

Existing valid welding procedures for arc welding of steels may be used (see EN ISO 15614-1:2017,
Introduction);

— welders and/or welding operators shall be qualified in accordance with EN ISO 9606-1:2017
and/or EN ISO 14732.

All welds shall have full penetration.

Local repair of weld seam with filler metal is permitted, provided that the repair procedure/welders are
qualified in accordance with the relevant part of the above mentioned standards.

If heat treatment is required, the repair welding shall be carried out prior to that.

5.12 Inspection and testing
5.12.1 Inspection and testing of fusion welded joints

a) Welded joints shall be visually examined in accordance with EN ISO 17637 before any other NDT is
performed.

b) The area to be examined shall include the weld metal and the heat affected zones.

c) Therequired surface examination shall be performed on all the'surfaces.

d) Any type of non-destructive test (NDT) shall be performed after any forming or heat treatment
operation. Where a material is not sensitive to PWHT cracking (e.g. material groups 1.1 and 8.1
(see CEN ISO/TR 15608)), NDT may be performed before PWHT.

e) In case of austenitic base or filler material, the method for surface testing shall be PT.

f) Welded pipe as base material shall conform to the relevant product (pipe) standard (see Table 9).

g) All other longitudinal welds of necks shall have 100 % volumetric (RT/UT) testing.

h) For type 35 only: Every 10th radial weld of rings shall have 100 % volumetric testing. Every 10th
ring weld shall have surface crack detection (MT or PT) except in material groups 1.1, 1.2 or 8.1.

i) For type 35 only: Welding of neck to ring, every 10th flange shall have surface crack detection of
welds (MT or PT).
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Table 4 — NDT methods, techniques, characterization and acceptance criteria for fusion
welded flanges or collars

NDT Methods Techniques Acceptance Criteria
(abbreviations)
Visual inspection (VT) EN ISO 17637 EN ISO 5817, surface imperfections,
Acceptance level B

Radiography (RT) ENISO 17636-1, class Band | EN ISO 10675-1, Acceptance level 2 and
EN ISO 17636-2, class B Table 6.6.4-1

Ultrasonic Testing(UT) EN ISO 17640, EN ISO 11666, Acceptance level 2 + no
min. class B 2 planar imperfections accepted

Penetrant Testing (PT) EN ISO 3452-1 + test EN ISO 23277, Acceptance level 1

parameter to

EN ISO 23277:2015,
Table A.1
Acceptance level 1

Magnetic Particle Testing | EN ISO 17638 + test EN [SO23278, Acceptance level 1
(MT) parameter to

EN ISO 23278:2015,
Table A.1 Acceptance level 1

2 Thickness t < 40 mm class A is acceptable. By t > 100 mm class C is required.

NDT operators (Level 1) and supervisor (Level 2) shall be qualified and certified in accordance with
EN IS0 9712.

5.12.2 Inspection and testing of bent and electric welded flanges or collars from formed bars,
sectional steel or band material

a)

b)
c)

d)

g)

Welded joints shall be visually examined in accordance with EN ISO 17637 before any other NDT is
performed. Acceptance criteria in accordance with EN ISO 5817 surface imperfections level C.

The area to be examined shall include the weld metal and the heat affected zones.

All base material for these flanges, such as plates or flat products shall be inspected ultrasonically
according to EN 10160. Scope of test according to EN 10160:1999, Table 3, acceptance criteria
Class S; and EN 10160:1999, Table 5, Class Es.

Flanges made of steels in Material Groups 1E0 and 1E1 (Annexes B and D) and 3E1 shall be
subjected by the flange manufacturer to ultrasonic testing or to radiographic testing with reference
to Table 5 to the extend defined in Table 5. As a rule, flanges that are produced by continuous
welding with the same machine setting are grouped together to form a test batch.

Finished flanges of all other material groups shall be subjected by the flange manufacturer to
ultrasonic inspection or to radiographic inspection in the weld zone according to Table 5 on each
flange.

Flanges with unit weights > 300 kg shall be inspected ultrasonically or radiographically according
to Table 5 in all material groups.

All welds shall be tested by the flange manufacturer for the presence of surface cracks with a
suitable method as Penetrant Testing for austenitic base or filler material and Magnetic Particle
Testing for Ferritic material according to Table 5. The following materials constitute exceptions:
P 235 GH, P 265 GH and P 250 GH.
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h) The non-destructive testing shall be carried out after completion of possible post-weld heat
treatment (PWHT). Where a material is not sensitive to PWHT cracking e.g. material groups 1.1 and
8.1 (see CEN ISO/TR 15608), NDT may be performed before PWHT.

Table 5 — Scope of non-destructive testing for flanges or collars formed by bending and electric
welded formed bars, sectional steel or band material

Number of flanges Scope of . ..
. non-destructive Minimum of
per test unit .
testing
>21to<20 100 % —

>20to<50 50 % 20 flanges
>50to <200 25 % 25 flanges
>200to<1000 15 % 50 flanges
>1000 10 % 150 flanges

5.12.3 Inspection and testing of formed parts manufactured from base material other than
forgings

5.12.3.1 Non-destructive testing

The testing of formed parts shall include on each component or batch of identical components
(dependent on the material and size of flange), if appropriate:

— wall thickness measurements;
— dimensional checks
— hardness tests (e.g. carbon and low alloy steels);

— ultrasonic testing for internal imperfections in longitudinal and transversal direction (e.g. for
thickness above 8 mm);

— examination for surface or near surface imperfections (MT or PT).

Material, heat treatment conditions, heat treatment lot, degree of deformation shall be considered in the
definition of the batch (see e.g. the EN 10253 series).

5.12.3.2 Destructive testing for heat treated or hot formed components

Testing shall be performed to verify the heat treatment of the formed parts, and shall include the tests

required by the base material specification, e.g.:

— tensile test;

— notch impact test;

— micrographs (e.g. 9 % or 12 % Cr steels).

One set of test per cast, wall thickness range and heat treatment lot shall be performed for flanges and
collars with PN x DN > 1 000 bar and DN > 25. The tests shall be performed on test pieces from the

component itself, or from test pieces placed together with the components in the heat treatment
furnaces. The test results shall fulfil the mechanical properties of the material standard.
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5.12.4 Inspection and testing of close die flanges

5.12.4.1 Tests to be carried out

Unless otherwise agreed between the manufacturer and the purchaser close die steel forgings for
flanges shall be tested as follows:

a) Mandatory tests to be carried out:

1) tensile test at room temperature;

2) impact test.

Tests may be carried out on simultaneous heat treated test samples upon agreement.
b) Optional tests:

1) product analysis (where specified, including residual element content);

2) tensile test at elevated temperatures (verification of one, all, or any combination of Ryo2, Rp1,0
and Rn, at elevated temperatures, without requirement Rpo 2 will be verified;

3) additional impact test at different temperatures (detected values are valid for higher
temperatures, if the therefore determined nominal values are obtained);

4) further additional tests as ultrasonic testing, penetrant testing, magnetic particle inspection,
test for resistance to intergranular corrosion.

NOTE Additional tests need to be agreed between the manufacturer and the purchaser.
5.12.4.2 Test units for mandatory tests

For testing batches, forgings of similar dimensions of the same cast, made by the same forging

procedure and of the same heat treatment charge; shall be divided into test units.

The maximum weight of test units shall be:

— 6 000kg (finished flanges) for non-alloyed steels according to EN 10222-2, steels according to
EN 10222-4 and austenitic steels according to EN 10222-5;

— 3000 kg (fnished flanges) for other steels.

The number of test units of batches shall be limited to 4 units.
For each test unit one tensile test at room temperature and one impact test shall be carried out.

5.12.4.3 Preparation of samples and test pieces

Samples shall be provided by one of the following methods:

— from additional forgings;

— from separately forged samples; nominally, the samples shall receive the same hot working
reduction and shall have the same equivalent diameter;

— from centre section of forgings; the thickness of centre section shall have minimum 75 % of the
forging thickness.
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For forgings with a thickness of forging t 2 30 mm the samples shall be taken in a way, that the axis of
the test specimen shall be at a distance of t/4 from the heat treated surface (with a minimum of 10 mm
and a maximum of 80 mm), and t/2 from the end.

The direction of test specimen shall be tangential. The direction of V-notch of impact test specimen shall
be axially.

5.12.4.4 Test methods

Tensile tests at room temperature shall be carried out in accordance with the requirements of
EN ISO 6892-1. The yield strength to be determined shall be the upper yield strength (Reu) or if this is
not pronounced, the 0,2 % proof strength (Rpo2); for austenitic steels in accordance with EN 10222-5
additionally Rp1,0.

The impact test shall be carried out in accordance with EN ISO 148-1 at a temperature of 20 °C (unless
otherwise agreed), on V-notched test pieces and by using a 2 mm striker (KV2). The specifications of the
individual parts of EN 10222 shall apply.

5.12.4.5 Repeated tests

Repeated tests shall be carried out in accordance with EN 10021.
5.12.4.6 Repeated heat treatment

The manufacturer shall have the right to repeat the heat treatment of any material, also for material
having not fulfilled the test requirements in a former test, and resubmit it for testing. No forging shall be
fully heat treated more than twice.

5.12.5 Inspection and testing of other materials

Flanges made of forgings; casts, bars, pressed and seamless rolled materials shall be inspected and
tested by the material manufacturer in accordance with the appropriate material standard.

5.13 Certificates

The flange manufacturer shall use respective procedures to ensure traceability of material and to avoid
material exchange and shall be able to provide respective documentation for the base material used.
Under consideration of EN 764-5, the purchaser of the flange may require a test certificate according to
EN 10204 (2.1, 3.1 or 3.2), applicable for the respective category. The rules of pressure equipment
European legislation and the product specification, which includes the technical delivery conditions,
shall be applied. If an inspection certificate 3.1 is required, the quality system of the material
manufacturer shall fulfil the requirements of the European legislation for pressure equipment.
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NOTE These sketches are diagrammatic only; in particular no detail is shown for the mating surfaces

(see Figure 3).

Figure 1 — Flange types
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NOTE These sketches are diagrammatic only.
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Figure 2 — Collars types 32 to 37

Table 6 — Types of steel flanges and collars

Type No Description
01 Plate flange for welding
02 Loose plate flange with weld-on plate collar or for
lapped pipe end
04 Loose plate flange with weld-neck collar
05 Blind flange
11 Weld-neck flange
12 Hubbed slip-on flange for welding
13 Hubbed threaded flange
214 Integral flange
32b Weld-on plate collar
33ab Lapped pipe end
34 b Weld-neck collar
35b Weldring neck
36D Pressed collar with long neck
37b Pressed collar

NOTE Type numbers have been made non-consecutive to permit possible
future additions.

4 This is an integral part of a pressure equipment or a component.

b Type numbers 32, 33, 35, 36 and 37 are for use with type 02 flanges and|

type number 34 for use with type 04 flanges.
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Aoy
.y

a) Type A b) Type B
Flat face Raised face
B1 and B2 (see Table 2)

d) Type D
Groove

-
LS
e) Type E f) Type F g) Type G h) Type H
Spigot Recess O-ring spigot O-ring groove

NOTE1 The transition from the edge of the raised face to the flange face can be by radius or chamfer for
types B, D, F and G only (see 5.7.1).

NOTE 2  B1 and B2 are raised face (type B) for different applications (see 5.7.2.2, 5.7.2.3 and Table 2).

NOTE 3  For the dimensions of flange facings, see Figure 4 and Table 8.

Figure 3 — Flange facing types
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a) Type A: Flat face
c
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c) Type C: Tongue

C

e) Type E: Spigot
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b) Type B: Raised face B1 and B2
c

{lx N

f3

d) Type D: Groove
c

S| #H—

f3

f) Type F: Recess



EN 1092-1:2018 (E)

f1 fh

NG
S | N L
AS3
wL—--+ s s A

fZ | f3
g) Type G: O-ring spigot h) Type H: O-ring groove

NOTE 1 Dimension C includes the raised face thickness.
NOTE 2  Cross section diameter of the O-ring is 2 x R.

Figure 4 — Flange facing (dimensions see Table 8)

35



9¢

0S4 8LL LLL 1SL S - —3 - - 0¥8 0¥8 0Z8 S6L 008 SLL SLL 004
819 9.9 SL9 679 : - N By - - SEL SEL 0¢ZL L 589 049 049 009
, 8¥S 9LS SLS 6%S , ; , g - - ) — S19 S19 S19 S19 019 589 04§ 04§ 00S
S€ | oLC 0'¢ 0'S S'q
967 s €28 L6¥ - r — 4 09§ 09S 09S 5SS 0SS CES 0Zs 0Zs 0S¥
9Yv i7A% ELY LYY 4 - = — . SES SES Q€S S0S o6t 87 9% 9% 00¥
r6€ [AA4 (XA 4 S6€ N e - — S99 997 S9Y% 0sv 8EY 0EY STy STy 0S€
ve r9¢€ €9¢ eve — - 0Ty | 01% 0T¥y 0Ty (1)8 74 S6¢€ 8L€E 0LE S9¢ S9¢ 00€
16¢ €re (A% 262 — S¥€ | S¥€ | S¥E SYe 4% SvE GEE 0ce 0C€ (A% (A% 0S¢
8¢E¢ 09¢ 6S¢ 6€C G8¢ | S8C | 98¢ | S8¢ 98¢ 98¢ 98¢ 8.¢C 89¢ 89¢ 8G¢ 8G¢ 00¢
€ olE 4 Y 0's
81 ¥0¢ €0¢ €81 81¢ | 8T¢ | 81¢ | 81¢ 81¢ 81¢ 81¢ 81¢ [AY4 (A4 202 202 0ST
vS1 9L1 SLT qstl 881 | 881 | 881 | 881 881 881 881 881 881 881 8.1 8.1 YA
8¢1 0ST 671 6¢C1 € 29T | ¢91 | 291 | 291 91 9T 291 91 8G1 891 871 871 00T
S0T 171 0¢1 901 8E€T | 8ET | BET | BE1 8¢1 8¢1 8¢1 8¢1 8¢1 8¢1 8¢1 8¢1 08
6 011 601 S6 ¢¢l | Z¢t | 2¢¢1 | 21 (44! [4A? (44! 44! (44! (44! 0Tt 0TT 99
L 88 L8 €L ¢0T | 20| 20T | 20T 01 0T [40)8 01 01 01 06 06 0s
ol¥ 09 9L SL 19 88 88 88 88 88 88 88 88 88 88 08 08 0¥
4 0§ 99 S9 19 0C 0% Sy - — - - 8L 8L 8L 8L 8L 8L 0L 0L (A3
(A4 89 LS (X4 89 89 89 89 89 89 89 89 89 89 09 09 14
s€ 19 0§ 9¢ 4 - - - - 8§ 8§ 89 8§ 8§ 89 0s 0s 0¢
- 8¢ 0¥ 6€ 6¢ SY SY SY Sy SY Sv SY SY SY Y 0¥ 0¥ ST
- €¢ s€ 42 44 0¥ 0¥ 0¥ 0¥ 0¥ 0¥ 0¥ 0¥ 0¥ 0¥ S€ S€ 0T
ww ww | ww | ww | ww | W | Wi | oW | W | W | Wi | W | Wi | ww ww ww ww ww wuw ww ww
ﬂow wﬂm Hmmmm ﬂw 007 na| E9Nd [0V Nd | SZNd [ 9TNd | 0TNd | e9Nd |eSZNd| Ng
¥y | =0 | qZ ( X qM vf gf o 1 p

suorsuawip Sunej afuel] — g a[qeL

(4) 8T0Z:1-260T N3




LE

‘0% Nd 03 0T Nd -10j pasn A[uo ate  21n31,] 03 Suip.10dde H pue o sadAy Suroej ague q

'9.pue G‘Z Nd 10 pasn jou a.e § a1nd1 03 SuIp.Lodde { pue n ‘4 ‘q‘q ‘) sedAy Suioey aguel

||||||||| — =T -=-7T=1T-=17T-=T7T=T1T=1=1—=1 = Toziv|ooow
- = = = === — = =] =1 =1 =1=1=1=1 =1 = |ozes |oose
- = = = =1 =1 — =1 =4 =1=1 =1 —=1—=1 =1 = |oece|ozze o0
T = [ 1 -1 == ~ | =] =] =1 =] — [ =1 =1 =1 = |osse|orse|oove
S R N R — =T =] =1 — 1 =1 = =] =1 = loze|orce |o0zs
T [ 1 =T =-1Z — =1 =07 =17 =1 =1 =1 =1 = Jorze | oore [ orre [o00¢
SN N R N B B B B | =1 =] =1 —=17=1 =1 =1 = T1ooog| 096z | 0162 | 0082
S IR I BN I IR R R — | =] — 1 =1 =1 =1 =1 =1 — |oscz|oszz|se9z | 009z
S IR I BN I IR R R — | =1 =1 =1 =1 =1 =1 =1 — |owsz|stsz|sevz ooz
S R I BN I IR R R — =1 =1 =1 =1 =71 —=1 =1 = lozee|secz | s6zz|oozz
0907 | #6072 | 260 | 290 — | =1 == — | — | — |otzz|ostz otz |szrz | 0602 | 0002
0981 | %681 | Z68T | 7981 — | — 4 = | = | — | — | — |s871|0s6T|09%T|0z6T | 0681 |0081T
099 T |#69T | Z69T | 299 T — | =] — | — | — | — |S181|081|0SLT |094T | OTILT | 069T | 0091
v | .82 0% | 09 | 59
09% T | %6V T | 26V T | 29¥ 1 — | — ] — | = | — | — |0091|095T |0€5T | SEST | 0IST | 08V T | 00% T
09ZT | %621 | 2621 | 29z T — | — | — | — | — |o08€1 [ 0861 | 0SET | 0SET | 0SET | S62T | 08ZT | 00Z T
090 T |#60T | 2601|2901 — | — | — | — | — |o8r1|08LT |OVTT |SITT |OILT | 080T | 080T |000T
096 | 886 | .86 | 196 — | — ] — | = | — |ow1 |01 |00t | 0001 |S00T | 086 | 086 | 006
558 | €88 | 288 | 958 — | — | — | = | — | 09 | 09 | 0g6 | 006 | S06 | 088 | 088 | 008
wuw 1800008 1800008 1800008 1800008 1800008 1800008 wuw wuw wuw 1004008 1000008 1000808 100000¢ 100000¢ 1800008 100000¢ 1000004 1800008 wuw wuw
o |0 |2 1 oot na| E9Nd | 0¥ Nd | SZNd | 9TNd | 0TNd [e9Nd |eSZNd| yg
¥ | =0 | aZ | £ x ofaqM |y oy |y | Y p

(4) 8T0Z:1-260T N4




8¢

L9881 | €L20T1 N4 HOSSed G9G0°T | €-8200T N4 HNSSEd TLSO'T | #-2220T N4 THOSSEd cq8
G9S0'T | €LZOT NH HNSS€Ed — > % Z¢9S0°'T | €-8200T Nd NSS€Ed G9S0°T | ¥-¢ZZ0T N4 HNSS€Ed

— — — L v — — 8LV0'T | ¥-22201 N4 HOS82d —
L8Y0'T | €LZ0T N4 HNSLZ2d - — - L8%0'T | €-8200T N4 HNSLZ2d LLYO'T | ¥-2220T N4 HNS8¢d

— — — — — — — — — — — — 048

— — — — — = C¢99S'T | #-8200T Nd 6IN8X C99S'T | €-2¢C0T N4 6IN8X

— — — — — — 089S'T | #-8200T Nd SINZTX 08951 | €-22¢0T N4 SINZTIX -

- - - 8€949'1 €TC0T Nd YTIN6D LE9S'T.| ¥-8200T1 N4 YTINCT LE9S'T | €-22C0T N4 YTINCT

— — — — — — L1291 | %-8Z00T N4 €-9INUNET L1291 | €-CCC0T NI | E-9INUNET

- - - - - - ¢1291 | #-8200T N4 E-SINUNTT - - - AL

- - - 9€949'1 €TZ0T N4 OTIN6D 82791 | ¥-82001 N4 9UNINST 82791 | €-2¢¢0T Nd 9UNINST

— — — — — — 90TT'T | £-8Z00T N4 Z'INSSEd — — —

— — — — — — 99S0°'T | €-8200T N4 TINSGS€Ed — — — HaL

- - - 02291 €TZ0T N4 SUNO0ZO YOTT'T | €-8200T N4 ¢'INSLZd - - -

— — — TETTT | €TZ0T NA SUNLTY 88%0'T | €-8200T Nd TINSLZd — — — 0dz

+

— — — G9€LT | €TIZOTNH SOWIDSTXD — — — 99€L’T | 2-2Z20T N4 H-mo,w,ﬂuoﬁx 149
08ELT | €LZ0T N4 0T-60WID0T — 08E€L'T | ¢-8200T N4 0T-601D0T - - - 049
€8ELT | €LZOT NdA 0T-60WIDTT 6LELT €TZ0T N4 O0T-6OIDLTD SLELT | 2-8200T N4 0T-60N1DZT €8ELT | ¢-¢CZ0TNA| OT-60NWJIITT
GEELT | €LTZOT NH S-FOWIDET LSELT | ETCOT NA G-GOWIDLTD GEEL'T | Z-8Z00T Nd S-FONIDET SEEL'T | Z-CZZOT NI | S-¥OWIDET 04S
STIPS'T | €L201 N4 EONIT 61¥S'T €TZ0T N4 SOINO0¢ZD ST¥S'T | 2-8200T NA EONIT ST¥S'T | ¢-22201 Nd EONIT 0¥
I18¥0°'T | €LZ0T NdA HOS6¢2d - - - 18%0°'T | ¢-8200T N4 HOS6¢2d 9¢¥0°'1T | ¢-22¢20T1 Nd HD08¢2d T4€
SZV0'T | €LZOT NH HDS92d GZ90°'T | €TZO0T N4 HY082d9 SZY0'T | Z2-8200T Nd HDS92d ¢SE0'T | Z-2C¢Z0T N4A HYSYZd 0d€
09%v0°T | €LZ0T NH HY052d — — — — v — 09%0°T | 2-2220T N4 HY052d 0d€
SYEOD'T | €L20T Nd HDS€Zd 61901 €TZ0T N4 HO0¥%2dD SYEQD'T | Z2-8200T N4 HDS€Zd - - - 04€

Jequinu Jequinu Joquinu Joquinu
- plepuels SWIeU [BLIDIE]\ - piepueis SWIeU [BLIdIE]\ o0 SWIBU [BLIDIE]\ | - plepuels | oweu [eLIdlepy dnoxs
saeq sgunse) synpoud e[ s8uidiog

saSueyj Jo SurLIm)deINUEW ) 10J UOI}II[IS [BLIdIB\ — 6 d[qeL

(4) 8T0Z:1-260T N3




6€

. L 11 _ - A\ . B 1T . _ ¢-11-L
9077’1 -82001 N4 -/ INOWINIDZX 90Y¥'1 | L-8Z00T N4 -/ INOWINIDZX 90%¥'T | §-2220T N4 INOWINIDZX THET
. -LC - _ v ) B v-LC _ . _
€9S¥'1 | <ZLZOT N3 ~TENYOWIDINTX €9S¥' T | L-8200T N3 ~TENYOWIDINTX
6ESY'T | CLZOT NA a-0¢ 8SY¥'T | ETCZOT NA ¢ 6ESY'T | L-8200T N3 a-0¢ - - -
~GZNDOWIDINTX -0Z-8ZONIDINZXD ~GZNDOWIDINTX
SEVY'T | CLZOT NA & - 3 — SEVY'T.| L-8200T N3 & SEVY'T | §-2220T N3 Evl 0d€T
-F1-8TOWINIDZX -F1-8TOWINIDZX -8TOWINIDZX
CEVYY'T | ZLZOT NH & - N = CEYY'T | L-8200T N3 & CEYY'T | §-2220T N4 el
-Z1-LTOWINIDZX -Z1-LTOWINIDZX -LTOWINIDZX
YO¥¥' T | 2LZOT NA ¢ 60¥¥'T | €ETCZOT NA ¢ YOvv'L | £-8Z00T N4 ¢ YOvY'T | S-2ZZ0T N3 el
-Z1-LTOWINIDZX -TT-6TOWINIDZXD ~Z1-LTOWINIDZX -LTOWINIDZX
()8
— — — — — — . - -8TLLINI . -
TY6¥'1 | L-8200T N4 | OT-8THLLINIDOX | T¥6¥'T | S-2ZZ0T N3 -8THLLINIDOX
0SSY'T | ZLZ0T Nd OT-8TANINIDOX | ZSS¥'1 | €ETZO0T NdA TT-6TANINIDSXD | 0SSH'T | L-8Z00T NH | OT-8TANINID9X | 0SS¥'T | S§-22¢0T NH -wﬁn%%ruox 0421
. . . ot
-8TLLINI — — — - -8TLLINI -
I¥SY'1 | ZL20T N3 0T-8TLLINID9X T¥SY' 1 | L-8200T Nd | OT-8TLLINIDOX | TPSP'T | S-2ZZ0T N3 -8TILINIDOX
- - - - - - 876¥%'T | L-8200T N3 0T-8TINID9X 8Y6¥'T | G-¢ZZ0T N3 | OT-8TINID9X 011
TOEY'T | ZLZOT N4 0T-8TINIDSX 80E¥'T | €ETZOTNA 0T-6TINIDSXD T0EY'T | L-8200T Nd 0T-8TINIDSX TOEY'T | S-¢CZOT Nd | OT-8TINIDSX
TIEY'T | ZLZOT N4 0T-8TNINIIZX — — — TIEY'T | L-8Z00T NI | OT-8ININIDZX | TTEV'T | S-2220T NA -wﬁzw/mgumx 1401
- - - - - - SEEV'T | L-8200T N3 TZ-SZINIDTX - - - 04071
90E€V'T | CLZOT Nd TT-6TINIDZX — — — 90€Y'T | L-8200T Nd TT-6TINIDZX — — —
LOEV'T | CZLZOT NA 6-8TINIDZX 60EY'T | ETCOT N TT-6TINIOZXD LOEV'T | L-8200T Nd 6-8TIN-IDZX LOEV'T | S-CCCOT NH | 6-8TINIDZX 04071
. . 1-6
[— [— [— [— —_— [— - - o vH -
€06%'1T | Z-8200T NH | T-6ANAOWID0IX | €06%'T | 2-2ZZ0T N3 ANAOINIDOTX 146
1
[— [— [— . - O vM [— [— —_— . -
TE6T'T | €TZ0T NA T-ZTAOWIDEZXID ZZ6V'T | 2-2ZZ0T NH “TTAONID0ZX 046
oqunu JTepue ouwIeu [eLIale oqun Jepue ouwIeu [eLIae oquun E1000:08 (IR ERL] oqunu Jepue ouwIeu [eLIae
IERENIN PIEPURIS [EHOIEN IERENN PIEPUEIS [EHOIEN [eLIdIe]N | pIepuels [ELPIEN RGN PIEPURIS [EHRIEN dno.n
saeg sgunse) syonpouad yerq sguidaoyg

(4) 8T0Z:1-260T N4




oy

_ _ _ : 4 _ _ _ _ _ _
6977’1 | ETCOT NA -/-9ZNOWINADZXD
0T¥¥'T | ZLZ0T N4 v — — - O0T¥¥'T | L-8200T Nd vl OT¥¥'T | S-2220T N4 LS
-L-SZNOWINIDZX ~GZNOWINIDZX CNOWINIDZX
. € . € g ; €-9 . : €-9-¢ 0491
C9VY'T | CLZOT Nd -G-ZZNOWINIDZX 0LY¥'T | €ETCOT NdA -G-ZZNOIWINIDZXD ¢OV¥'T | L-8200T Ni -ZZNOWINIDZX 29%¥'1 | §-22¢0T Nd ZNOWINADZX
C9EY'T | CLZOT NA 7-EZNINIDZX — — — C9€Y'T | L-8200T NH 7-EZNINIDZX — — —
_ _ _ . €-€-9- L _ _ _ _ _
LISY'T | €TCOT NA S ZNNOWINIIZXD
. [AXA! . 11 . B (AXA! _ . _
08S¥'T | CLZOT NA -ZTANOIWINIDOX 18S¥'1 | €TC0T N3 -6 TANOWINIDSXD 08S¥'T | L-8200T N3 -/ TANOWINIDOX
04ST
. [AXA! _ . _ . B [AXA! . _ ¢-Cl-L
TLSY'T | ZL2Z0T N3 -/ TLLOWINIDOX TLSY'T | L-8200T N3 -/ TLLOWINIDOX TLSY'T | §-2220T N4 TLLOWINAD9X
9€v¥'T | ZLZOT NH & - - - 9EYY'T | L-8Z00T N4 & 9EV¥'T | §-2220T N3 el 0dvT
-€1-LTOWINIDEX -€1-LTOWINIDEX -LTOWINIDEX
TOVY'T | 2LZ0T NH ¢ 80¥¥'T | €ETCZOTNA ¢ TOV¥'T | L-8200T N3 ¢ T0¥¥' 1T | G-2220T N4 el 0dvT
~C1-LTOWINIDSX -TT-6TOWINIDSXD ~C1-LTOWINIDSX -LTOWINIDSX
. L-81 _ . _ . B L-81- _ . _
LYSY'T | CLZOT NA -0ZNNDOWINID X LYSY'T | L-8200T N3 0ZNNDOWINIDLX THET
. L L-0¢ _ . _ . B L-0¢- \ . _
6esvl -8C00T NI | -SZNNIOWIDINTX 6Zag B0 Nd SZNNDONIDINTX Tael
. L S-€1 _ . _ . B S-€1 _ . _
6EVYT -8200T NH -LTINOWINIDZX SETTT | N -LTNOWINIDZX Tael
. L €€l _ . _ . B €€l . _ €-ET-L
(YA4A! -82001 N4 -/ INOWINIDZX 6Z¥¥'T | L-8200T N3 -/ INOWINIDZX 6ZV¥'T | §-2¢220T N3 INOWINIDZX THET
oqunu JTepue ouwIeu [eLIale oqun Jepue ouwIeu [eLIae oquun E1000:08 (IR ERL] oqunu Jepue ouwIeu [eLIae
IERENIN PIEPURIS [EHOIEN IERENN PIEPUEIS [EHOIEN [eLIdIe]N | pIepuels [ELPIEN RGN PIEPURIS [EHRIEN dno.n
saeg sgunse) syonpouad yerq sguidaoyg

(4) 8T0Z:1-260T N3




¥

LOEV'T L-LT20T N4 6-8TIN-IDZX LOEY'T S-91¢0T N4 6-8TINIDZX 146
— — — €06%'1 91201 N4 T-6ANAOWIDO0TX 046
- - - (A4 At 91201 N4 T-TTAONID0ZX €48

99601 €-L1C0T N4 HNSSEd S960°T €-9120T N4 HNSSEd 248
— — — — — — 048

YOTT'T €-L120T N9 C'INSLZd YOTTT €-9120T N4 C'INSLZd 048

88707 €-L120T N9 T'INSZed 88701 €-9120T N4 TINSL2d €dL
- — ' L1291 7-9T20T N4 €-9INUNET
- — - 28951 7-9120T N4 6INOTX el
— — = LE9S'T 7=9120T N4 PTINZI

90TT'T €-L120T N9 C'INSSEd 90111 €-9T20T N4 C'INSSEd Hi

99S0°T €-L120T N9 T'INSS€Ed 9950°T €-9TZ0T N4 TINSSEd

YOTT'T €-L120T N9 C'INSLZd YOTT'T €-9120T N4 C'INSLZd o

88701 €-L120T N9 TINSL2d 88701 €-9120T N4 TINSL2d 149
— - — TIN+Z9€L'T 91201 N4 TLN+SOWIDTTX 049
- - - €8ELT 91201 N4 0T-60NIDTT 049
- - - 08EL'T Z-9120T1 N4 0T-60NID0T 04S
— - — QEELT 91201 N4 S-VOWIDET 04y

STPS'1 ¢-L1Z0T N4 EONI9T STvS'T ¢-9120T N4 EONOT T4€

SZro'1 ¢-L1Z0T N4 HYS92d YA {IN" ¢-9120T N4 HDS92d

SYEO'T C¢-L1Z0T N4 HOSEZd SYeEOT C-9120T1 N4 HOSEZd o

Jaquinu Jaqunu
- plepuels awieu [eLIgIey e pIepueis oweu [eLISIE]\ dnoxs
saqn) papPeMm saqn) ssajweas

(4) 8T0Z:1-260T N4

(panunuoo) 6 aqeL




(A 4

LYSY'T L-LTZ0T N4d L-8T-0ZNNIONINIIIX LYST'T S-91¢0T N4 L-8T-0ZNNDONWINIDTX
— — g | 9911’1 S-91¢0T N4 C-CC-STINONWINIDTX
6EVT'T L-LTCO0T N4 G-ET-LTNOWINIDZX 6EVY'1 S-91¢0T N4 S-ET-LTINOWINIDZX HET
(YA At L-LTZ0T N4d E€-E1-LTNOWINIDZX (YA Z A" S-91¢0T N4 E€-ET-LINOWINIDZX
— - — 8Te6v'1l S-91¢0T N4 C-E1-LTOWINIDOX
8EVY'T L-LT20T N4 P-ST-8TNOWIN-IDZX — — —
951’1 L-LTZ0T NH Y-LZ-TENDOWIDINTX €9S1'1 G-9120T N4 b-L2-TENDOWIDINTX
6ESY'T L-LT20T N4 S-02-SZNJOWIDINTX 6ESY'T S-9TZ0T N4 G-0Z-SZNDOWIDINTX 0d€T
SEYY'T L-LTZ0T NH €-¥1-8TONINIDZX SEVYT G-9120T N4 €-¥1-8TOWINIDZX
VYT L-LTZ0T NH €-ZT-LTONWINIDZX — — —
YO¥ i1 L-LTZ0T NH C-T1-LTONINIDZX YOvy1 G-9T20T N4 Z-CT-LTOWINIDZX
- — — 19611 S-9TZ0T N4 €T-9TANINIDI8X
- — — rev'l S-9TZ0T N4 0T-8TANINIDLX
— — — 17611 G-9120T N4 0T-8TELLINIDLX 0421
- — — 0v6v'T G-9120T NI OT-8TLLINIDLX
0SST'1 L-LTZ0T N4d 0T-8TANINID9X 0SST'1 S-91¢0T N4 0T-8TANINID9X
I¥ST'1 L-LTZ0T N4d 0T-8TLLINIDOX 1¥S¥'1 S-91¢0T N4 0T-8TLLINIDOX 0dTT
— - - 8rev'1l S-9120T1 N4 0T-8TINID9X 0dTT
T0EV'T L-LTZ0T N4d 0T-8TINIDSX T0E¥'T S-91¢0T N4 0T-8TINIDSX 1401
TTEV'T L-LTZ0T N4d 0T-8TININIDZX TIEV'T S-91¢0T N4 0T-8TININIDZX
— - - SEEVT S-91¢0T N4 TZ-SZINIDTX 0401
90€EY'T L-LTZ0T N4d TT-6TINIDZX 90EV'T S-91¢0T N4 TT-6TINIDZX
Jaquinu Jaqunu
- plepuels awieu [eLIgIey e pIepueis oweu [eLISIE]\ dnoxs
saqn) papPeMm saqn) ssajweas

(panunuoo) 6 aqeL

(4) 8T0Z:1-260T N3




L %

T0S¥'1 L-L120T N4 Y-L-SINMNIOWINIDZX T10SY'T G-9120T N4 b-L-STNMNDOWINIDZX
- — — LOSY'T G-9120T N4 €-9-GZNNDOWINIDZX
0T¥¥'1 L-LTZ0T N4 Y-L-SZNOWINIDZX 0T¥¥'1 S-9TZ0T N4 ¥-L-SZNOWINIDZX
9ev'1 L-L120T N4 P-€ZNINIDZX 29¢er'1 S-9TZ0T N4 -EZNINIDZX ot
414" L-LTZ0T N4 €-G-ZZNOWINIDZX 9’1 G-9120T N4 €-G-ZINOWINIIZX
— — - Yery1 G-9120T N4 €-G-8TSOWINIDZX
— — - 08S¥'1T G-9120T N4 C-ZT-LTANOWINID9X
TLSY'T L-LTZ0T N4 C-CT-LTLLOWINIDOX TLSY'T S-9TZ0T N4 Z-CT-LTLLONWINIDOX oast
9EVY'L L-LTZ0T N4d €-ET-LTOWINIDEX 9EVTY'1 S-91¢0T N4 E€-ET-LTONWINIDEX
T10¥¥'1 L-LTZ0T N4d C-C1-LTOWINIDSX 10¥¥'1 S-91¢0T N4 C-C1-LTOWINIDSX oAt
6CST'1 L-LTZ0T N4d L-02-SZNNDOWIIINTX 62ST'1 S-91¢0T N4 L-0Z-SZNNDOWIDINTX
Jaquinu Jequinu
[EUSIEN plepuels awieu [eLIgIey e pIepueis oweu [eLISIE]\ dnoxs
saqn) papem saqn) ssajweas

(4) 8T0Z:1-260T N4

(panunuod) ¢ 9aqe.L




144

sogueJ §‘Z Nd Jo suoisuauiiq — S a1n31yg

'1°9°GJ0 T LON 03 I8ja1 **my uoisuswip 104  Z 4LON
'98ue[j 913 JO 90BJ 3okq dY3 pue J[3uk Yelp qny dY3 JO UONDIISI9UL o) Je palnseawt sl Ty uoisuawlq T ALON

T2 2dAL (4
mu i
S
=
~L—L
e — it
N Jaquinu
- [en3doe J0j QT 9[qel, Ul  Joquinpn
dunjog, uwn[od 8y} 03 JI9JaY
m Wv "S90Y] 3[0( JO JaquINU 3091100 Y}
L€ ) 10adfy  A[ressadau jou Inq juswdsueLle
puezpadiL (8 9gpuezoadiL(y] ggpuegpadAiL (e TTadAL (p adA] (@ (q o  sajensni  weldelp S
(e
mI .
g o H y ae
4 7 . " Y
J ~ ]
S e ©
~ 2 u¢v Ln¢r u¢v Q
N — - — i ole | | - -W- s+
> S s 2 s T >
= - “n
nw K n S\W no 7 |W| = +=
‘) o) '\

(4) 8T0Z:1-260T N3



) 4

1) 8¢E¢ 9¢€¢ 0€ | 29 |SS| ST SS 06T S S LI | 9T | 0¢C 0¢ 2T | 9zz |S‘1Ze| T'61Z | 9TW 8 81 08¢ 0ce 00¢
1) 81 781 SC | SS 8% C1 87 0¥1 4 S 0T | ¥T | 8T 81 0Z | ¥LT |S'0LT| €89T | 9T 8 81 Y44 S9¢ 0sT
8 091 SST GC | SS [8%| OT 8Y STT 4 4 0 | ¥T | 8T 81 0Z | S¥T |STHT| L6ET | 9T 8 81 00¢ 0¥¢ YA
8 0€T 0€T SC | ¢S |S¥| OT St 06 4 ¥ | 0T |- #T | 91 91 8T | 02T |09TT| €F%IT | 9T 4 81 0LT 01e 00T
8 0Tt 01 §C | 0S |2¥| OT fA4 0L € € 0T [ 2T | 9T 91 8T | ¥6 | S06| 688 | 9T 4 81 0ST 06T 08
%]
@
W 9 76 88 0C | S¥ |8E| 6 8¢ SS € € 8 AN A" 4" 9T | I8 |SLL| T9L ZIN 4 71 0€T 091 S9
=
m 9 VL VL 0C | S¥ |8E| 8 8¢ - € € 8 <L | ¥I 4" 9T | S9 |ST9| €09 ZIN 4 71 0Tt (1128 0§
>
9 9 29 ST | ¥ |8€| L 8¢ y € € 8 0T | #1 48 9T | €S |S'6¥ | €8¥ ZIN 4 71 00T 0€T 0¥
9 ¥S SS ¢l | ¢V [SE| 9 S€ - € € 8 | OL | ¥T 1 9T | 9% | S'e¥ | ¥'¥ ZIN 4 1 06 0zt [4%
4 44 (44 0T | OV [SE| 9 S€ — € ST| L |01 | %1 1 ¥l | 8¢ | S¥E| L€E 0TI 4 1T SL 00T 14
4 43 8¢ 8 |0V |CE| 9 [43 - € STl 9 0T | ¥1 4" Y1 | 1€ |S'Lz| 69T 0TI 4 1T S9 06 0¢
4 9¢ 0€ L | 8€|0E|l 9 0€ - ST 4 S 0T [ 21 (A" ¢ | sz |oze| €71¢ 0TI 4 1T SS 08 ST
4 0¢ 9¢ L | S€|8C| 9 8¢ - ST 4 S 0T | CT (A" L | T | 08T LT 0TI 4 1T 0§ SL (1)8
LE LE—SE
0 12 20 ze | ql¢ 12 ‘TTS0°20 ‘T0
SE1T 1T 1c 11 LE | 9€ |SE| TT 1T S0 LE 9¢€ | S€ | ¢€ | SO 11 10 | 20 10 1T
adAy a8uery
S 24 N N SH _ YH 7 ¢H 7 H xeuy Aq )| 7 D ed 7 g 4 9zZIS |IsqunN 1 A a
Nd
&
a =
(1'9°5 99s) L © Z s1o9owE} 3oau jo a[oy 90110 sorouEp
ssowpIy) | 2 3 SI9)oWeIp Y9N y18ua = SSaUDIY3 Je[[0D) ssausdIYy} a8ue[,] o0 .1919Werp Sunjog yoqjo | aoqyo |
em =8 S 8 |opisinog 1orowerqluorourerq| “PHMO
=
=]

suorsuawiIp Surep

S9I}oWI[[IW Ul SUOISUIWI(]

(4) 8T0Z:1-260T N4

sagueyj ‘7 Nd Jo suoisuawiiq — QT 2[qeL




9%

91 — S¥8T | — | = [—| 0Z | 01T - = | — (& — 9% —| = 6281 | LZN | ¥¥ 0€ 0€6T | 066T |0087T
e
91 — ST | — | — |—| 0z | <zo1 — — == == 9% —| = 9291 | LZW | OF 0€ 0SLT | 06LT | 00971
91 — StvT | — | = |—| 91 96 — - = =|—|— 8¢ —| = 2THT | LT | 9€ 0€ 0ZST | SLST |00¥T
91 — skzt | — | — |o6]| 91 ¥6 | 09TT| — | =02 | — |0S 43 09 |¥ez1 6121 | LT | € 0€ 0ZET | SLET | 00271
91 0S0T | Sv0T | — | — |0L] 91 YL 096 | — | — |81 | — |2s 0€ Zs |8201 09T0T | LZW | 8T 0€ 0ZTT | SZTT |000°T
(A8 056 A7) — | — o] 91 YL 098 | — | — |91 | — | 8F 0€ 87 | 926 | & | 0%16 | LZW | #C 0€ 0Z0T | SLOT | 006
(A8 0S8 zv8 — | — o] 91 9L 0L f=— | = | 9T | — | #¥ 0€ ¥y | ¥Z8 0'€T8 | LZW | ¥C 0€ 026 SL6 008
rAS 9%L ovL — | — |0z 91 9L 09 | — | — |9t | — | 0¥  o0f oY 124 OTTL | Y2 | %2 9z 018 098 00L
rAS AL) 0%9 — | —|oz| 91 0L SLS | — | —/9t | 2z | o¢ 0€ Z€ | 229 [S'919| 0019 | ¥ZW | 02 9z S0L SSL 009
rAS ¥¥s 8¢es — | s. (89| s1 89 SLh |—| 8 |91 | 2z | ¥z ¥z 0€ | 6TS |S'€IS| 0'80S | 0ZW | 02 (44 009 St9 00S
(A8 yé6v z6¥ — | 2L (59| a1 59 Szh | — | 8 [ ST |0z | e 44 0€ | L9% |0C9%| 0'LSY | OZW | 9T (44 0SS S6S 0S¥
(A8 A% 4 8¢ct — | 2L (59| s1 59 08¢ | — | 8 [#T | 0z | zC 44 87 | 9T¥% |0TT¥| ¥'90% | 0ZW | 9T (44 Set 0+S 00%
rAS Z6¢ s8¢ — |89 (29| s1 29 oee | — |8 | €1 |81 | 2z 2z 9Z | S9¢ |S'6S€| 9'SSE | OZW | 2T (44 St 06% 0S¢
rAS A%3 zve — |89 |29| s1 29 S8z | — | 8 |zt |81 |2z 2z ¥Z | €€€ |S'L2E| 6'€2€ | 0T | TT (44 S6€ (1474 00€
rAS ¥82 062 — | 89 (09| s1 09 sez | — | 8 |@r |81 |az 2z ¥Z | 182 |S'9L42| 0€LZ | 9T | TT 81 see SLE 0S¢
LE L€ —SE
0 12 20 ze | ql¢ 12 ‘TTS0°20 ‘T0
SETT 1T 12 11 L€ | 9¢ |sg| 1T 1T S0 LE | 98 | S€ | z€ | SO 1T T0 | 20 | TO 143
adAy a8uery
Iy 1y EN N SH _ *H 7 tH 7 tH xeur) A 9|l 7 9| | 7 g 14 azIg [toqunN| 7 A a
Nd
&
o 3
ﬁmamm@:m%_m%uu m. mu SI91oWeIp YIIN 3ua] m SSaU{DIY] JB[[0) ssawydIy) a8ue[] N MMM“M@ 3unjog UMMMO Mwuhwuo 19I2WELp
em =B m 08 opsing sorowerq|usrowerg| *PH0
g
=

suorsuawiIp Surep

(4) 8T0Z:1-260T N3




Ly

*A[uo souepIng .10J papN[OUl 3.1 SIOUEII0) I8} pUe TY pPue gN ‘Y SUOISUSWIP SNfeA [eUTOU 93 pue 1ajaurelp adid apisino oy 03 spuodsa.riod A[ajewrxoidde 1ajowrerp qny apisino ay) 1z ad4) sadueyy 10 q

-1aseyo.and ay3 Aq payads aq o,

e

0¢ - S0 — | — |— | 8¢ 9¢¢ — - -~} — 90T - - - 0207 | 9€EN 8 6€ 0LT ¥ S¥Zv | 000%
0¢ - S8 € — | — |— | 8¢ (A4 - - - 2 " 201 - - - 028 € | 9EN 08 6¢€ 0L6 € SY0¥ | 008¢€
0¢ — 89 € — | — |—| 8¢ 102 — — | — == | — 96 — | — — | 029¢€ | €EN 08 9¢ 0LLE 0¥8€ | 009 €
0¢ — 057 € — | — |—| 8¢ 761 — — | = | = | = | = 06 - | — — | 0Zv € | €EEN 9L 9¢ 09S € 0€9€ | 00¥ €
0¢ - 0sZ € — | — |— | S¢ 08T y - — W & | 8 K - - 0cz € EEN L 9¢ 09€ € 0eEr € | 00C¢E
81 - 0S0 € — | — |— | S¢ 04T - - ' By A 4 08 - . 2 - 020 € EEN 89 9¢ 091 € 0gzce | 000¢€
81 — 8¥8 ¢ — | — |—| s¢ 191 — — | = — | = — YL — | — — | 0287 | €EN 9 9¢ 096 ¢ 0€E0€ | 008¢
81 — 8%9 ¢ — | — |—| s¢ 871 — N s | — 9 — | — — | 0292 | 0EN 09 €€ 0¥L 2T S08¢2 | 009¢
81 — 8¥¥ ¢ — | — |—| s¢ €v1 — — | == — | = 29 — | — — | 8E¥ T | OEN 9§ €€ 0¥S ¢ S09¢2 | 00¥¢
81 - 8v¢ ¢ — | — |— | S¢ 61 - - — | = = | — 99 - - - S€C e 0EN (4% €€ 0ve ¢ S0¥ ¢ | 00C¢
91 - Sv0¢ — | — |— ¢ [4A" - - — = — | — 0s - - 2e€0C | LZN 87 0€ 0€T ¢ 06T ¢ | 0002
L€ L€ —S€
0 12 20 ze | ql¢ 12 ‘TTS0°20 ‘T0
SETT 11 1C 1 LE | 9€ |SE| TT 11 S0 LE 9¢€ | S€ | ¢€ | SO 1T 10 20 10 11
adAy a8uery
S <) N N SH _ YH ¢H 7 H xeun Aq (Y] £ ) 7 ) g 7 q 74 9ZIS  |IequnN 1 A a
Nd
&
a =
(1'9°5 99s) L © m e o9 jo a[oy 90110 sorouep
ssawporp) | 2 3 SI9)oWeIp Y9N y8ua = SSaUDIY3 Ie[[0D) ssausd1Yy3 a8ue[y 10 .1919Werp Sunjog Noqjo | oqjo | 0
rem =8 = g lopising 1orowerqluorouwrerq| “PHMO
=
=]

suorsuawiIp Surep

(4) 8T0Z:1-260T N4




8y

saguepj 9 Nd Jo suoisuauiiq — 9 a1ngryg
Y319y puk SSaudIY) JO UoIeUIWLIalap Ioyum pus adid padde| ‘gg ad4], ¥ ALON
'T'9°G JO T HLON 03 .19ja1**wy suolsuswip 1o ¢ HLON
"8 9[qe[ 99s ‘Ip uolsuswip 104  Z HLON

*93ueyj 93 Jo 908 3okq 9y} pue d[3ue Yelp qny SY3 JO UOIIIISI9IUL 9] Je PAINSeawl 1. £ pue Zy Ty suolsuawlilq T LON

Tz 2dAL (1 eradAL (i Zrad4y (I TTdAL (1 50 °dAL (4
B Kl 1 W 7
| 4 7% g A
i R 2
3
S | e LW u¢v T°T M I\I
— S+ E(=T 7T . x
SN " “IaquInu
~ [enydoe 8y .a0j 1T 9[qe], ul  Jaquny
= & A gunjog, uwn[od ayy 01 JaJoY
|W_v : . L E = 'S9]0Y 3[0q JO Jaquinu 339.1.102
Le Yy d a3 A[11eSS92aU J0U INg JusWadue.LIe
a3 sarensnyI weadeip sIy |,
pue zo adAL (3 9gpuezpoadAL( sepuezoadiL (o cepuezpadAL(p zgpuezoadil (> ToodAL(q ! (e f P e
[ 7 n L l I
H H H J J g) 0o
7 4 4 = 4 N
.~ o
(|
79
© Ng 2 NS LN
s Q > - ° Y
> = 1 I H—Ly T x . sl
e e e $ EI
Hri s - m
S ™ ' a
s s | a 3 ]
p Q —
S i N
\ B v
I N
- (%]
[92}
—nu !
9]
)

(4) 8T0Z:1-260T N3



6%

¢l | Z¥E|SSE | 2VE |—[89(C9|ST|29F¥| S8C 8 |¢T|8T 8 2T | 2T | ¥T |€E€€|SLTE| 6'CTE | 0T (A zC S6€ 0¥y | 00€
¢T | ¥8C|S6C|06C |—[89|09(|ST|09|¥¥| SE€C 8 [C1|8T 8 2C | T | ¥z |187|5'9LZ| 0'€LT | 9T (A" 81 Gee §LE | 0S¢C
0T |8EZ|0¥C|9€C |0€|29|SS|ST|SS(¥y| 061 S SYTT|9T 9 0Z | 0Z | 2z |9zz|S'Tee| 1T'61C | 9T 8 81 08¢ 0ce | 00C
0T |2Z8T|S8T|¥8T |S¢|SS|8YV|CT|8F (VY| OV | ¥ |S |0T|#1 9 8T | 81 | 0C |¥LT|S0LT| €89T | 9T 8 81 gee g9¢ | 091
8 |091|09T|SST |SC|SS|8Y|0T (8% |v¥| STIT |V | ¥ [OT (VT 9 8T | 8T | 0C |S¥YT|STHT| L'6ET | 9T 8 81 00¢ ove | SZ1
8 |0ET|0ET|0€ET |SC|CS|SY|0T|S¥|0F| 06 Y|V |0T|YT 9 9T | 9T | 8T |0ZT|09TT| €¥IT | 9T 4 81 0T 0Tz | 00T
m 8 |OTT|OTT|Z0T |SC|0S|Z¥|0T|2¥|VE| OL € €|0T|CT 9 9T | 9T | 8T | ¥6 | S06 | 688 | 9T 4 81 0ST 06T 08
W 9 ¥6 |00T | 88 |0C|S¥|8E| 6 [8E|CE| SS €1€|8|CT 9 YT | ¥T | 9T | I8 | SLL| T9L | 2T 4 1 0€T 09T 59
W 9 v. | 08 | ¥L |0C|SV|8E| 8 8E(8Z| — €1€(8|CT q YT | #T | 9T | S9 | ST9| €09 |ZIW 4 1 01T ovT 0s
9 ¥9 | 0L | 29 |ST|SV|8E| L 8E9C| — €1€|8|0T q YL ¥T | 9T | €5 | S6¥ | €8F | TN 4 1 00T 0€T 0¥
9 ¥S | 09 | SS |CT|CV|S€E| 9 |S€E9C| — €1 €|80T q YT | T | 9T | 9% | S'€¥ | ¥'2¥ | TTW 4 1 06 0ct 4%
¥ ¥y | 0§ | ¢V |0T|0%|S€E| 9 |SEVE| — €|SC| L |01 ¥ YT | ¥T | ¥T | 8€ | SFE | L'€EE | OTW 4 11 SL 00T S¢
4 vE€ | OV | 8€ | 8 |0%|CE| 9 |CEVL| — € (57| 9-|0T 4 YT | T | #T | T€ | S'LZ| 69T | 0TI 4 11 9 06 0¢
4 9z | 0€ | 0¢ | L |8g|0g| 9 |oglozl — |SZ|Z|S|OT € Zr | zr |21 | Sz |0Cz| €T |0IN 4 11 SS 08 ST
4 0Z | ST | 9z | L |sg|8z| 9 |8zloz] — |ST|Z|S|OT € L |21 |21 |12 |08T| TLT |OINW 4 11 0S SL 01
Le MM €1 €1 MM 20 ce | L8t o ot i
0} 1C 1T |LE|9E|SE|TT|TT S0 |Lg|9g|SE|CE| <20 S0 ¢0 | 21 eld TZ'ETCT'T1°S0 20 ‘10
GeIT A 1 (A 1 | 10 10 .
11 11
adA) a8uerg
& Na
S W | 8N | N | 'N |SH| YH |¢H|®H|'H| **“O A q () - Do | g 4 9zZIS | IequnN T A a
e,
. SANRHIER AN waueT ? e mm:mi a10g . apisinQg Iajawel( | 1ejdwelq SPIsIno
suoisuawip Sunep

SaJJoWI[[IW Ul suoisuswii(d

(4) 8T0Z:1-260T N4

sagueyj 9 Nd Jo suoisuawiiq — [T d[qeL




0S

91 Nwo — Bsog _| | _|g, %ﬂ —loser | | | | | — |z |¥%|9 | — 0Z€0Z| 6EW | 8% Zv | 08TZ | S9ZZ (0002
8.8 € \
o P77 = [sS8 T | _|L|ggler| i OPeT 1o Ll | — | #8 |69 88| — 06Z8T|9EW | ¥¥ 6 | 0L6T | S¥0Z |008 T
089 6 )
o "7 | = [ss9T | | _|oglprl | 7S T ||| — .| 94| €9 |08 | — 09Z9T| SEW | OF 9¢ | 0941 | 0€8T |009T
08% 4 ‘
91 — Sy _|_|_ —| 9PET |_|_|_A__| — 89 | 99 L — 0ZZY T CEN | O9¢€ 9€ 09ST | 0€9T |00V T
1% 1 0Z|TT
e q
= ¥oc| v {4 X4 ‘
m 91 I 8YC T __|__ 06lozlot 09T T | _ [ 0z|— q 09 | ¢¥ | 09 I 0'61ZT|0EN (43 €e OvET | SOV T |00CT
>
= 0S0| __ _ 820 ‘
91 I SYOT| | __ oLlot Z8 09 |(_|__ 81| — ¥ ¢S | 8¢ | ¢S I 09TOT| LZW | 8C 0€ 0ZTT | SZTT (0007
T |0S6| — |26 |—|—|0L[{9T|8L|—| 098 |[—|[—|9T|— 4 8v | ¥€ | 8% | 926 0%T6 | LZW | ¥C 0€ 020T | SZ0T | 006
T |0S8| — | Z¥8 |—|—|0L[{9T|9L|—| OLL |—|—|9F|— 4 Yy | 0€ | ¥V |28 0'€T8 | LZW | ¥T 0€ 0c6 S§46 | 008
T |9%L| — | OFL |—|—|0L[{9T|9L|—| 0L9 |—|—|9T|— 4 0¥ | 0€ 0% 1ZL 0TTL | ¥ZW | ¥T 9¢ 018 098 | 00L
T | 2¥9| — | 0F9 |—|—|0L[9T|0L|—| SLS |—|—|9F|CC| 8 0€ | 0€ | Z€ |2T9|S9T9| 0°0T9 | ¥ZW | 0T 9¢ S0L GSL | 009
¢ | ¥¥S| — | 8ES|—|SL|SL|ST|89|—| SLv |—|8|9T|Cc¢| 8 ¥Z | ¥Z | 0€ |615|S'€ETS| 0805 | 0Z | 0T a4 009 S¥9 | 00S
¢l |\ ¥6v | — |26 |—|CL|CL|ST|S9|—| S¢v |—| 8 |SE|0C| 8 ¥¢ | 2T | 0€ | L9¥|0C9%| 0°LS¥ | 0TI | 9T a4 0SS S6S | 0S¥
<1 | vy | — | 8EY |—|CL|S9|ST|S9|—| 08E 8 |[¥T|0C| 8 2Z | Tz | 8T |9T¥ |0TT¥| ¥'90% | 0ZW | 9T 4 S6v ovs | 00%
¢1 |26€| — | S8E|—89|C9|ST|C9|—| O¢EE 8 [€T|8T 8 2C | T | 9T |S9¢€|S'6SE| 9'SSE | 0TI (A" 4 Sty 06t | 0S€
Le 1 €1 €1 ol ce |85t
03 1¢ IT [LE|9E|SE|TT|TT S0 LE|9E|SE|CE| CO0 S0 0| ¢1 ell TZ€TCT‘TT'S0 20 ‘T0
SETT A" 1 A" ¢t | 10 10
1 1 2
2d£y adueyy
£ Na
S WO\ N | N | N |SH| YH |fH|H|'H| *“9 A a | m V||| E y | ems |wqunN| 7 bl a
()
(1°9'g 99s) pel uon.tod ssowprp | 5 va_uomw““ﬂ_v . w_o:o:om umwo.:oo 1orourElp
SSAWNOIYY [[BM [1UI0D | g 1505urerp yooN SueT anua) Ie[[0D Juey mmm.wﬂvm_n_ﬁ Emwwwm_m_n mn_mu:% 0] E%Em_o hmhwmwm_o ap1sinQ
suorsuawip Sunep

(4) 8T0Z:1-260T N3




1S

-Jaseyp.nd ayy £q payroads aq o, q

*A[uo soueping 10y papnpuj

9.1E S90UEIS[0] 1Y) PUE T PUE EN ‘Y SUOISUSWIP aN[BA [EUIWOU 31} pue Ja1awelp adid apisino syl 01 spuodsauiod A[g1ewirxordde 1a1awerp qny apisino syl T ad4) saduey 104

suorsuawip Sunep

— | = 6| | _ S

0e BLOE || — ge|ce el el el ¥er| — | — | — |0029¢€| SN 08 9§ 098€ | 0L6€ |009¢€
0¢ — | —|SLve_|_|_ se H,VN A - S R D R — |0TT| — | — | — |00¢¥ €| SYN 9L 8¥ 0¥9€ | SELE |00F €
0¢ — | — oL _|_|_ 0€ ONN - — duinN). "4 — [90T| — | — | — |0'02Z €| SYI L 8¥ 0Ev € | SZS € |00C¢€
8T — | — B0 ¢g __|_|_ 0€ oNH - - i — 20T — | — | — |0'020¢€|SYI 89 8¥ 0Zce | SIEE |000 €
8T — | —|998¢ __|_|_ 0€ me - - i — |10T| — | — | — |0028¢C|S¥N 9 8¥ 0C¢0€ | STT€ |008¢C
8T — | —1999¢_|_|_ 5z an - - | T — |16 | — | — | — |0029C|S¥N 09 8¥ 018¢ | S06¢C |009¢
8T — | —|°9vq _|_|_ 5z %H - - N B D P — | L8 — | — | — |08EVZ| 6EN 9§ 474 009¢ | S89¢C |00¥ ¢
8T — | —|09¢¢ _|_|_ 5z m,ﬂ - - N N D P — | 18| — | — | — |0S€TZ|6EN Zs 474 06€C | SLV C |00CC

Le 1 €1 £1 o O ce | LE5E

01 1¢ IT |LE|9€|SEITT|TT S0 LE|9E|SE|CE| 20 S0 0| <1 eld TZ‘€TZT‘TT'S0 20 ‘T0

SETT (A" (A" (A" ¢t | 10 10
1 1 2
2d£y adueyy
£
S < EN | ¢N | 'N |SH| YH |¢H|®H|'H| **“O q q D || g 14 9ZIS | quN 1 A a NG
]
(1°9'g 99s) pel uon.tod ssouydIY) e A va_uomw““ﬂ_vt w w_owo:om uﬂvohwoo Jajourerp
Ssow 21y} sJaj9wer ; :
SSUNOI [[BM | IOWIOD | g1o5urerp spoaN ysua anua) Ie[[o) mm:vwr_s i P D ano iorowerq | 1oreurerq apisinQ

(4) 8T0Z:1-260T N4




1z dAL (w

)

Ng

4

)

p

+ £

‘aduej ay3 Jo 93¥j yoeq 9yl pue d[ue YeIp qny 9Y3 JO UOIIISIIUL 9} J& PAINSBIW d.IB £ PUB Z) ‘TN SUOISuawI(q
ZradAyL (v

'H

saguep 0T Nd Jo suoisuauwiq — £ 3.1ng1q

‘Ne

‘9o
|

by

9

LEpuezpadfy (8 puezgadiL (J sgpuezpadiL (@

SH

Ve

Ve

+ =+

‘o

‘po

gradAy (1
|
1 le
S
=+
Y
9¢
H
El
N 2
e — -
H—— i
= 2

H

El

Ve

Ve

-

+ £

‘o

'po

Y319y pue SSaUIIY) JO UOBUIWLIS}AP oYM pua adid paddey ‘gg adA],

TradAy (f
“)
9
mI M
S| s
=z~ T7T
)
Wy m
€€ pue zg adAL (p
B)
=
A8 S
ST =

s

¥ 4LON

‘1°9°G 30 T LON 03 I9ja.1 **Hy suolsuawip 104 € HLON
‘g 9[qeL 99S ‘Ip uoIsuswip 104  Z ALON

T 4LON

G0odAL (1  ygpuepoadAL (4
Nw ANMV
B # J
= 1=
o
W M ° 1 | W -
2 N e Hi
N
= 3]
Z€
pue gz odAL (0 109dAL (q
B B)
El iSh
™ 151 .A
¢ —
S S| & lna
& |2
153
<9

“IaquInu [enjoe

93 10J ZT 9[qe[ Ul  IoqunN
Sunjog, uwnjod ay} 03 19JoYy
*S9[0Y 3]0 JO Jaquunu
109.1100 33 A[LIESS3I9U

jou Ing Juswoedue.Lie

9y} sayenysny[l weaderp sy,

(e

ae

Pl

(4) 8T0Z:1-260T N3



€S

T'L Zt 6SS |6SS| ¢YS | — | — | SL | 9T |SL|L9 | SL¥ |—|—|91[9¢] 8 87 |87|8Z|8E| 0SS | 61S [S'E€TS| 0'80S | ¥TI 02 9¢ 029 049 00S
T'L (A8 ¢0S |20S| 88y |—|—| 2L | 9T | ZL| €9 S¢y | — | — | ST [#C 8 87 |87 (87 |9¢| 86% | L9¥ |0T9¥| 0LSY | YT 0¢ 9¢ S99 S19 0S¥
1L (A" 9Sy |9S¥| 0%V | —|2L| CTL |9V |CL| LS| 08E |— |8 |¥I [vZ| 8 9T |9z |9z |cE| 0SY | 91F% 0TIV | ¥90¥% | ¥TW 91 9¢ SIS 59§ 00%
T'L (A8 80% [00%| SBE | — |89 | 89 [ 9189 | €S 0€E |—| 8 | €T (CC 8 92 |92 |92 |0¢| 00% | S9€ |S6SE| 9'SSE | OZW 91 (44 09% S0S 0s€
1L (A" 8%€ |0SE| ¢VE|— (89| 89 | 9T |89 | 9% | S8Z | — |8 |CT (g 8 9T (92|97 (97| 8VvE | €€€ |S'LTE| 6'€ZE | OZW 1 (44 00 Sty 0o¢
€9 (A8 867 (86¢| ¢6C |— (89| 89 9T (89| 9% S€C |— | 8|71 |¢C 8 9T |92|92 (92| ¥6Z | 18T |S9LZ| 0€LZ | OZW (A" (44 0S¢ S6¢€ 0s¢
€9 0T 9% 9v¢| ¥€C |0€|29| 29 | 9T |29 | ¥¥ | 061 S|Ssq{rrijog 9 YZ |¥Z|¥e|¥T| 0¥z | 92z |STzz| 1'61Z | OCZW 8 4 S6¢ ove 00¢
SY 1) 06T |S6T| ¥8T |SC|SS| SS | C1 |SS | ¥b (1148 ¥ 1S |0T (0T 9 2T |7z |7T|¥T| 88T | ¥LI |S'OLT| €891 | 0T 8 (44 0¥¢ 98¢ 0sT
M 0y 8 0LT |89T| 9ST |SC|SS| SS | ZT |SS | ¥y | SIT ¥ |¥ |01 8T 9 27 |TT|TT|2C| 79T | S¥T |SI¥I| L'6ET | 91N 8 81 01¢ 0S¢ 1Al
W 9'¢ 8 0¥T |0¥T| TET |SZ|CS| ¢S | C1 |ZS | OF 06 ¥ | ¥ |0L 8T 9 02 |0Z|0Z|ZZ| #ET | 0ZT |09TT| €¥IT | 9T 8 81 08T 0ze 00T
mv A 9 02T |8TT| SOT |SZ|0S| 0S | OT [0S |¥E 04 e|leforpQrn 9 0Z [0Z|0Z|0Z| 80T | ¥6 | S06 | 688 | 9IN 8 81 091 00¢ 08
6C 9 ¥0T V01| ¢6 |0C|S¥| S¥ | OT | SV | C€ SS €| €| 891 9 8T |81 |81(0C| 96 18 S'LL 19L 91N p8 81 SY1 S8T1 99
6'C 9 ¥8 |¥8| ¥L |0C|S¥| S¥ | 8 |S¥ | 8¢C - €1 €891 S 81 (8T (8T |0C| LL S9 | ST9 €09 | 9T 4 81 sc1 91 0S
9C 9 0L |0L| ¥9 |ST|S¥| SV | L | S| CE - €1 €| 8 |11 S 8T (8T |81 |8T| L9 €9 S'‘ev €8y 91N 4 81 0Tt 0ST (04
97 9 09 |09 9§ |ZT|¢V| ¢V | 9 |2V | 0€ - €l €| 8 ¥ S 81 |81 |81 |8T| 6S Ly | S'€V | ¥'T¥ | 9T 4 81 00T ot 4%
9C 4 0§ |2S| 9% |OT (0¥ OV | 9 |0OF | 8C - € (87| L 1 4 8T (8T |81 |9T| 6% 8¢ SvE L'€E 1IN 4 4" S8 STT S¢
€T 4 oy |S¥| OV |8 |0F| OV | 9 [0V ]| 9C — € |se| 9wl ¥ 81 8T |8T|91| ¥ 1€ | S'LT 692 CIN ¥ Y1 SL S0T 02
0 4 Z€ |S€| ¢ | L |8E| 8E | 9 |8E| L - Sziz| S |er € 91 |91 |91 |¥1| SE S¢ 0ce €1e 1IN 4 4" 99 S6 ST
81 4 8¢ |0€| 8Z | L |SE| S€ | 9 |S€| ¢ — |sTjz| sz € 91 |9T (9T |¥1| 1€ 1Z | 081 LT I 4 b1 09 06 0T
Y€ 12 LE-SE
Mm Ye el 12 EL) ove LE|9E| SE VE|vE £l S0 | Lg|9€| S€ el vo S0 | T¢ M MM 0 20 MM 2TE TZ €T ‘2T ‘T1°S0 %0 20 ‘10
GeIT (A8 cL| 11 IT|{IT| 21 gl 20 1110 10 e Ll
11 11
adAy a8uepq
s wo | oo || ow | o [ ||| o d N EEEEERERE RO T b a |
(1'9°5 99s) pel uon.aod SSaUNOIY)} B dunjog Eowo:on uwuhwuo TonetEb
oot o hm...Eou SI919Welp YI9N a8ua m.b:m.u Lmzo”.v Jojurey) |ssoworyy aSuel]|  sIjouwelp alog LMHM.MME orowerq|ierowerg apIsinQ
i suorsuawip Sunepn

S9I}oWI[[IW Ul SUOISUIWI(]

(4) 8T0Z:1-260T N4

saguepj 0T Nd Jo suoisuawiiq — ZT dqeL




12

“Joseyo.nd pue Ja.Injoejnuew agueyj usamiaq Juswaa.ide Aq|

-Joseyo.nd ayy Aq payroads aq o],

parjddns aq Aew asay) ‘sajoy 4 y3m padinbai ate saduefj [993s a8\ 'S9]0Y F Yim parjddns eqAew Nd pue N SIy3 ut saduefj ay3 ‘(saSueyj Aojfe 1addo)) £-z60T NI pue (saSuep uoarise)) z-z60T N 03 Suipa1odny

p

‘009 NG 03 dn payjuni siesn

suorsuawiip Sunep

*A[uo 2ouepIng 10j papnoul a.Je S9OUEII0} I8y} pUE TY PUB €N ‘V SUOISUSWIP SNnjeA [eUTWOU oY} pue 1ajowelp adid apisino ayj 03 spuodsa.riod A[ajewixoidde 1a3owelp qny apisino ay3 1z ad£) saduey 10, M

- 81 — | —|S80€E|—|—| — | SY |LS¢| — - — === — — | — |CET - - — | 0020¢ | 9S 89 29 06C € So¥ € |000¢€

" — 81 — | — 88— |— | — | OF |¥¥C| — — — = == — - | —[¥c1 — — — 100282 | ZSK 9 98 040 € 08T € |008¢C

Humv - 81 — | —089¢|—|—| — | 0¥ |¥CC| — — — =~ |~ — | —[0TT q - - — 100292 | ZSK 09 99 0S8 ¢ 0967 |009¢

m - 81 — |— v —|—| — | S€ |8l — - — == — — |—10TT — - — | 0'8E¥ T | TS 99 99 059 ¢ 0927 |00%v¢C

> - 8T — | —|sLee—|—| — | S€|cog| — . —\ == = — | =001 — - — | 0's€zz | TS 4 98 0¥ ¢ 0SSZ |00C¢
- 91 021 ¢C |— |20 — |— | — | 0€ (98T — N — === — — |— |06 —= - — | 0C€0C | SYI 87 87 0€ce §ZeET |000¢C
- 9T | 0161 |—|898T|—|—| — | O0€ |SLT| — - — == — - S8 - p— — | 06281 | ST 44 87 0202 SITZ |008T
- 91 CILT | — 999 | — |— | — | SC |6ST| — - — =~ = - m|h q - y — 1092971 | S¥IW 0¥ 87 0281 SI6T |0091
— 9T | 96¥ T |— |09V T|—|—| — | ST |EVT| — - === — - m|o - - — | 0TZ¥ 1 | 6EN 9€ (4% 06ST S/9T |00V T
- 91 ¢6CT | —9SC¢T|— |— | STt | SC|¢e€l| — | O9TT |—|— |92 |= 8 99 SS|€8| — |veCl 06TZT | 9N [43 6€ 08€T SS¥1 |00CT
- 9T | 080T |—|¢SOT|—|—| S6 | 0C |SOT| — | 096 |—|—|%¥C|— 8 ¥S 1 Yy |0L] — 8201 09101 | SEN 8¢ 9¢€ 0911 0€ZT |000T
- A8 96 |—|0S6|—|— | S6 |0C|66| — 098 |—|—|2C|— 8 0§ 8¢|79| — 976 q 0%T6 | OEW 8¢ €€ 0s0T STITT 006
— (A" 948 |— 0S8 |—|— | 06 |8T (96| — | 0LL |—|—|0C|— 8 8V 8€|9G| — | ¥¢8 0°€18 | OENW 14 €€ 056 ST0T | 008
- (A8 CLL | — | 9%L|—|—]| 08 | 8T |S8| — 09 |—|—1|0C|—= 8 8¢ S€| 08| — 12L 0TTL | LI e 0€ 0¥8 568 00£
08 Zt 8G9 899 ¢¥9 |—|—| 08 |81 |2Z8|SL| SLS |—|—|81[9¢] 8 ¥E | ¥E|0€ |2 | 0S9 | 229 [S9T9| 0019 | LZW 02 0€ SZL 08L 009

¥€12 LE-SE
Mm e el 1¢ €L ove LE|9E| SE VE|vE €1 S0 | LE|9€| S€ ve 0 S0 | T2 MH Mm 0 20 MM 2TE TZ €T ‘2T ‘T1°S0 %0 20 ‘10
GeIT A8 cL| 11 IT (11|21 (A2 AV 11110 10 el
11 11
adAy a8uefq
s wo | oo || ow | o [ ||| o d N EREEERERE INED TN b a |
(1'9°5 99s) pel uon.aod SSaUNOIY) T 3unjog Eowo:on uwuﬁwuo TonotEb
oo o hm...Eou SI9)}oWEIp 9N ySua m.b:m.u Lmzo”.v Jojwrey) |ssouxdry) ofuey|  sielawelp alog LMMM.MM% oroweiqlmouterg apIsinQ

(4) 8T0Z:1-260T N3




SS

soguepj 9T Nd Jo suoisuawiq — g 3.In31
Y319y puk SSaUdIY) Jo UoeUIUWLIaldp oYM pua adid padde| ‘g ad4A], ¥ 4LON
'T'9°G JO T HLON 031 .19ja1**wy suolsuswip 1o ¢ HLON
"8 9[qe[ 99s ‘Ip uolsuswip 104  Z HLON
‘aduej ay3 Jo k] yoeq 9y} pue d[ue Yelp qny oyl JO UOIIISIAIUL 9} J& PAINSEaW d.IB £ pue 2y ‘TN suoisuawllq T ALON

1z 9dAy (w eTadAL (1 ZradAL (1 TradAy (f S0 9dAy (1 ¥€ pue 0 adAL (y
| | et} 51
mlu —I P\l\ N\l\ ¢|w NI
| L 97
L ) 3] _ 9 = =1
— H IMI .A = wa
< ™
=
— - o HE 2|2
— i oo o N “
A . “» S “IequInu
[emide 91 10J €T 9[qe], Ul  JaqunyN
Iy = Y 3unjog, uwn[od ay3 03 19j9Y
QNMV |W- 'S9[0Y 3[{0q JO JaquInu 309.1.10D
MV J\KMV S 93 A[LIeSS929U J0U Ing Judwague.lie
LepuezgadAL (8 ogpuezoadAL(j  sgpuezooadAy (o €€ pue 7o adAL (p z€ pue 7o odAL (2 102d4y) (q O SIENSN(|! WEIBEIP SIY,
H H 'H 7 9 Y ®
7 4 4 = J I~ ao
- =0
) = N Ao
[
N ° 79
N s |= N X
~ = - — 4 H— S e L A
AL - — Tt At — it N B S sle =
Q.
i N s |2 s m N F =
N S B
(%) (%2 N I o Iml
P Y
© b Fl
)

(4) 8T0Z:1-260T N4



9S

08 1 0Ty | 00% | 06E |—|89| Z8 | 91 | Z8 |LS| O€E — |0F| 8T |9¢ 8 0€ | 0¢ o€ S€ 00¥ S9¢€ | S'6SE€ | 9'SSE | VTN 91 9¢ 0LY 0zs 0s€
T'L 1 0se | 0S€| ¥¥E |—|89| 8L | 91 | 8L |9F%| S8C — |07} #T | ¥ 8 8¢ | 8¢ 8¢ [43 87¢ €€€ | S'LZE | 6'€TE |VII [As 9¢ (11874 09% 00¢€
€9 (A8 96C | 862 | ¢6C |— (89| 0L | 9T | 0L |9F%| S€TC — |0T| 21 |¢¢ 8 9C | 9¢ 9¢ 62 62 182 | S9LZ | 0'€LZ |¥ZW A 9¢ SG€ S0¥ 0S¢
€9 (118 9%C | 9%C | SE€C |0€|29| C9 | 91 | ¢9 |¥¥| 061 919 11 | 0¢ 9 v | ¥e 44 9C 0¥¢ 92z | STCz | 1’61 |0ZN A (44 S6¢ 0¥€ 00¢
Sy 1) 06T | S6T | ¥81 |SZ|SS| SS | ¢1 | SS |¥¥| OF1 S|S 0T |0¢ 9 2T | T [A4 j44 881 YLT | S'OLT | €89T |0CZI 8 (44 0¥¢ 98¢ 0SsT
0% 8 0LT | 89T | 9ST |SZ|SS| SS | ¢1 | SS |¥¥| SIT v | ¥ ]| 0T |8T 9 et | ¢ (44 [44 291 SYT | STPT | L6ET |9TN 8 8T 01¢ 0S¢ SZ1
9'€ 8 T | OPT | TET |SZ|2S| ¢S | Z1 | ¢S |OF 06 v |¥{ OFT [8T 9 0z | 0¢ 0z [44 YET 0ZT | 09TT | €%IT |9TW 8 8T 08T 0ze 00T
w
W (A 9 0¢T | 8TT | SOT |SZ[0S| 0S | OT | 0S |¥€ 0L €| € 0T |91 9 02| 02 0¢ 02 80T 76 506 688 |9TIN 8 8T 091 00¢ 08
=
m 6C 9 v0T | ¥OT ¢6 |0C|Sv| Ss¥ | OT | S¥ |C€ Ss €| € 8 91 9 8T | 81 8T 0z 96 18 S'LL 19L |91 q8 8T S¥1 S81 S9
>
6C 9 ¥8 | 78 vL |0C|SY| SY 8 S¥ 8¢ - €| € 8 91 S 81 |81 8T 0¢ LL S9 ST9 €09 |9TI 4 8T S¢1 991 0S
9C 9 0L | 0L ¥9 |ST|S¥| S L Sy | C€ — €| € 8 2% S 8T | 81 8T 81 L9 €9 S'‘6¥ €8y |9TIN 4 8T (1181 0ST (14
9C 9 09 | 09 9§ (1| 2V | ¥ 9 v |0€ — €| € 8 s S 8T | 81 8T 8T 6S LY S'e¥ ¥y | 9T 4 8T 00T (1148 [43
9C 4 0S | ¢S 9% |(0T| 0% | OF 9 0¥ |8¢ — € S| L s 4 8T | 81 8T 91 6% 8¢ SvE L'€E | TZTIN 4 4" S8 STT S¢
€T 4 oy | S¥ (14 8 0V | OF 9 0¥ |9¢ - € (sl 9 vi 4 8T | 8T 8T 91 (44 1€ S'LT 697 |ZIN 4 4" SL SOt 0¢
0 4 Ze | S€ [43 L |8E| 8E 9 8¢ |¢C¢ - sz| ¢ S 4" € 9T | 91 91 v1 S€ 14 0zz €Tz |ZIN 4 4" S9 S6 ST
87 4 8¢ | 0¢ 8¢ L |S€| SE 9 S€ |¢¢ - sz| ¢ S A € 9T | 91 91 v1 1€ | ¥4 08T LT CTIN 4 it 09 06 (118
LE Y€ 1T LE-S¢E
0 T €1 | po¥e o Vel ¥E| €1 p¥e %0 S ¢E | pve D
p¥e | ¥4 LE|9€ | SE S0 LE |9€| SE S0 | T¢ A 20 0 Z0 A TZ'€TZTTT1°S0 %0 °20 'T0
S€ 1 A4t 11 IT | 11 |21 gl 20 ell
‘ It 10 T0
11 11 11
adAy a3uery
Na
S < EN 7 N _ N |°H H ¢H | H 75 xewn A q 72 _ ) 7 o) L) tq 7 eq q 4 9ZIS | IequinN T A a
a[oyioq| oI
.o I9)owerp
ﬁmﬂmM:m M_m& Hped SJI9}9WEIp }I9 Sua uonod SSOWPI JI9jwie sSSP SJI9)awWerp a.10 .MUMMMMH sunled 5 0450 apIsInQ
1 1PWI0) 1 1P 399N YIsus] onue) Ie[0) JUEYD oSueyy 2 Ip a.10g 1 p J919wel(] [Iajawerq
rem apIsinQ
suoisuawip Sunep

S9I}oWI[[IW Ul SUOISUIWI(]

sague[j 9T Nd Jo suoisuawiq — €T dqeL

(4) 8T0Z:1-260T N3




LS

"009 N@ 03 dn pajuuif st as() p
reseydund ay3 4q paywads aq oL
“Joseyo.und pue JIaInjoejnuew d3UL]) UsaMIa( JUIW.I3E
Aq parddns aq Aew asayy ‘sa[oy $ Yyum paginbau aae safueyj [993s 219YM "Sa[0y ¥ yum parddns aq Aew Nd pue N SIy3 ul saduepj a3 ‘(saduepy Loffe 1oddo)) £-z60T N pue (saduefj uodr 3se)) z-z60T NI 03 Suip.1odny q
*A[uo douepng 10§ papNIUL .1 SIVUEIS[0} 119U} PUB TY pue ¢N ‘Y SUOISUSWIP dN[EA [BUIWOU 3y} pue 1939uwelp adid apisino ay3 03 spuodsaiod A@rewrxoldde 1a3owelp qny apisino ay3 [z od4 saduefy 104
- 91 [00T¢] — |20 |—|—| — | OF |BEC|—| 0S6T | — |—| — | — = - (44" - - - 02€0C |9S 8¥ 29 0€z ¢ S¥EC 0002
- 91 [968T| — | 0L8T |—|— | — | S€ |8IC|— | 9VLY | — | —| — | — — - 0TT - - - 0628 T | S 44 9§ 0c0¢ 0€TZ 0081
w
7]
W - 9T 9691 — |899T |—|— | — | S€ |¥0C |—| 9¥ST | — |—| — | — — . 201 - - - 09291 |ZS 0¥ 9§ 0281 0€6T 0091
= 5
m - 9T 28V 1| — | SOV T |—|— | — | 0E |LLY |—| 9%ET | — | —=| — | — - S 78 - - - 07Zv 1 |SYIN 9¢ 8¥ 06S 1 S891 |00V 1T
>
- 9T (2821 — | 2921 |—|— | — | 0€ |O9T |—| O9TT | — |—| — | — — — 8L p— - - 06T T |SYIN (43 8¥ 06€1 S8¥ 1 |00C1
- 9T |[9L0T|2L0T|8S0T |[—|— | 0CT | 2C | LET |0OT| 096 | — |—| S€ | — 8 89 6S | 06 - 0€0T 09T0 T |6EN 8¢ (474 0411 SGCT |000T
- 44 ¢96 (896 | SS6 |—|— |O0IT| OC |8IT (¥6| 098 | — |— | 0€ | — 8 79 8% | ¢8 —S 9¢6 0%T6 |9EN 8¢ 6€ 0501 SCIT | 006
- 44 98 | ¥98 | G698 |—|— | SOT | 0C | 80T (06| 0LL |— |—| 82 | — 8 29 o T | YL — vZ8 0'€T8 |9EN e 6€ 056 S¢0T | 008
- ¢l | 09L|09L| SSL |—|— (00T | 8T | ¥OT |[€8| 0L9 |— |—| 9C | — 8 8§ o | €9 - 1L 0TTL |€EEN e 9¢ 08 016 004
88 ¢l | 069 (899 | 049 |—|— | S6 | 81 | 88 |€8| SLS |— |—| VT |cC¢€ 8 ¥S | ¥S | OV | SS | 099 279 | S919 | 0019 |€EN 0¢ 9¢ 0LL 0¥8 009
08 ¢l |94S5|6SS| 8YS |—|— | 06 | 9T | ¥8 |€L| SLV | — |—| ¢2C |C¢€ 8 Yo | vV | 9€ | 9v | 9SS 61S | SIS | 0805 |0EN 0¢ €€ 059 STL 00S
08 ¢l |91S|20S| 06 |—|— | 48 | 9T | €8 |89| S¢¥ |— |—| ¢2¢C |O¢€ 8 0¥ | 0¥ | ¥E€ v | 00§ L9% | 079% | 0°LSY |LZIW 0¢ 0€ S8S 0%9 0S¥
08 ¢l | 8S¥ 9G¥ | S¥¥ |—|2L| S8 | 9T | S8 |[€9| 08E | — |0T| 0C | 8¢ 8 ¢E | ¢€ | ¢ | 8E | PS¥ 9T% | 0T1¥ | ¥'90¥% |LZIW 91 0€ S¢S 089 00
LS Y€ 1T LE-S€
0} p 1 €1 |po¥e po Ve VE| €1 p el %0 €T | ¥0 z¢€ p¥E
p¥e 1C LE|9E| SE S0 LE [9€| SE S0 | Tz | 21 0 0 Z0 1 TZ ‘€T TT ‘TT 'S0 ‘%0 20 ‘TO
S€ 1 A4t 11 IT | 11 |21 gl 20 ell
. T 10 10
11 11 11
adAy a3uery
Nd
S ™M N | N _ N |SH YH H | H |'H| D Aa q 7) | 7 (] 7 1)) tq 7 ed 7 g 14 9zZIS | IquinN 1 A a
210y 30q | 9[IB
. I9lowerp
ﬁmﬂmM:m M_m& HpEd SIajoWeIp }29 Sud uon.od SsowpI Igjwe S SI9)oWeIp 9.10 .MUMMMMH suniod - Heajo apisinQ
oIy} 19U107) at 1P 99N Isua] anus) 18[00 jurey) oSuey 3 p d 3 p I9jawel(] | 1jowel(q
em 9pIsnQ
suolsuawiIp Sunep

(4) 8T0Z:1-260T N4




Xew D¢

Ly

ZHZ

sadue[} SZ Nd Jo suoisuauwiq — 6 3.Ing1g

8S

'1°9°GJO T HLON 03 I9ja1 ¥ty suolsuswip 10 € HLON

'8 9[qe 99S ‘Ip UOISUAWIP 104 Z ALON

-adueyj ay3 Jo 93¥j yokq 93 pue d[ue YeIp qny Y3 JO UOIISIAIUL 9} J& PAINSEaW d.I. £ pue 2y ‘TN suoisuawllq T ALON
11 9dA]L (S

Tz odAy (I €1 adAyg (1
5 ] [
L _ 3]
. .
Tl
At —t
22 S
T

Wy m
€ pue 0 3dAL (@ g¢ pue zo adAL (p
INH\Y 4\.\

4 E)

tH

tge
Vo
1
[
|
‘N
‘pe
4%
‘pe

Y
‘e

ZradAy (y
T

9

‘No
'ge
[l
|
I
I

Yy
zgpuezgadiy, (o
9

‘H

H

Ml

‘No

4%

by
109dAL (q

]

‘9o

7

2]

9

Jaquinu

[emyoe 3y} 10J $ T d[qeL Ul  JaqunN
dunjog, uwn[od ayy 03 19JoY
"S9[0Y 3]0q JO JaquINu 393.1.102 3}
AJ1IBSS923U 10U INQ JusWSUe.LIE
a3 serensn([ weadelp sy,

(e

ae

Ao

1%

(4) 8T0Z:1-260T N3



6S

8's C1| 2LV | TLY | TSY |011] 0T |OTT| 8L 08€ ¥Z | vE 8 oy [0V | OF | 8F 97 91% |0TT¥ | ¥'90% | EEN 91 9¢ 0SS 029 | 00%
08 1| 81 | 81F | 86€ |00T| 0C |00T| 24 (A% AR A 8 8€ | 8¢ | 8¢ | ¢F 80% S9€ |S'6SE| 9'SSE | OEN 91 €€ 06% G698 | 0S€
08 1| ¥9€ | ¥9€ | ZS€ | 26 | 8T |.Z6 | L9 8¢ 0 | 8¢ 8 ¥e | ¥€ | ¥€ | 8¢ 96€ €EE | SLTE| 6'€TE | LTI 91 0€ 0EY g8% | 00€
1L Z1| ¥0€ | 0TE | 86C | 88 | 8T | 88 | 09 SE€T 8T | 9¢ 8 Z€ | CE | ¢€ | S€ Z0¢ 187 [S9LZ| 0°€LZ | LTIN 1 0€ 0L€ S¢y | 0S¢
€9 0T | 2SC | 9SC | ¥¥Z | 08 |91 | 08 | ZS 067 8T | 9¢ 9 0€ | 0€ | 0€ | C¢€ 0S¢ 92z |S1ZZ| 1'61C | YT 1 9¢ 01€ 09¢ | 00C
S%| OT| Z6T | 00T | 26T |SL|CT|SL|CS 07T 8T | ¥C 9 8¢ | 8¢ | 8C | 0€ 761 VLT |SOLT| €89T | ¥ZIN 8 9¢ 0S¢ 00€ | 09T
0% 8| 79T | 0LT | 291 |89 | ZT |89 | 8% S1T 91 | 2¢ 9 9C | 9C | 92 | 8¢ 991 SPT |STYT| L6ET | YT 8 9¢ 0¢e 042 | SZ1
m 9'¢ 8| CVT | S¥PT | VET | S9 | 2T | S9 | v 06 T | 0T 9 ¥Z | ¥¢ | ¥T | 9¢C 8€1 0ZT [09TT| €¥TT | 0OZIN 8 (44 06T GET | 00T
=
2 z'e 8| 02T | 8TT | SOT | 8S |ZT |8S|0F 0L 1 | 8T 9 YZ | ¥C | ¥T | ¥C 2% ¥6 | 506 | 688 | 9T 8 81 09T 002 08
@
W 6C 9| ¥0T | ¥OT | 06 |ZS|OT |ZS|8¢ SS T1/| 91 9 (A AR N YA A 96 18 | S'LL | T9L | 9T 8 81 SYT q8T S9
6'C 9| ¥8 | 8 SL | 8% | 8 | 8% |¥E - 0T | 91 q 0¢ | 0C | 0C | 0OC LL S9 | ST9 | €09 | 9T ¥ 81 sl 991 0s
9'C 9| 0L 0L Y9 |SY| L |SY|cCE - 8 | VT S 8T | 81 | 8T | 81 L9 €S | S'6¥ | €8% | 9T ¥ 81 01T 0ST 0¥
9'C 9] 09 09 99 |[Z¥ | 9 |Z¥ |O¢E - 8 | VT q 8T | 81 | 8T | 81 65 Ly | S€¥ | ¥'T¥ | 9T ¥ 81 00T ovT 4%
9'C | 0§ ¢S 9% (0¥ | 9 | 0¥ |8C - L | VT ¥ 8L | 81 | 8T | 91 6% 8¢ | S¥E | L'te | TINW ¥ 1 S8 ST1 S¢
€T Y| 0¥ | S¥ oy | 0¥ | 9 | 0¥ |9¢C - 9 | VT ¥ 8T | 8L | 8T | 91 (A4 1€ | L2 | 69T | TTIN ¥ 1 SL SoT 0¢
0z | ¢¢€ S€ ¢€ | 8E| 9 |8E|cC - s |a € 9T | 9T | 9T | ¥1 S€ SZ | 02z | €T | TIN ¥ 1 S9 S6 ST
8T Y| 8¢ 0€ 8¢ |SE€| 9 |S€|cC - s |a € 91| 91T | 9T | ¥1 1€ 12 | 08T | ZLT | 2T ¥ 1 09 06 0T
¥e1e €1 | 10 A% ‘
YEH ¥E S€HYE
MM ve | €1 1Z m WM se PP m S0 S€ WM Ww S0 [ TC | 2T | 20 70 <0 (A" 1271 TZ€T 2T T1 S0 Y0 20 ‘TO
2171 IT |11 1T | 10 0 |°
adAy a8uelg
S 2 EN N 7 N | *H _ ¢H _ H _ 'H xeuy q D _ &Y 7 &) _ 1) &g _ 2:4 q 14 9ZIS [JequinN T A a Nd
°roq oPI JI9)owerp
(ros 22s) pe. g uonaod SsaudIY) 3 . = AID ) 9I0 oEﬂ:@
ssauyoIY} 1ou107 SI9}9WEIP }I9N a8ua onuey 1209 Jajureyn ssouydIy) aduel sIjowelp alog REAENI) I9j2urel(] | 1930wWel(
[rem 9pIsInQ
suoisuawip Sunep

S9I}oWI[[IW Ul SUOISUIWI(]

(4) 8T0Z:1-260T N4

sague[j 7 Nd Jo suoisuawiiq — T dqeL




09

10J popn[oul d.e SadUeIa[0) 118y} pue Ty pue ¢N ‘Y suolsusawip anfea [eurwiou ayy pue Ia3awelp adid apisino ayy 03

‘[ Xouuy 99s ‘paxyy suoisuawip Junew A[uQ p

'00S N@ 01 dn payiwi stas

-1aseyoand ayy Aq payads aq o, q

*A[uo souepingd

spuodsa.i0d Aprewxoidde 1sjawerp qny apisino ayy 1z adA) sadueyj 1oy

e

0002

0081

p 0091

00v 1T

00ct

- 9T |980T| — |0L0T| — | ¥C |09T| — - — | — — €9 a - - q [09T0T| ZSW 8¢ 99 0TZT | 0ZET (0001

- ¢l| 286 | — | 896 | — | ¥C |8VI| — - — | — = LS | — - 0%T6 | SYIN 8¢ 8¥ 060T | S8TT | 006

- ¢l| 288 | — | ¥98 |SET| CC |8ET| — - s€ | — 8 y ! €S | S6 - ¥Z8 q 0‘€T8 | SYI 44 8¥ 066 S80T | 008

- ¢l| 084 | — | 094 |S2T|0C |621| — - o€ | — 8 0s S8 — 12L 0TTL | 6ENW 44 (A4 S8 096 004

0‘TT| ZT| ¥89 | ¥89 | 099 |SZT| 0Z |SZT|00T SLS 0€ | OF 8 99| 85 | 8% | 89 049 279 |S919| 0019 | 9EN 0¢ 6€ 0LL Sv8 009
0°'0T| <ZT| 08S | 08S | 8SS |SZT| 0C [SZT| 06 SLY 8¢ | 8¢ 8 1S | 87 | 87 | 89 899 6TS |S'ETS| 0805 | EEN 0c 9¢€ 099 0€L 00§

8's ¢l | 02s | 02S | 00S [OTT| OC [OTT|¥8 YA’ 9¢ | 9¢€ 8 0S [ 9% | 9% | ¥S 0TS L9% | 079% | 0°LSY | EEN 0c 9¢€ 009 049 0S¥y

MM 143 vmmqﬁﬁm 1¢ MW Wm S€ UHMm UHMm MW S0 S€ MM WN S0 | T2 MW WN 0 <0 MM MMNUQ,HM TZ'€TZTIT 'S0 ‘%0 ‘20 ‘T0
(ARt IT | T0 10
adAy a8ueyy
S 2 EN _ N 7 N | *H _ ¢H _ H _ 'H xeuy q "D _ ) 7 @) _ D £q _ g _ q Vv 9ZIS |IaqunN 1 A a Nd
o1oy N Jojowel
MMM:M_MMM Hped SI9OWEIP YoON y8uag uon.od SSOWPIH Jojurey?n) ssauwdIYy} 98uel] SI9}9WEIp 2.10g MMMMMW 288 .AMMMW% o950 mn_mus%
:m>>. 191100 ’ anua) Ie[[0) ’ : mEmuso 'q|rereweld
suorsuawp Surrey

(4) 8T0Z:1-260T N3




19
saduep} 0% Nd Jo suoisuawiiq — QT 91n314

'1°9°GJO T ALON 03 I9ja1 ¥ty suolsuswip 10 € HLON
'8 9[qe], 99s ‘Tp uolsuswip 104  Z HLON
'98ue[) 9Yy3JO 908 3de( oY) pue d[3uek Jelp qny 9y} JO UOTIISI9IUL 9] Je PaINSeawl 1e £ pue Zy ‘TN suoisuswiq T LON

Tz adAL (I €T adAL (1 21 adAL (u T1ad4y, (3
9 | K1 3 K1
| N\V
i Nw Nb & Lﬂ|
N Hr z 8 =
¢ \W’
F s|s
—Ay =z(x T7T
—— i zw T sle [4] “ Jaquinu [enjoe
s s = o) I0j ST 9[qe], Ul JIaquinyN
Sl . gunjog, uwn[od ay1 01 I3JaY
Y "S9[0Y 1[0 JO JaquInu
\Kmv —F: 1991102 Elogl AJLressadau
Iy 4 vl j0u nq Juswadue.LIe
G02dAL (3  ¥epueppadAL (@ sgpuezoadAL (p zgpuezpoadiL (o 109dAL (q sy sejensny weaderp sy,
¢ mm
2 H "H o) o)
tH
H 7 E] 4 4 = as
N § = = Ao
Y " N Ln¢r
SN fele b el L &
X : L2 HE
B N s
N i i S
SN NN
G il o
n W
Y

(4) 8T0Z:1-260T N4



29

88| <I ey | vev | 80% | SC1 0¢ S¢r | 2L 0€E 8¢ 9¢ 8 9% 9% 8G | 8T% | S9¢ | S'6SE | 9'GSE | €EN 91 9¢ 01§ 08§ 0s€
08| <1 8LE | 08E | ¢9¢€ | STIT 81 SIT| L9 S8¢ Y4 Ve 8 (474 44 7S | 89€ | €€€ | §'LTE | 6'€ZE | OEN 91 €€ 0S¥ SIS 00e
L] 21 ¢1e | C1€ | 90€ | SOT 8T S0T | 09 S€C (44 0€¢ 8 8¢ 8¢ v | 2T€ | 18T | S'9LZ | 0'€LZ | OEW 4" €€ S8¢ 0S¥ 0S¢
€9 01 ¥SZ | 092 | ¥¥C 88 91 88 ZS 06T 02 8¢ 9 9¢ Ve 9¢ | 0SZ | 92Z | S'TZZ | T'61Z | LZN [As o€ 0ze SLE 00¢
Sv| 0T Z61 | 002 | 261 SL 1 SL ZS (1}728 8T 144 9 8¢ 8¢ 0 | ¥6T | ¥LT | S'0LT | €891 | ¥ZI 8 9¢ 0S¢ 00e 0ST
(1374 8 Z91 | 04T | 291 89 1 89 87 STT 91 (44 9 9C 9¢ 8Z | 99T | S¥T | ST¥T | L'6ET | ¥ZIN 8 9¢ 022 0LZ Sct
9'€ 8 ZvT | SYT | PET <9 (A8 S9 i4%4 06 4" 0¢ 9 i i44 9z | 86T | 02T | 09TT | €¥%IT | OZI 8 (44 06T S€C 00T
w
@
W z'e 8 02T | 81T | SOT 89 (A8 89 (04 0L 4" 81 9 {44 i44 ve | Y11 76 506 6'88 9T 8 81 0971 00z 08
5
m 6'C 9 ¥0T | ¥0T 06 ZSs (118 Zs 8¢ SS TT 91 9 44 (44 (A 96 18 S'LL 19L 9T 8 81 STT S8T <9
>
6'C 9 8 78 SL 87 8 81 4 — 0T 91 S 02 0¢ 0¢ LL S9 ST9 €09 9TIN 4 8T YA S91 0S
9'C 9 0L 0L 79 St L 4 [43 — 8 4% S 81 8T 8T L9 €S S'‘6¥ €'8¥ 9TIN 4 8T 0Tt 0sT (14
9'C 9 09 09 99 (474 9 144 0€¢ — 8 T S 8T 8T 8T 6S LY S'e¥ ¥y 9TIN 4 8T 00T (1128 [43
9'C 4 0s ZS 9% (04 9 (14 8¢ — L 71 4 81 81 91 6% 8¢ Sve L'EE CTIN 4 it S8 STT Y4
€T 4 (14 St (14 (04 9 (14 9¢ — 9 i 4 81 81 91 (A4 T€ S'LT 692 CTIN 4 i SL SOT 0¢
0T 4 (43 S€ (43 8¢ 9 8¢ (44 — S 14" € 91 91 it S€ Y4 02z €TC CTIN 4 it S9 S6 ST
87 4 8¢ 0€ 8¢ S€ 9 S€ [44 — S A € 91 91 4" 1€ | ¥4 08T LT ZIN 4 s 09 06 (18
re €T | %0 Z¢€ ot
e e 14 4
SEIT | o¥E e | ¥4 e ve S€ 2 2 et S0 2 y S0 | T2 | 21 | 20 0 20 14" ’ TZ€T‘CT ‘IT ‘S0 ‘%0 ‘20 ‘10
rAs rAs 1T 11 11 1 S€ z€ 20 elt
315 BRILO) T0
11 11
adAy a8uery
Nd
S < EN N _ N H _ ¢H H 7 'H xeun q i) %) _ <) D £q 7 q q 4 9ZIS |equinN T A a
s[oyyoq| oI
o Jejowrerp
Hmﬁmw:m ww& Hped SI919WeIp o9 Sua uorod SSOWPI JIajyure ssauydIy) a3ue SI9}9WeIp 210 .MUMMMMH dunied 5 }0do apIsinQ
IR 1oUI0) 3 Ip 399N Isua] onusy Ie[0) Juey) o1y E 3} Ip a.10g 1 p I191owel( |[1a3owelq
HI9N apisinQ
suorsuawip Sunep

S9I}oWI[[IW Ul SUOISUIWI(]

saguepj 0¥ Nd Jo suoisuawiiq — ST dqeL

(4) 8T0Z:1-260T N3




€9

‘[ xouuy 99s ‘paxy suoisuawp Sunew A[uQ

“1aseyoand ayy £q payads aq o,

"009 N 03 dn payiwy[ stasf) 4

q
*A[u0 9ouBpING 10§ papPN[OUL 318 SPIULIS[0} I19Y} PUE TY PUB EN ‘V SUOISUSWIP SN[ [EUILIOU 8y} pue J3jdwelp adid apisino ay3 03 spuodsa.riod [erewixoidde tejawelp qny apisino ay} 1z od4) seguey 1o
0091
00% T
00¢T
q 000T
006
008
00L
09T| 271 989 | 989 | 999 — 0¢ 0ST | 00T SLS — S 8 L L 949 | 229 | S919 | 0019 | S¥YW 02 87 S6L 068 009
429 At 9LS | 9LS | 29S — 0¢ o¥T | 06 SLY — 0S 8 LS LS p ZLS | 61S | S'€IS | 0°80S | 6EN 02 144 049 SSL 00S
SZI| 21 Z2ZS | ¢Zs | 00S — 0¢ SET | ¥8 YA 4 — 9% 8 LS LS 0TS | £9% | 0'29% | 0°LSY | 9€EN 0¢ 6€ 019 589 0S¥
0TI| 21 86% | 8LY | 797 | SE€T 02 SET | 8L 08¢ (43 A% 8 0S 0S S9 | 2LV | 9T% | O'TI¥ | ¥90% | 9€N 91 6€ S8S 099 00%
re €T | ¥0 43 o
. €1 g1 | ¥e ¥e |H¥E| €1 i3 Y0 ve
SEIT | o¥E | ¥4 S€ 2 2 S0 2 S0 | TZ | 2T | 20 0 20 4" N TZ'€ETCT'TT°S0 %0 20 'TO
rAs rAs 1T 11 11 1 S€ z€ 20 elt
IT | 10 T0
11 11
adAy a8uery
Nd
S e EN 7 N N H _ ¢H H 7 'H xeun A q 7 £ _ ) 7 ) £q 7 g 7 q 4 9ZIS |IaquinN T N a
a[oyioq| oI
o Jajowrerp
Hmﬁmw:m ww& Hped SI919WeIp o9 Sua uonod SSOWPI RENI] ssauwydIy) a3ue SI9)9WERIp 210 .MUMMMMH dunied 1 H0do apIsinQ
I3 1PWI0n 4 Ip 399N Isua] onue) 1e[[0) Juey) o1y E 4 Ip a.10g 3 p 193owel( [1a3owelq
HI9N apisinQ
suorsuawip Sunep

(4) 8T0Z:1-260T N4




‘Ng

1z 9dAL (8

‘N

Ve

9

%

+ +

sague[j £9 NdJo suoisuawiq — [T 3.1nJ1g

9

'1°9°GJO T ALON 03 1921 ¥ty suolsuswip 10  Z HLON

-aduej ay3 Jo 9dej yoeq 9yl pue d[3ue PYelp-qny Y3 JO UOIIISIAIUL 9} J& PAINSEaW d.IB £ pue 2y ‘TN suoisuawllq T ALON
11 9dAL (p

grodAL (J ZradAy (@
_\u\ —I
1 Nw L Nb
ASS e |
ST T (=TT

G0odAL

)

ZH !

XBW g ¢

AHZ

y

¢H

‘N

4%

v E

109dAL (q

g

A1

‘ge

9

“Iaquinu [enjoe
a3 10j 9T d[qe], ul Jaqun)y Sunjog, uwnjod ay} 03 Iajoy
*S9[0 3[0( JO I9qUINU 303.1102 Y} A[LIBSSIIU

jou Ingq JusweSuelle oy} sajensn  weiderp
(e
ao

A

(4) 8T0Z:1-260T N3

SIYL



S9

(A" Yey | — | 02% | 0C |OST| — 0TE 95 | 95| 95 | 2L | S'6S€E 9'sSE | 9EN 91 6¢€ SZs 009 0s€
A" 8LE | — | CLE | 8T |O¥PT| — 0LC ¢S es | zs | S9| sLzg 6'€ZE | CEN 91 9¢€ 09% 0€s 00€
A" 0ce€ | — |9T€| 8T |SCT| — 0ce 9% | 9% | 9% | SS. | S9LC 0°€LZ | €ENW (A" 9¢€ 00¥ 0LY 0S¢
0T ¥9¢ | — 19592 | 9T |OTT| — 08T v | ev | v | 8% | S1ZT 1612 | €SN (A" 9¢€ Sye STy 002
0T ¥0Z | S1C¢ | 20C | 2T | S6 | 09 0€T 9¢.[9€ | 9€ | 9¢ | S0LT €891 | OEW 8 €€ 08¢ Sye 0ST
8 LLT | S8T | 89T | ¢T | 88 | 99 SOt Ve ¥E | ¥E | ¥E | STV L'6ET | LZNW 8 o€ 0¥ S6¢ Sel
A 8 9%1 | 2ZST |8€ET | ¢1 | 8L | ¢S 08 0€ | 0€ | 0€ | €. 0911 EYIT | Y2 8 9¢ 00c 0S¢ 00T
W 8 ¢C1 |SCT | 21T | 21 | CL | V¥ 09 8C | 8C | 8¢ | 0€ 506 6'88 0ZIN 8 (44 041 ¥4 08
m 9 SOT |ZIT| 86 | CT | 89 | OF SY 9¢ | 92 | 92 | 92 S'LL 19L 0ZIN 8 (44 091 s0¢ S9
> 9 06 | 06 | ¢8 | OT | 29 | 9¢€ Y 9C | 92 | 92 | 9 ST9 €09 0ZIN 4 (44 el 081 0§
9 ¢8 | 08 | 0L | OT | 29 | ¥€ - 9¢ | 8C | 92| 9¢ S'6¥ €8y 0ZIN 4 (44 sl 041 0¥
9 890 (89 |29 | 8 |09 |cE - ¥¢ | 9C | ¥C | ¥C S'eY ¥y 0ZIN 4 (44 0TT ST (43
4 19 | 09 | ¢S5 | 8 | 85 | C€ - Y | ¥Z | ¥¢ | ¥C R 43 L'€E 9T 4 8T 00T 0v1 14
4 0§ [ ¢5 | ¢y | 8 | 87 | 0€ - ¢c | ¢ | ¢t |t §'LT 692 9T 4 8T 06 0€T 0¢
4 Sy | €v | Y€ | 9 | S¥ | 8C - 0C |02 | 0C | 0C 0Z¢ €1e TN 4 4" SL S0T ST
4 oy | 0¥ | 2€ | 9 | S¥ | 82 - 0C | 0C | 0C | 0C 08T LT TN 4 4" 0L 00T ()8
MM €1 €1 y 4 el
11 71 1¢ 71 IT | 1T | 11 71 S0 S0 | Te [ CT |10 10 11 TZ€TTTTT'S0 ‘TO0
11 I
d£y sSuely
S 2 EN | N | 'N | tH | °H | 'H | *D LR B R OB V) g 4 A || QME N 1 A a Nd
(1'9'goas) | 'P¥! SI9}oWEIP YoON y8ua] uon.od ssawydIY} 98ue[] 19197 R LMMMHMV@ 3unjog uwmwo M%ﬂpwuo 199wElp
SSoUwIN oD S olod opIsInQ JI9jowel(q | 1o3auwrer(q oPIIno
rem suorsuswp Sunep

S9I}oWI[[IW Ul SUOISUIWI(]

(4) 8T0Z:1-260T N4

sague[j £9 Nd Jo suoisuawiq — 9T d[qeL




99

‘[ xouuy 99s ‘paxyy suorsuawp Junew A[uQ q

*A[uo souepIng 10j papnoul a.1e S9JUE.IS[03 193 Pue
TY pue gN ‘V suolsuawlip an[eA [eulwiou sy} pue Jajawelp adrd apisino ay3 03 spuodsa.Liod A[erewrxordde Jajawelp qny apisino ayl 17 ad4) saguefj 1o

ooct
000T
006
008
002
009
00s
(A" 06¥ | — | S4¥ | 0C |09T | — 09¢ 09|09 |09 |08| OTT¥ ¥'90% mmzi 91 _ (A4 7 989 7 049 00¥
MM €1 €1 el (4 el
11 1¢ IT | 1T | 11 S0 S0 | Tz |1 |10 TZ‘€TZT TS0 ‘T0
A" (A" (A" 1 10 TT
11
d£y aSuelg
I Nd
S 2 N | °N | 'N | ®H | °H | 'H xeuy LR B R I RV q 74 9ZIS aquny 1 A a
1pelr uon.tod sejewerp | OO M IR ) ooure
(19goas)| "P SI9}oWEIP YoON y8ua] H ssawydIY} a8ue[] i P IojoweIp 3unjog j[0q jo | 310qjo ) P
ssowypryy | 1°U10D anua) alog apising sonaurerq [ apisinQ
rem

suorsuawiIp Sumep

(4) 8T0Z:1-260T N3



L9

saguep 00T Nd Jo suoisuawiq — Z 9JnS1j

'1°9°GJO T ALON 03 I9ja1 ¥ty suolsuswip 10  Z HLON

-aduej ay3 Jo 9dej yoeq 9yl pue d[3ue PYelp-qny Y3 JO UOIIISIAIUL 9} J& PAINSEaW d.IB £ pue 2y ‘TN suoisuawllq T ALON
11 odAL (p

1z 2dAL (3 grodAL () ZradAy (@

‘H ‘H

9

G0 adAL (o

)

ZHY

XBW O ¢

(1HZ

(4) 8T0Z:1-260T N4

9

°y

&H

-ﬂ-

‘No

Ve

o

109dAL (q

)

‘9o

H%I’

9

Jaquinu [emoe ayy

10j £ T 9[qe[ Ul Jaquny Sunjog, uwnjod ay3 0} 1ajoy
'S9[0Y 3[0(q JO IaqUINU }03.1.102 Y} A[LIESSIIAU

J0U Inq JusWASUE.LIE 9} Sa3eNISN[[I Weldelp SIy],

(e
ao

A




89

‘[ xouuy 99s ‘paxyy suoisuswip Junew A[uQ q
*A[uo a5uepIng 10j papnoul a.1e SIOUE.IS[0)
Loy} pue Ty pue N ‘Y SUOISUSWIP an[eA [EUIWIOU 3y} pue Jajawerp adid apisino ay) 03 spuodsa.riod A@rewrxoidde Jejowelp qny apisino ay3y Tz ad4} sadueyj 104 o
00S
q 00¥
1 09% - 09%v | 0C | 68T | — 00€ YL | VLo| YL | S6 S'6S€ 9'sS€ SYIN 91 8Y 09S SS9 0S€
1 L0V — 00¥ | 8T [O04ZT | — 09¢ 89 | 89|89 | ¥8 S'Lz€ 6'€zE 6EN 91 44 00S 89 00€
1 0¥€ — o¥€ | 8T [LST | — 01¢ 09 109 | 09 | 2L §9LT 0°€LZ | 9EN (4t 6¢& 0€Y S0S 0S¢
0T 8LC - 8L | 9T |0€T | — 08T ¢S5 ¢S5 | ¢S |09 i A4 16TC | €EN 1 9¢ 09€ 0V 00¢
0T 91¢ | S§¢¢ | 0Tz | Z1 | STIT | 09 0€T Y | ¥¥ | ¥¥ | 8 S0LT €891 0EN 4t €€ 06¢ §G€ 0ST
W 8 S81 | 88T | 08T | ZT | SOT | 99 SOT 0¥ | 0% | O | CF STV L'6ET 0EN 8 €€ 0s¢ S1€ St
W 8 0ST | 8GT | 0ST | Z1T | 06 | ¢S 08 9¢€ | 0% | 9€ | 9€ 09TT EYIT LI 8 o€ 01¢ §9¢ 00T
m 8 8¢T | OET | 0CT | CT | 8L | ¥¥ 09 ¢€ | 9¢€ | C€ | ¥¢E S‘06 6'88 44 8 9¢ 08T 0€cC 08
> 9 8IT | 8IT | 80T | ZT | 94 | OF SY 0€ | ¥€ | 0€ | O¢€ S'LL T9L 44 8 9¢ 0T 0ce 9
9 96 S6 06 0T | 89 | 9€ - 8¢ | 0€ | 8Z | 8¢C ST9 €09 VI 4 9¢ SY1 S61 0S
9 Z8 08 0L 0T | 29 | ¥€ - 9¢ | 82 | 9C | 9¢ S‘6v €8y 0ZIN ¥ (44 Sl 01 (0)4
9 89 89 29 8 | 09 | C€ - ¥Z | 9C | ¥T | ¥¢C Sty A7 0ZN 4 (44 0TT SST (43
4 19 09 Zs 8 | 85 | C&€ — Y | ¥ | ¥C | ¥C Sve L'€E 9T ¥ 81 00T 0¥T1 14
4 0S 4] fA%4 8 | 87 | 0€ - ¢C | ¢C | ¢t | Tt WA 692 9T 4 81 06 0€T 0¢
4 Sy 144 42 9 | Sv | 8¢C - 0C¢ | 0¢ | 0T | 02 0Z2 €12 1IN 4 4’ SL SOT ST
4 0¥ 0¥ (43 9 S¥ | 8¢ — 0¢ |<0C | 0Z | 02 08T LT 1IN ¥ 14" 0L 00T 0T
1A £ e | €V | mr |t |t | €| so |so|tz|er 0| & e 126121 TS0 10
m 1 (A" 11 10 11
adAy a3uelg
S W | N | N | W |H|H]|H] ™ [w]0]0o]|v] @ y | oms |wqunn] 7 I a |
(1'9'g 00s) | 1PEX SI9}oWEIP Yo9N y8ua] uon.od ssauwdIY} 98ue[] 191G Jjo quumwﬂm_t Sunjog uwmwo uﬂvohwoo [oy9uIElp
ssawpyyy | PMOD ULy alog apIsinQ Isjawel( |JIe1owelq °pPISIO
=M suolsuawip Sunep

S9I}oWI[[IW Ul SUOISUIWI(]

safuep 00T Nd JO suoisuswiq — LT d[qeL

(4) 8T0Z:1-260T N3



69

saguey} 09T Nd JO suoisuawiiq — £ 9anS1|

-a3ueyj a3 Jo a0¥j 3Pk a3 pued[3ue Yelp qny 9y} JO UOIIDIS.I9IUI Y3 3 PAINSEIW dIk £ PUE I SUOISUsaWI] 1LON
“Iaquinu [enjoe ay3 10Jj
81 9[qe ul  Jaquny Sunjog, uwnjod ay} ol 19joyY
"S910Y 3[0( JO JaquUINU 3231100 Y3 A[LIESS9I9U
10U Inq JUsWddUe.LIE 93 Sajeisn[[l weIdelp SIy],
TZadALp TTodAL (@ S0 adAL (q (e

°H

Nb <.u - .

Xew §¢

‘No
Vo
‘No
2]
|
|
|
I

(4) 8T0Z:1-260T N4



0L

*A[uo soueping 10y papnpuj
9.1e S90UEIS[0] J18Y] PUE TY PUE EN ‘Y SUOISUSWIP SN[A [RUTWIOU 31} pue Ie1awelp adid ap1sino oy 01 spuodsa.iod A[s1eurrxordde Ja1swelp qny apisino ayy 17 adA1 seSuepy 1od
z'ce OT | T | ¥I¥ | 00¥ |8T| SL1 14 8L 8L 78 6'€CE 6EN 91 A% 00§ G8S§ 00¢
00z 8 | ¢Z1| 9vE€ | 0¥€ BT | SST S6T 89 89 (47 0°€LT 6EN A A% 0ey STS 0S¢
09T 8 | 0T | 882 | 8LZ |91 | OF1 891 09 09 29 T'612 EEN 1 9¢ 09¢€ o€y 00¢
A 9 |01 | ¥2z | O01C |¥1| 8CT 611 0S 0S 0§ €891 0EN A €€ 06¢ G6¢E 0SsT
00T 9 | 8| ¥81 | 081 (¥1|SIT 86 44 44 474 L'6ET 0EN 8 €€ 0§¢ S1€ sl
08 S| 8| 0ST | OST |ZT| OOT VL 0¥ (0% (0} EVIT LI 8 o€ 0TeC S9¢ 00T
€9 S| 8| 82T | 0CT |ZT| 98 SS 9¢€ 9€ 9¢ 6'88 TZN 8 9¢ 081 0€c 08
0°S S| 9| 8IT | 80T |ZT| ¢8 A% 4% 4% 43 19L TZN 8 9¢ 0L1 0ce 59
0% v |9 96 06 |[0T| SL — o€ 0€ o€ €09 TZN 4 9¢ SY1 S61 0s
9'¢ v |9 Z8 0L |0T| ¥9 — 8¢ 8¢ 8¢ €8y 0Z 4 (44 SZt 0L1 (0%
6C VP 19 ¢S |8 89 - 44 44 44 L'€E 9TIN 4 8T 00T 0¥T Sc
0C VP Sy veE | 9| S¥ - 0¢ 0¢ 0¢ €1 1IN 4 71 SL S0T ST
0C V| P (0174 € |9 SP - 0¢ 0¢ 0¢ LT 1IN 4 4! 0L 00T o1
el
1 ¢ | 11| 12 1T |11} 11 S0 11 S0 1ZI1'S0
1¢ 1T
a2d£y aduery
S < EN 7 N |¢H _ ¢H xewn ) 7 () 7 D 4 9zZIS | JIaquinN T A a Nd
3oau jo
(1°9°5 99s) npel sIajowerp uontod a[oy 3joq jo 90110 3[0q jO I9jowelp
y18ua] SsauwydIY} a8ue[y Jajowelq 3unjog
SSOUIYL IauI0) pREN anua) REIEL 1 (4 Ia39wer(q apIsinQ
’ 9pIsInQ
rem
suorsuawip Sunepn

S9I}oWI[[IW Ul SUOISUIWI(]

safuep 09T Nd JO suoisuswiq — g1 d[qeL

(4) 8T0Z:1-260T N3




1L

sadue[} 0SZ Nd JO suoisuawiq — I 9anS1

-a8ueyy Y3 Jo 90ej oeq Y} pue d[Sue JYeIp Ny Y3 JO UOIIISISIUI Y} Je PAINSEIW JIB £\ PUE T SUOISUSWI(] 1LON
“Iaquinu [enjoe ay3 10Jj

61 9[qeL ul Jaqumn) Sunjog, uwnjod ay3 0l 19JayY

"S910Y 3[0( JO JaquUINU 3231100 Y3 A[LIESS9I9U

J0U Inq JusWAFUE.LIE 9} SRIISN[[I Weterp SIy],

TZ2dALp TrodAL (@ 50 9dAL (q (e
‘Y
| ao
mw Nb qb
=8 *H A
. i ;
=
N I._._u W
PE— ° N
NG s |ls x
= > XIx T77
“n A

(4) 8T0Z:1-260T N4



<L

'0Z€ Nd s98uepj asn 11 ad£y saguepy 104
12 9dA) sadueyj 10 q
‘A[uo aouepIng 10j papnpout
9.1 S9JURIS[0] 1191} PUB TY PUE EN ‘Y SUOISUSWIP SN[eA [eUIOU 8] pue Jalawelp adid apisino ay) 03 spuodsa.iod Ajrewrxoadde 1e1awerp qny apisino ay) 1z adA) saSuepy 1og
— 0T - 08% — — | — — 0¢t | — — — 8YIN 91 4 06S 069 q00¢
0'zg 0T 1 ¥6€ g8¢ 0€ | ST¢ TLT | 00T | 00T | %0OT 5867 SYIN 91 8% 06% q8s 0S¢
0'sz 8 0T V1€ so¢€ SC | 061 0ST Z8 Z8 S8 SY¥e 6EN 1 44 00% S8Y 002
S'LT 8 01 9¥C ove 8T | 091 60T 89 | 89 89 8'LLT EEN 1 9¢ 0ze 06€ 0ST
09T 9 8 L0¢C 002 9T | 0¥1 98 09 09 09 ¥'TST 0EN 1 €€ SLC 0v€ 1A,
A4 9 8 891 91 ¥T | 02T 29 4] ¥S ¥S (VXA 0EN 8 €€ €T 00€ 00T
0Tt 9 8 (47" 9¢€1 <1 | 2ot 9¥ 9% | 9% 9% 9'T0T LTI 8 0€ 002 §G¢C 08
08 S 9 1A, 44" <1 | S6 9¢ | Ty (A4 19L 44 8 9¢ 08T 0€C 59
€9 S 9 0T S6 0T | S8 ~ 8¢ | 8¢ 8¢ €09 44 8 9¢ 0ST 00¢ 0S
0s 4 9 06 78 0T | 08 — ¥e | ¥€ 43 €8y 44 4 9¢ SeT S81 0¥
9'¢ 4 4 €9 09 8 9 — 87 | 8¢ 8¢ L'€E 0ZIN 4 (44 S0t 0ST S¢
9C 4 ¥ ¢S 8Y 9 09 — 9¢ | 9¢ 9¢ €1e 9T ¥ 81 06 0€T ST
— 4 - 9% — — | — — 44 — — — 9T ¥ 81 g8 1A 2:q0T
11 12 11 1C 11 1T | 11 S0 1C 11 S0 mHHHN TZ T1°S0
ad£y aduelq
s ny N W || w0 [o]] W v ozis | soqumy | 7 A a Nd
(195 90s) Ipe. 19u107) SI919WEIP Y9N yiSua uon:od ssawdIy3 auel] gwuuw“%c 3unjog :M_Mwo Mﬂ_vﬂwuo 19IUELp
SSBPIR a[usy apIsinQ Jejawel(] | Iaowelq oPISINo
rEm suolsuswip Sunep

S9I}oWI[[IW Ul SUOISUIWI(]

saguep 0SZ Nd Jo suolsuauiiq — 6T d[qeL

(4) 8T0Z:1-260T N3



€L

TZodALp

*98ue) a3 Jo 90€] yoeq Y3 puk d[Sue JJeIp qny Y] JO U0IIISS.I9UI S} Je pa.Inseaul a.le £\ pue Iy suolsusawiq

9

ENo

tNo
4

|
A

F F

(4) 8T0Z:1-260T N4

saSuep 0Z< Nd Jo suoisuawiq — ST 9anSrj

4LON
*1aqunu [enjoe a3 10j

61 d[qeL Ul Joqunp Sunjog, uwnjod ay) 03 13jaYy
*S9[01] 3]0q JO IoqUUINU }03.110D 3} A[LIESS3IU

J0U Inq JusWASUE.LIE 9} Sa3e.NSN[[I Weldelp Siy],

TrodiL (0 50 ad4L (q (e

l
H as
Nb .NH

= A

‘XeW § ¢

‘No
Vo




VL

*A[uo aoueping .10j papnpui
918 S9JUBIS[0] J19Y) PUB T PUE EN ‘Y SUOISUSWIP SN[eA [eUIOU 8] pue Jsjauwielp adid apisino ay) 03 spuodsa.iod Ajarewrxoadde 1e1awerp qny apisino ay) 17 adAy saSuepy 1og
0‘0% 0T ¢l | ¢&% | 8¢F |0F%|00€| O61 |ScCT|Scl| SCT 6'€Te 8YIN 91 ¢S 0vs 09 0S¢
0‘0¢ 0T 0T | 0S€ | S¥E |0€|S€Z| OYT |E€OT|EOT| €0T SYre 6EN 91 44 (Vl44 §¢s 002
0'se 0T 0T | 99¢ | S92 |SC|S61| ¥6 ¥8 | ¥8 | ¥8 L6l 9EN (A" 6€ 0S¢ 144 0ST
002 8 8 S€C | 0€Z |0C|SLT| 8L SL | SL | SL €891 EEN (A 9€ 01¢ 08¢ Sct
09T 8 8 06T | 981 |9T|S¥I| 8S S9 | S99 | 99 0'€ET €EN 8 9€ S9¢ See 00t
St 9 8 09T | 9ST |¥T|0€T| E£¥ SS | SS9 | SS 9101 LT 8 0€ 0ce SLT 08
01T 9 9 LET | 8ET |CT|0CT| — IS 1S | 1§ 688 LTI 8 0€ 002 SS¢ S9
08 S 9 O0TT | 90T |OT|00T| — v | v | CY S‘€9 g4 8 9¢ 091 0T¢ 0S
€9 S 9 96 ¢6 |0T| 88 - 8¢ | 8¢ | 8¢ €'8¥ €4\ 4 9¢ Syl Se6l 0%
0s 4 ¥ (4 89 |8]|8L — ¥e | v€ | ¥E€ L'EE 0ZIN ¥ (44 STt 091 14
A 4 ¥ (4 8% | 9109 - 9C¢ | 92 | 9¢ Sl 4 9T ¥ 81 06 0€T ST
9'C 4 ¥ 9% v | 9]8S - Ye | ¥e | v LT 91N 4 81 S8 Sct 0T
elC
11 1C 11 1¢ 1T (TT| 1T S0 12| 1T | SO - TZTTS0
adAy a8uely
S R N _ N |tH _ tH | ™MD | 29 7 2 7 D 14 9ZIS | JsqunN 1 A a Nd
(1'9°G 995) pEd 190109 SIa)1aWeIp pSua uontod ssouspi o8uel MHMMW i J[oy E) R (k] Lo1auwerp)
SsouydIY} 399N a.11ua) apIsing 3[0q jo Iauwel(q | 3[0q jo Iajawel(q | apIsinQ

=M suolsuawip Sunep

S9I}oWI[[IW Ul SUOISUIWI(]

safuep 0Z€ Nd JO suoisuswiq — 0Z d[qeL

(4) 8T0Z:1-260T N3




SL

saSuep 00% Nd Jo suoisuaun — 9T 9.anSrj

"a8uerj a3 JO 92€J 3Dk Y3 PuUE d[3ue Jelp qny -9yl JO UO0IIDIS.I9IUI Y3 I PAINSEaW a1k £ PUE ‘T SuoIsuawi(q 1LON
Jaquinu [enjode ayy 10J
61 9[qeL Ul  Jaqunp Sunjog, uwnjod ayj 0} 19y
'S9[0Y }[0( JO JaquInu 3031102 93 A[L1BSSII9U
J0U Ing Juswadue.LIe 9} Sarensn[l weldelp S1y],
TZdALPp 1T dAL (@ 50 2dAL (q (e

°H
mb Nb

ae

")

‘XeW § ¢

tNo
Vo

‘No

Vo

(4) 8T0Z:1-260T N4



9L

‘A[uo aouepIng 10j papnpout
9. S3DURIS[0] I3} PUB TY PUB EN ‘Y SUOISUSWIp SN[BA [EUIWOU 8y} pue Is3awelp adid apIsino ay3 03 spuodsa.riod Aerewrxordde dsjswerp qny apisino ay3 Tz ad4 saguepy o
0'0¥ 0T 0t 88¢ 88¢ |01{08C| 07T 0€T | O€T 0€T 0'€LT SYIN 91 87 o6t 98§ 00¢
0's€ 0T 0t c0¢€ ¢0€  |S€|S¢¢ VL SOT | SOT S0l 1’612 6EN 1 (A4 06€ SLY 0ST
0°0€ 0T 8 6S¢ 8G¢C |0€[00¢ 89 6 6 6 L'€6T 9EN 4! 6€ 0¥e S1v YA
z'ze 8 8 91¢ 91¢ |ST|SLT 9% 08 08 08 L'6ET 9EN 8 6€ S6¢ 0LE 00T
S'LT 8 8 VL1 vL1 |02|0ST -3 89 89 89 EVIT 0EN 8 €€ 0¥ S0€ 08
091 9 9 891 8G1 |8T|S€ET — 9 9 9 9'T0T 0EN 8 €€ q¢e 06¢ 99
Sz1 9 9 0¢1 0¢1 (ST|021 — (A 8 (A 19L LZIN 8 0€ 08T S€TC 0s
00T 9 9 S0T 90T |ZT|0TT — 8Y 87 87 €09 LZN 14 0€ 991 0¢¢ (1)4
T'L S 4 18 Z¢8 |0T| 06 - 8¢ | 8¢ 8¢ ¥y VI ¥ 9¢ 0€T 08T 14
0's 4 4 LS 99 8189 - 0€ |<0€ 0€ 692 0ZI ¥ (44 00T Sl ST
9'¢ 4 4 8% 8¥ 8199 - 87 | 8¢ 8¢ LT 91N ¥ 81 S8 1A 0T
eld
11 1C 11 1C 1T [TT]| 1T S0 ¢ | 11 S0 1ZT1°S0
1T
a2d£y aduery
S 2 N _ N m:_ tH | ewn | € 7 (40 _ ) 14 ozI§ | Jaquny 1 bl a Nd
uonaod H9Ujo 9[0Yy 1[0q Jo | d[0a123[0q jo [IdUWEIP
(1'9° 995) Ipet Jaulo) | siajowelp yoaN | yiSua SsauyoIy} a3ueyy Jojouwelp dunjog
anua) opIsING Jejauwel(q Jejowelq | apIsinQ
SsauwI [[EM R
suolsuawiIp Sunep

S9I}oWI[[IW Ul SUOISUIWI(]

safuep 00+ Nd JO suoisuswiq — T2 d[qeL

(4) 8T0Z:1-260T N3



Table 22 — Tolerances

EN 1092-1:2018 (E)

Dimension Flange Type Size Tolerance
mm
<DN 125 30
11,21, 34 > DN 125 < DN 1200 ta
+6,0
Outside diameter of neck 4 >DN 1200 0
<DN 150 £0,75%%,
min. = 0,3 mm
35,36,37
> DN 150 £1%39,
max. + 3,0 mm
< DN 100 g
> DN 100'< DN 400 oo
Bore diameter Bq, By, B3 01,02,04,12,32
> DN 400 < DN 600 tas
> DN 600 o
neck one
machined face
neck machined or
(both faces) un-
machined
11, 34b < DN 100 0 *eo
> DN 100 < DN 400 s s
Wall thickness S€ >DN 400 +§'0 +3'5
+15%
35 S$<8 -10%
+15%
S>8 59,
-12,5%
< DN 600 T1e 2
36,37
-0,5mm
> DN 600 Lisop
S<6 0
Bevelled wall thickness Sp 35, 36,37
S>6 +%,O

77



EN 1092-1:2018 (E)

N1>2000

Dimension Flange Type Size Tolerance
mm
<DN 250 +4,0
> DN 250 < DN 500 +5,0
> DN 500 < DN 800 +6,0
21
>DN 800 < DN 1200 +7,0
>DN 1200 < DN 1600 +8,0
Outside diameter D > DN 1600 < DN 2000 +10,0
<DN 150 +2,0
>DN 150 < DN 500 +3,0
All other types >DN 500 <DN 1200 5,0
>DN 1200 < DN 1800 +7,0
> DN 1800 + 10,0
Length through hub 11, 12, 13, 34, 35, <DN 80 +1,5
Hq,Hp, H3, Hy, H 36,37
157213 H4 15 > DN 80.<DN'250 £2,0
>DN 250 +3,0
Neck diameter 11 b1 < 120 0
N1 (machined bearing - -1,0
surface)
N1> 120 <400 By
N1 > 400 < 1000 e
N1> 1000 < 2000 25
N1 > 2000 He0
11 N1<120 0
(un-machined - -10
bearing surface)
0
N1>120<400 20
N1 > 400 < 1000 Ho
N1> 1000 < 2000 o0
+8,0
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EN 1092-1:2018 (E)

Dimension Flange Type Size Tolerance
mm
Neck diameter 21, 34 < DN 50 0
N1, Ny, N3 (un-machined - -2,0
bearing surface)
0
> DN 50 < DN 150 a0
> DN 150 < DN 300 o
> DN 300 < DN 600 80
0
> DN 600 < DN 4000 100
21,34 +1,0
(machined bearing <DN'50 0
surface)
> DN 50 < DN'150 +(1),5
S DN 150 < DN 300 +§'0
> DN'300 < DN-600 +(2)'5
> DN'600 < DN 4000 *3’0
Neck diameter 12,13 <IN S0 +1,0
V2, N3 0
> DN 50 < DN 150 +f)'°
> DN 150 < DN 300 *‘5'0
> DN 300 < DN 600 +80
> DN 600 < DN 1200 *102'0
> DN 1200 < DN 1800 +150
> DN 1800 * 200’0
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EN 1092-1:2018 (E)

Dimension Flange Type Size Tolerance
mm
Collar thickness F 35 < 18 mm thickness +1,0
(machined on both
facings) > 18 mm < 50 mm thickness +1,5
35 . +2,0
(machined on front <18 mm thickness -13
face, only or un-
machined) > 18 mm < 50 mm thickness J_rlig
36
gmachmed on front < 18 mm thickness +10%
ace, only or un-
machined)
37 (un-machined) < 5 mm thickness +0,20
37 (un-machined) > 5 mm thickness +0,30
32,34 . +1,0
(machined on both <18 mm thickness -13
faces)
> 18 mm thickness +1,5
32,34 : +2,0
(machined on front < "R hickigys =13
side only)
> 18 mm <30 mm thickness t3105
> 30 mm thickness fig
Flange thickness Cq, Cp, C3,All typ.es <18 mm thickiiess i%g
Cy (machined on both ,
faces)
> 18 mm < 50 mm thickness +1,5
> 50 mm thickness +2,0
All types . +2,0
(machined on front < 18 mm thickness -13
side only)
Type 02 and 04 >18 mm < 50 mm thickness J_r‘ig
(un-machined) ’
> 50 mm thickness i;g
Facing diameter d All Types +2,0
1 <DN 250 10
+3,0
> DN 250 ~10
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Dimension Flange Type Size Tolerance
mm
Facing height f1 All Types (Facing 0
type B, D, F and G) =DN 32 2mm -1,0
>DN32toDN250 | 3mm B
>DN 250 to DN 500 | 4 mm 2
0
>DN 500 5 mm _40
. : All types (Facin +05
Facing height yp g ’
g height f ype C, E and G) All DN 0
Facing height f3 All types (Facing AILDN +0,5
type D and F) 0
All types (Facing +0,2
type H) All DN 0
; ; All types (Facin +05
Facing height yp g ’
g height f ype H) AIIDN 0
Facin
g w + 8,5
0
X -0,5
All types All DN
Y + 8,5
0
Y/ -0,5
Diameter of bolt circle K All types Bolt size +10
M10 to M24 -
Bolt size +15
M27 to M45 -
Bolt size > M45 +2,0
Diameter of bolt holes L All types Bolt size +1,0
M10 to M24 0
Bolt size +25
M27 to M45 0
Bolt size > M45 * 3’0
Centre-to-centre of adjacent |All types Bolt size +10
bolt holes M10 to M24 -
Bolt size £15
M27 to M45
Bolt size > M45 +2,0
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All types (un-
machined bearing
surface)

Dimension Flange Type Size Tolerance

mm

Eccentricity of machined All types <DN 65 1,0

- - d
facing diameters >~ DN 65 2.0
Parallelism between bolting |All types (machined o
. : 1
bearing surface and flange  |bearing surface)
jointing faces All DN ”

o o

a o

Bore tolerance not applicable.

Preparation of ends, see Annex A.

Between bolt circle and facing also as between bore diameter and facing.

Tolerance in % from the outside diameter or respectively from the wall thickness.

Table 23 — Corner radii R; and hub radius R; after back facing

. Rimin. 2 R max. @ R, min.
Flange size
mm mm mm
Up to and including DN 50 3 5 1,6
Over DN 50 and up to including DN 350 3 6 2,4
Over DN 350 5 8 3,2

a  Dimensions Rq are valid for types 33 and 35 to 37.

Dimensions Rq for other types 11, 12, 13, 21 and 34 see Table 10 to Table 21.
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Figure 17 — Minimum hub radius after back facing
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Annex A
(normative)

Wall thickness and end preparation for flanges type 11, 34, 35, 36, 37 and
pipe nominal thicknesses for the use with type 01 flanges

A.1 Weld-end preparation for flanges types 11 and 34

Unless otherwise specified, for flanges in accordance with this European Standard the welding end
connections given in Figures A.1 to A.3 shall be used. Additional types of welding ends are specified in
EN ISO 9692-2 and examples of designs in EN 1708-1 and may be used by agreement between the
component or pressure equipment manufacturer and the flange manufacturer.

— Wall thickness S < 3 mm: Flanges/collars may be delivered with square cut ends.

— Wall thickness 3 < S < 22: Bevelled ends with an angle of 30° tg;’ and root face of (1,6 £'0,8) mm.

— If flange wall thickness (S) > pipe wall thickness (T), the inner diameter shall be chamfered with an
angle of 15° fSZ to match (see Figure A.3).

Dimensions in millimetres

L
o *3°
—» 30 0°
'p/ '\ +5°
30° 0°
]
wl g P
2 ~
<
~ ©
N \/\/\//
o =
5 :
o, ©
Key Key
S flange wall thickness S flange wall thickness
Figure A.1 — Welding end connection for wall Figure A.2 — Welding end connection for wall
thickness $ < 22,2 mm thickness $ =2 22,2 mm
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L I
. 5t
»30 0°
, 0
2
%
%) % +5°
15° 0°
<
AS3 o \k—/J\/\_//

1,6 =0,

Key
S flange wall thickness
Sp reduced flange wall thickness

Figure A.3 — Permissible bevel design for unequal wall thickness

For flanges required to connect to non-austenitic steel pipe of nominal wall thickness less than 4,8 mm,
the welding ends should be finished to a slight chamfer or-be square, at the option' of the flange
manufacturer, if nothing else has been agreed between flange manufacturer and purchaser or pressure
equipment manufacturer.

For flanges required to connect to austenitic.stainless steel pipe of nominal wall thickness 3,2 mm or
less, the welding ends should be square cut ends.

The mating wall thickness of the flange (Sp) shall match to the pipe wall thickness (T).
Table A.1 — Wall thickness for type 11

PN 2,5 PN 6 PN 10 PN 16 PN 25 PN 40 PN 63 PN 100

PA
S Sp S Sp S Sp S Sp S Sp S Sp S Sp S Sp

17,2 | 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0

21,3 | 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0

269 | 23 2,3 203 2,3 2,3 2,3 2,3 2,3 2,3 2,3 2,3 2,3 2,6 2,6 2,6 2,6

33,7 | 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6

42,4 | 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,9 2,9 2,9 2,9

48,3 | 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,6 2,9 2,9 2,9 2,9

60,3 | 29 2,9 2,9 2,9 2,9 2,9 2,9 2,9 2,9 2,9 2,9 2,9 2,9 2,9 3,2 3,2

76,1 | 29 2,9 2,9 2,9 2,9 2,9 2,9 2,9 2,9 2,9 2,9 2,9 3,2 3,2 3,6 3,6

88,9 | 3,2 3,2 3,2 3,2 3,2 3,2 3,2 3,2 3,2 3,2 3,2 3,2 3,6 3,6 4,0 4,0

114,3 | 3,6 3,6 3,6 3,6 3,6 3,6 3,6 3,6 3,6 3,6 3,6 3,6 4,0 4,0 5,0 5,0

139,7 | 4,0 4,0 4,0 4,0 4,0 4,0 4,0 4,0 4,0 4,0 4,0 4,0 4,5 4,5 6,3 6,3

168,3 | 4,5 4,5 4,5 4,5 4,5 4,5 4,5 4,5 4,5 4,5 4,5 4,5 5,6 5,6 7,1 7,1

219,1 | 6,3 6,3 6,3 6,3 6,3 6,3 6,3 6,3 6,3 6,3 6,3 6,3 7,1 7,1 10,0 | 10,0

273 6,3 6,3 6,3 6,3 6,3 6,3 6,3 6,3 7,1 7,1 7,1 7,1 8,8 8,8 12,5 | 12,5

3239 | 7,1 7,1 7,1 7,1 7,1 7,1 7,1 7,1 8,0 8,0 8,0 8,0 11,0 | 11,0 | 14,2 | 14,2
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PN 2,5 PN 6 PN 10 PN 16 PN 25 PN 40 PN 63 PN 100
oA N Sp N Sp S Sp S Sp S Sp S Sp S Sp S Sp
3556 | 7,1 7,1 7,1 7,1 7,1 7,1 8,0 8,0 8,0 8,0 8,8 8,8 12,5 | 12,5 | 16,0 | 16,0
4064 | 7,1 7,1 7,1 7,1 7,1 7,1 8,0 8,0 8,8 8,8 11,0 | 11,0 | 14,2 | 14,2
457 | 71 7,1 7,1 7,1 7,1 7,1 8,8 8,0 8,8 8,8 12,5 | 12,5
508 |71 7,1 7,1 7,1 7,1 7,1 8,8 8,0 10,0 | 10,0 | 14,2 | 14,2
610 | 7,1 7,1 7,1 7,1 8 7,1 11,0 | 8,8 12,5 | 11,0 | 16,0 | 16,0
711 | 71 7,1 8 7,1 8,8 8,0 11,0 | 8,8 14,2 | 12,5
813 | 71 7,1 8 7,1 8,8 8,0 12,5 | 10,0 | 16 14,2
914 | 7,1 7,1 8 7,1 12,5 | 10,0 | 12,5 | 10,0 | 17,5 | 16,0
1016 | 7,1 7,1 8 7,1 12,5 | 10 12,5 | 10 20 17,5
1219 | 8 7,1 8,8 8 12,5 | 11 14,2 | 12,5
1422 | 8 7,1 8,8 8 14,2 | 12,5 | 16 14,2
1626 | 88 8 10 9 16 14,2 | 17,5 | 16
1829 | 10 10 11 10 17,5 | 16 20 17,5
2032 | 11 10 12,5 | 11 17,5 | 16 22 20
2235 | 11 10 14 12,5 | 20 18
2438 | 11 10 15 14,2 | 22,2 | 20
2620 | 11 10 16 14,2 | 25 22,2
2820 | 11 10 17 16 25 22,2
3020 | 11 10 20 16 32 24
3220 | 11 10 20 16
3420 | 11 10 22 17,5
3620 | 11 10 22 17,5
3820 | 11 10
4020 | 11 10

Sp valves should match the values given in EN 10220 and accordingly EN ISO 1127.

A.2 Weld-end preparation for type 35

Dimensions: see Table A.2.

85




EN 1092-1:2018 (E)

+5°
,_730° 0°
L/_)D_
" %
)
<
© +5° < st
15° 0° © o
+5
+ - 15° 0°
_H______
Figure A.4 — Chamfer A for type 35 Figure A.5 — Chamfer B for type 35
Table A.2 — Wall thickness for type 35
PN 2,5 PN 6 PN 10 PN 16 PN 25 PN 40
PA Chamfer
S Sp S Sp S Sp S Sp S Sp S Sp

17,2 3 2 3 2 3 2 3 2 3 2 3 2
21,3 3 2 3 2 3 2 3 2 3 2 3 2
26,9 3 2 3 2 3 2 3 2 3 2 3 2
33,7 3 2 3 2 3 2 3 2 3 2 3 2
42,4 3 2 3 2 3 2 3 2 3 2 3 2
48,3 3 2 3 2 3 2 3 2 3 2 3 2 A
60,3 3 2 3 2 3 2 3 2 4 2,6 4 2,6
76,1 4 2 4 2 4 2 4 2 5 2,6 5 2,6
88,9 4 2 4 2 4 2 4 2 6 2,6 6 2,6
114,3 4 2 4 2 4 2 4 2 6 3,2 6 3,2
139,7 5 2 5 2 5 2 5 2 6 3,2 6 3,2
168,3 6 2 6 2 6 2 6 2 8 3,2 8 4
219,1 6 2,6 6 2,6 6 2,6 6 2,6 8 3,2 10 5
273 8 3,2 8 3,2 8 3,2 8 3,2 10 5 12 6,3
323,9 8 3,2 8 3,2 8 3,2 10 4 10 6,3 12 8
355,6 8 3,2 8 3,2 8 3,2 10 4 12 6,3 14 8
406,4 8 3,2 8 3,2 8 3,2 12 5 14 8 16 | 10
457 8 3,6 8 3,6 8 3,6 12 5 15 8 B
508 8 4 8 4 8 4 12 6,3 16 10
610 8 5 8 5 10 5 12 8 18 10
711 8 5 8 5 10 6,3 14 8 20 14,2
813 10 6,3 10 6,3 12 6,3 16 10 20 14,2
914 10 6,3 10 6,3 12 8 18 10
1016 12 8 12 8 12 8 18 10
1219 14 10 14 10 16 10
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A.3 Weld end preparation for types 36 and 37

Dimensions: see Table A.3.

DA

Figure A.6 — Chamfer A for types 36 and 37

Table A.3 — Wall thickness for types 36 and 37

Tolerance of angle: f

EN 1092-1:2018 (E)

PA

_H__.

50
0°

Figure A.7 — Chamfer B for types 36 and 37

PN 2,5to PN 10 PN 16
OA Type 36 Type 37 Type 36 Type 37 Chamfer
S Sp S Sp S Sp S Sp
17,2 2 2 2 2 2 2 2 2
21,3 2 2 2 2 2 2 2 2
26,9 2,6 2,6 2 2 2,6 2,6 2 2
33,7 2,6 2,6 2 2 2,6 2,6 2 2
42,4 3,2 3,2 2 2 3,2 3,2 2 2 A
48,3 3,2 3,2 2 2 3,2 3,2 2 2
60,3 3,2 3,2 2 2 3,2 3,2 2 2
76,1 3,2 3,2 2 2 3,2 3,2 2 2
88,9 3,2 3,2 2 2 3,2 3,2 2 2
114,3 S 3,2 3,2 3,2 3,2 3,2 3,2 3,2
139,7 4 3,2 3,2 3,2 4 3,2 3,5 3,2
168,3 5 3,2 3,5 3,2 5 3,2 4,5 3,2
219,1 5 B2 4,5 3,2 6 3,2 5,6 3,2
273 8 3,2 10 3,2
323,9 8 3,2 10 4b B
355,6 8 3,2 10 4b
406,4 8 3,2 10 4b
457 8a 3,24
5082 8a 3,23
4 These values are valid only for PN 2,5 and PN 6.
b Like chamfer B for Type 35.
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For stainless steels, the nominal thickness should be specified by the purchaser.

88

Table A.4 — Pipe nominal thicknesses (T) to be used with Type 01 Plate Flanges (not for
stainless steels)

(1 mm corrosion allowance included)

gA | PN25T | PN6T | PN10T | PN16T | PN25T | PN40T | PN63 T PN;OO
17,2 3,2 3,2
21,3 2 2 2 2 2 2 3,2 3,2
26,9 2,3 23 2,3 2,3 23 2,3 3,6 3,6
33,7 2,6 2,6 2,6 2,6 2,6 2,6 3,6 3,6
42,4 2,6 2,6 2,6 2,6 2,6 2,6 3,6 3,6
483 2,6 2,6 2,6 2,6 2,6 2,6 4 4
60,3 2,9 2,9 2,9 2,9 2,9 2,9 4 4
76,1 2,9 2,9 2,9 2,9 2,9 2,9 4 4.5
88,9 3,2 3,2 3,2 3,2 3,2 3,2 45 5
1143 3,2 3,2 3,2 3,2 3,6 3,6 45 5,6
139,7 3,2 3,2 3,2 3,2 4 4 5 6,3
168,3 3,2 3,2 3,2 3,2 4 4 5,6 71
219,1 3,6 3,6 3,6 3,6 45 6,3 7,1 10
273 4 4 45 45 6,3 71 8,8 12,5
323,9 4 4 45 5 7,1 8 11 14,2
355,6 4 4 45 5 7,1 8,8 12,5 16
406,4 4 4 45 6,3 8,8 11 14,2 —
457 45 45 45 6,3 8,8 — — —
508 5,6 5,6 5,6 71 10 — — —
610 6,3 6,3 6,3 8,8 11 — — —
711 6,3 6,3 71 8,8 12,5 — — —
813 71 71 7.1 10 14,2 — — —
914 o 71 8,8 10 — — — —
1016 71 7,1 8,8 10 — — — —
1219 71 8 11 — — — — —
1422 — 8 — — — — — —
1626 — 9 — — — — — —
1829 — 10 — — — — — —
2032 — 11 — — — — — —
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Annex B
(informative)

Material groups

The material groups contain materials of similar chemical/mechanical properties and corrosion
resistance in order to facilitate an equivalent application of materials in a group depending on pressure,
temperature and fluid.

The material groups 1E0 to 6E1 were part of several national standards of CEN Member nations and
can be described as follows:

— 1EO

— 1E1
— 3EO0
— 3E1
— 4E0
— 5EO0
— 6E0
— 6E1

unalloyed structural steels without guaranteed elevated temperature properties,
application range -10 °C to +100 °C;

unalloyed structural steels with elevated temperature properties;

unalloyed steels with guaranteed elevated temperature properties;

unalloyed steels with specified properties up to 400 °C, upper yield strength > 265 N/mm?;
low alloyed steels with 0,3 % molybdenum;

low alloyed steels with 1 % chromium and 0,5 % molybdenum;

low alloyed steels with 2 % chromium and 1 % molybdenum;

alloy steel with 5 % chromium and 0,5 % molybdenum.

The following groups of materials contain steels with low temperature toughness:

— 7EO0

— 7E1

— 7E2
— 7E3

low-temperature-tough fine-grain steel with minimum yield strength of 275 N/mm? at
room temperature;

low-temperature-tough fine-grain steel with minimum yield strength of 355 N/mm? at
room temperature;

low-temperature nickel alloyed steel (Nickel < 3 %);

low temperature nickel alloyed steel (Nickel > 3 %).

The following groups of materials contain fine-grain steels:

— 8EO
— 8E2
— 8E3

yield strength 225 N/mm? min at room temperature;
yield strength 285 N/mm? min at room temperature;

yield strength 355 N/mm?2 min at room temperature.

The following groups of materials contain high-temperature-tough ferritic steel:

— 9EO0

— 9E1

high-temperature-tough ferritic steel with 12 % chromium, 1 % molybdenum and 0,5 %
vanadium;

high-temperature-tough ferritic steel with 9 % chromium, 1 % molybdenum and 0,25 %
vanadium and 0,1 % niobium.
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The following groups contain stainless austenitic and austenitic ferritic steels, with differences in
corrosion resistance, weld ability and strength, Groups 10E0 up to 12E0 are not alloyed with
molybdenum, groups 13EO0 to 15E0 are alloyed with molybdenum:

— 10EO
— 10E1
— 11E0
— 12E0
— 13E0
— 13E1
— 14E0
— 15E0
— 16E0

90

LC-steel;

LC-steel, nitrogen-alloyed;

standard carbon-content;

standard carbon-content, stabilized with Ti resp. Nb;

LC-steel with molybdenum;

LC-steel with molybdenum and nitrogen alloyed;

standard carbon-content alloyed with molybdenum;

standard carbon-content, alloyed with molybdenum, stabilized with Ti resp. Nb;

comprise austenitic-ferritic steel.



(informative)

Annex C
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Approximate masses of flanges and collars

Table C.1 to Table C.12 give calculated masses of flanges and collars, which may be used for guidance

only.

These calculated masses are based on nominal dimensions given in Table 10 to Table 21, and on
densities of 7,85 g/cm3 for steel materials.

The actual masses may vary from the calculated masses due to dimensional variations within the
permitted tolerances given in Table 22.

Table C.1 — Masses of flanges PN 2,5

Masses in kilogrammes

DN Type 01 Type 05 Type 11 Type 35 Type 36 Type 37
10to 1 000 Use masses of flanges PN 6/Table C.2
1200 — 574 104 56,3 — —
1400 — — 133 — — —
1600 — — 188 — — —
1800 — — 215 —= — —
2000 — — 260 — — —
2200 — — 332 — — —
2400 — — 392 — — —
2600 — — 497 — — —
2800 — — 668 — — —
3000 — — 772 — — —
3200 — — 869 — — —
3400 — — 988 — — —
3600 — — 1156 — — —
3800 — — 1309 — — —
4000 — — 1441 — — —
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Table C.2 — Masses of flanges PN 6

Masses in kilogrammes

DN Type 01 | Type 02 | Type 05 | Type 11 1’I'2y/p1e3 Type 32 | Type 35 | Type 36 | Type 37
10 0,356 0,345 0,380 0,353 0,326 | 0,056 0,08 — —
15 0,402 0,388 0,438 0,408 | 0,373 | 0,069 0,09 — —
20 0,592 0,568 0,657 0,621 0,584 | 0,108 0,17 — —
25 0,719 0,688 0,821 0,762 0,729 | 0,149 0,26 — —
32 1,16 1,12 1,18 1,11 1,04 0,185 0,36 — —
40 1,35 1,29 1,39 1,26 1,20 0,244 0,45 — —
50 1,48 1,42 1,62 1,43 1,34 0,319 0,53 — —
65 1,86 1,76 2,14 1,77 1,83 0,451 0,70 = —
80 2,95 2,84 3,43 2,88 2,75 0,606 1,0 — —
100 3,26 3,10 4,22 3,41 3,01 0,729 1,3 — —
125 4,31 4,12 6,10 4,65 4,30 1,00 1,9 — —
150 4,76 4,53 7,51 5,50 4,63 1,01 2,4 - —
200 6,88 6,51 12,3 8,60 6,97 1,73 3,9 — —
250 8,92 8,32 18,5 11,7 9,13 2,32 5,8 — —
300 11,9 11,1 25,5 15,3 12,4 2,88 6,8 — —
350 16,8 15,9 31,8 20,3 — 4,77 9,5 — —
400 19,8 18,8 38,5 23,1 — 5,83 11,6 — —
450 24,6 23,3 51,2 27,0 — 7,02 15,0 9,42 —
500 26,4 24,9 60,1 308 |— 8,30 159 10,7 —
600 (34,8 33,0 103 440 |— 9,34 23,0 — —
700 — 50,1 178 53,7 — — 30,9 — —
800 — 67,7 252 64,4 — — 41,5 — —
900 — 81,7 336 79,2 — — 50,0 — —
1000 — 95,5 435 98,6 — — 58,9 — —
1200 — 154 717 152 — — 93,2 — —
1400 — — 1094 246 — — — — —
1600 — — 1545 309 — — — — —
1800 — — 2131 400 — — — — —
2000 — — 2 862 516 — — — — —
2200 — — — 645 — — — — —
2400 — — — 786 — — — — —

92




EN 1092-1:2018 (E)

DN Type 01 | Type 02 | Type 05 | Type 11 1'2}’/131(; Type 32 | Type 35 | Type 36 | Type 37
2600 — — — 1021 — — — — —
2800 — — — 1256 — — — — —
3000 — — — 1404 — — — — —
3200 — — — 1617 —

3400 — — — 1877 —
3600 — — — 2 366 —
Table C.3 — Masses of flanges PN 10

Masses in kilogrammes
DN [Type 01 Type 02|Type 04/Type 05/Type 11 1’I‘2y/p1e3 Type 32(Type 34|Type 35(Type 36{Type 37
10 0,604 | 0,591 | 0,549 | 0,722| 0,678 | 0,646 | 0,094 | 0,148 | 0,08 0,04 0,03
15 0,670 | 0,654 | 0,606 | 0,813| 0,768 | 0,722 | 0,114 | 0,189 | 0,09 0,06 0,03
20 0936 | 0,909 | 0836| 1,14 1,09 | 1,04 0,225 | 0,340 0,17 0,10 0,06
25 1,11 1,08 0,990 | 1,38 1,30 | 1,25 0,296 | 0,444 0,26 0,13 0,08
32 1,82 1,77 1,65 2,03 1,91 | 1,81 0,362 | 0,572 0,36 0,21 0,10
40 2,08 2,02 1,85 2,35 2,15 | 2,06 0,457.- 0,734 | 0,45 0,26 0,13
50 2,73 2,52 2,34 2,88 2,53 | 2,39 0,653 | 09741 0,53 0,33 0,22
65 3,162 | 3,054 | 2,76a| 3512| 3,03a | 2972 0,876 | 1,29 0,70 0,43 0,30
80 3,60 3,48 3,17 4,61 392 | 3,78 (1,07 1,67 1,0 0,54 0,38
100 | 4,39 4,20 3,78 5,65 4,62 | 438 1,28 2,12 1,3 0,75 0,51
125 | 541 S ! 4,57 8,13 6,30 | 6,07 (1,70 2,88 1,9 1,13 0,66
150 | 7,14 6,89 6,22 | 10,5 781 | 7,24 (1,96 3,46 2,4 1,62 0,77
200 | 9,27 8,87 790 | 16,5 (11,6 10,1 2,81 5,49 3,9 2,37 1,45
250 |11,8 11,2 999 | 241 (15,8 12,8 3,52 7,53 58 4,93 —
300 | 13,6 12,8 11,1 30,8 |18,3 14,5 4,02 9,11 6,8 5,83 —
350 | 21,8 20,9 14,7 39,6 253 22,7 7,55 14,1 9,5 7,55 —
400 | 27,5 26,4 20,5 49,4 30,6 28,0 9,38 17,8 11,6 8,99 —
450 |33,6 32,2 25,5 63,0 351 32,3 10,3 19,6 15,0 — —
500 |40,2 38,5 30,7 75,2 40,5 38,7 12,6 23,7 15,9 — —
600 |54,5 52,2 43,0 |124 52,9 48,9 14,3 28,9 23,0 — —
700 — [794 — (183 75,8 — — — 1309 — —
800 —  [112 — 297 102 — — — |41,5 — —
900 — [135 — 374 121 — — — |50,0 — —
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DN [Type 01Type 02|Type 04Type 05|Type 11 1T2y/ple3 Type 32(Type 34{Type 35Type 36/Type 37
1000 — 180 — 492 161 — — — 1589 — —
1200 — [278 — 842 258 — — — 1932 — —
1400 — — — — B371 — — — — — —
1600 — — — — 547 — — — — — —
1800 — — — — 691 — — — — — —
2000 — — — — 1830 — — — — — —
2200 — — — — (1073 — — — — — —
2400 — — — — (1329 — — — — — —
2600 — — — — [1574 — — — — — —
2800 — — — — (1987 — — — L _ - —
3000 — — — — 2476 — — — — R —

a  With 8 bolt holes.
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Table C.4 — Masses of flanges PN 16

EN 1092-1:2018 (E)

Masses in kilogrammes

DN ([Type 01|Type 02Type 04|Type 05Type 11 1T2y/pl€;’ Type 32(Type 34|Type 35Type 36/Type 37
10 0,604 | 0591| 0549 | 0,722 0,678 0,646| 0,094 | 0,148 0,08 | 0,04 0,03
15 0,670 | 0,654| 0606| 0813 0,768 0,722| 0,114| 0,189 0,09 | 0,06 0,03
20 0936| 0909| 0836 1,14 1,09 | 1,04 0,225 | 0,340 0,17 | 0,10 0,06
25 1,11 1,08 0990 | 1,38 1,30 | 1,25 0,296 | 0,444 0,26 | 0,13 0,08
32 1,82 1,77 1,65 2,03 1,91 | 1,81 0,362 | 0,572 0,36 | 0,21 0,10
40 2,08 2,02 1,85 2,35 2,15 | 2,06 0,457 | 0,734 045 | 0,26 0,13
50 2,73 2,52 2,34 2,88 2,53 | 2,39 0,653 | 0,974 0,53 | 0,33 0,22
65 3,162 | 3,052 2,76a| 351a 3,03a 2973 | 0876| 1,29 0,70 | 0,43 0,30
80 3,60 3,48 3,17 4,61 392 | 3,78 1,07 1,67 1,0 0,54 0,44
100 4,39 4,20 3,78 5,65 4,62 | 4,38 1,28 2,12 1,3 0,75 0,51
125 541 521 4,57 8,13 6,30 | 6,07 1,70 2,88 1,9 1,13 0,68
150 7,14 6,89 6,22 | 10,5 781 | 7,24 1,96 3,46 2,4 1,62 0,97
200 9,73 9,31 8,37 | 16,2 11,5 9,80 2,81 5,55 39 2,84 1,77
250 | 14,2 13,5 12,4 25,0 16,7 | 13,6 3,52 7,71 5,8 6,13 —
300 | 19,0 18,0 16,3 35,1 22,1 | 17,2 527 114 9,5 7,61 —
350 | 28,2 27,0 21,5 48,0 32,8 | 279 10,1 19,2 15,2 9,83 —
400 | 359 34,6 27,1 63,5 41,1 | 35,7 12,3 23,7 18,7 [11,66 —
450 | 46,1 44,6 36,7 96,6 48,5 |45,0 16,5 28,2 24,4 — —
500 | 64,0 62,0 51,1 |133 63,4 | 604 21,4 35,5 29,1 — —
600 (102 98,8 78,3 |226 94 94,0 28,7 479 40,3 — —
700 — [107 — |285 96,5 — — — 45,2 — —
800 — [152 — (388 122 — — — 59,9 — —
900 — [184 — 1483 155 — — — 75,6 — —
1000 — 257 — |640 233 — — — |106,46 — —
1200 — — — — 390 — — — — — —
1400 — — — — |495 — — — — — —
1600 — — — — 1760 — — — — — —
1800 — — — — 1929 — — — — — —
2000 — — — — [1185 — — — — — —

A With 8 bolt holes.
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Table C.5 — Masses of flanges PN 25

Masses in kilogrammes

DN | Type 01 | Type 02 | Type 04 | Type 05 | Type 11 1T2y/pl% Type 32 Type 34 | Type 35
200 14,3 13,8 11,6 22,5 17,1 14,9 4,52 9,07 6,6
250 20,1 19,4 17,0 33,5 24,3 20,9 5,73 12,7 10,0
300 26,6 25,5 22,0 46,3 31,8 27,3 8,42 18,0 15,3
350 41,8 40,5 32,1 68,1 48,8 45,1 14,5 27,8 20,8
400 57,6 56,1 44,5 89,7 63,3 57,7 18,0 36,3 28,6
450 69,8 67,8 54,2 130 76,0 69,6 21,0 40,9 34,4
500 87,0 84,6 659 (159 97,0 87,0 26,8 55,7 45,8
600 (127 124 98,4 278 121 111 34,1 70,5 61,0
700 — 188 — — [155 — — — 73,0
800 — 259 — — 205 — — — 97,0
900 — — — — 249 — — — —
1000 — — — — 338 — — — —
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Table C.6 — Masses of flanges PN 40
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Masses in kilogrammes

DN |Type 01| Type 02 | Type 04 | Type 05 | Type 11 1sz/p1e3 Type 32 | Type 34 | Type 35
10 0,604 0,591 0,549 0,722 0,678 | 0,646 0,094 0,148 0,08
15 0,670 0,654 0,606 0,813 0,768 | 0,722 0,114 0,189 0,09
20 0,936 0,909 0,836 1,14 1,09 1,04 0,225 0,340 0,17
25 1,11 1,08 0,990 1,38 1,30 1,25 0,296 0,444 0,26
32 1,82 1,77 1,65 2,03 1,91 1,81 0,362 0,572 0,36
40 2,08 2,02 1,85 2,35 2,15 2,06 0,457 0,734 0,45
50 2,73 2,65 2,47 3,20 2,85 2,74 0,653 1,02 0,69
65 3,48 3,36 3,04 4,29 3,68 3,65 0,876 1,36 1,1
80 4,32 4,18 3,61 5,54 4,78 4,59 1,20 1,90 1,6
100 6,07 5,87 5,18 7,60 6,46 6,10 1,58 2,77 2,4
125 8,19 7,95 6,89 10,8 8,86 8,22 2,08 3,78 3,2
150 10,3 9,97 8,69 14,6 11,7 10,6 2,73 5,25 4,6
200 17,9 17,4 14,9 28,8 21,0 18,3 5,55 10,2 8,8
250 29,3 28,4 23,8 44,4 34,2 28,3 7,87 16,4 14,4
300 45,1 43,6 36,0 64,2 47,6 40,4 12,8 25,4 20,7
350 66,7 64,9 50,4 89,5 69,3 58,8 19,3 37,8 30,7
400 97,1 95,1 75,5 127 98 82,1 30,4 56,4 45,4
450 — — — 154 105 86,2 28,4 56,4 —
500 — — — 188 130 105 35,3 72,9 —
600 — — — 331 209 172 53,3 106 —
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Table C.7 — Masses of flanges PN 63

Masses in kilogrammes

DN Type 01 Type 05 Type 11 | Type 12/13
50 4,99 4,52 4,51 4,20
65 4,73 5,69 5,58 5,30
80 5,90 6,89 6,68 6,25
100 8,05 10,0 9,27 8,81
125 11,7 15,9 14,5 13,6
150 16,9 23,3 21,4 19,5
200 30,5 39,2 34,1 —
250 42,1 56,7 48,3 —
300 59,1 81,2 67,5 —
350 88,7 113 97,8 —
400 121 152 129 —
Table C.8 — Masses of flanges PN 100
Masses'in kilogrammes

DN Type 01 Type 05 Type11 |Type12/13
10 1,00 1,04 1,09 1,07
15 1,10 1,16 1,20 1,17
20 1,86 1,97 2,02 1,96
25 2,37 2,54 2,63 2,49
32 2,79 3,07 3,20 2,95
40 3,58 3,97 4,07 3,80
50 4,99 5,64 5,82 5,28
65 6,33 7,44 7,57 6,84
80 7,72 8,85 8,82 7,94
100 10,3 13,3 13,1 11,5
125 17,2 21,3 21,0 17,9
150 23,6 29,4 28,3 23,8
200 429 52,7 50,2 —
250 69,0 85,4 81,4 —
300 104 128 118 —
350 150 175 169 —
400 — — — —
500 — — — —
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Table C.9 — Masses of flanges PN 160
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Masses in kilogrammes

DN Type 5 Type 11
10 1,04 1,10
15 1,16 1,20
25 2,54 2,64
40 4,30 4,42
50 6,07 6,38
65 8,49 8,75
80 10,0 10,3
100 14,9 15,3
125 23,5 24,4
150 33,6 34,4
200 61,0 60,7
250 106 97,6
300 158 140

Table C.10 — Masses of flanges PN 250

Masses in kilogrammes

DN Type 5 Type 11
10 2,13 —
15 2,33 2,51
25 3,35 3,58
40 6,17 6,72
50 7,66 8,22
65 11,7 12,8
80 15,7 16,5
100 26,0 27,2
125 36,7 39,0
150 55,6 59,6
200 109 110
250 192 190
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Table C.11 — Masses of flanges PN 320

Masses in kilogrammes

Masses in kilogrammes

DN Type 5 Type 11
10 2,13 2,14
15 2,52 2,53
25 5,10 5,18
40 8,33 8,65
50 10,7 10,7
65 19,4 19,5
80 24,4 25,2
100 43,2 42,5
125 64,0 63,6
150 90,2 91,5
200 169 172
250 307 312
Table C.12 — Masses of flanges PN 400
DN Type 5 Type 11
10 2,32 2,55
15 3,32 3,62
25 6,65 7,45
40 12,6 14,1
50 14,7 16,7
65 28,6 31,6
80 34,1 38,4
100 59,7 67,3
125 85,1 94,5
150 129 145
200 241 270
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Annex D
(informative)

Additional materials

Table D.1 lists, in addition to Table 9, materials which are widely in use, but which are not listed in EN
standards. These materials do not have any presumption of conformity if used in pressure equipment
under jurisdiction of Directive 2014/68/EU (Pressure Equipment Directive). These materials may be
used in pressure equipment according to article 4.3 of the PED (sound engineering practice) or in
applications that are not covered by the PED. If they are used in pressure equipment according to
categories I to IV according to the PED, they shall have either a

— European Approval of Material (EAM), or
— be covered by a Particular Material Appraisal (PMA).

PMA shall be made by the pressure equipment manufacturer and in categories III and IV it shall have
appraisal of the notified body that is responsible for the conformity assessment of the equipment. In the
PMA it shall be proved, that the material fulfils the essential safety requirements of the PED.

Table D.1 — Additional materials

Material Specification, grade, symbol and material number 2
group b
Castings ¢/ Forgings ¢¢ Flat steel products ¢ ¢
seamless tubes ¢/
welded pipes ¢4
Standard Grade/symbol/ Standard Grade/symbol/ Standard Grade/symbol/
material number material material
number number
1E0 DIN 1681 GS-38 VdTUOV C21/1.0432 VdTUOV C21/1.0432
399/3f 399/1f
1E1 — — EN 10025-2h | S235JR/1.0038 | EN 10025-2 | S235JR/1.0038
3E0 VdTUOV C 22.8/1.0460 VdTUOV C22.8/1.0460
— » 350/3f 350/1f
7E0 . . DIN 171038 TSTE 285/ DIN 17102 TSTE 285/
1.0488 1.0488
7E1 DIN 17245 GS-10 Ni 19 DIN 171038 TSTE 355/ DIN 17102 TSTE 355/
1.0566 1.0566
— — — DIN 171038 TSTE 420/ DIN 17102 TSTE 420/
1.8912 1.8912
1E0 ASME SA 106 B — — — —
3E0 — — ASME SA 105 — — —
3E1 ASME SA 216 WCB — — ASME SA 515 70
ASME SA 216 WwCC ASME SA 516 70
ASME SA 333 6 ASME SA 537 CL1
4E0 ASME SA 217 WwC1 ASME SA 182 F1 ASME SA 204 A
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Material Specification, grade, symbol and material number 2
group ®
Castings ¢/ Forgings ¢ Flat steel products ¢
seamless tubes ¢/
welded pipes ©d
Standard Grade/symbol/ Standard Grade/symbol/ Standard Grade/symbol/
material number material material
number number
ASME SA 204 B
5EO ASME SA 217 WC6 ASME SA 182 | F11Cl1,2and Cl | ASME SA 387 11
3
ASME SA 217 C5
ASME SA 335 P12 F12 Cl1 and 2 12
6E0 ASME 217 c12 ASME SA 182 F5 ASME SA 387 5
ASME SA 335 P5and P9 F9 9
ASME SA 335 p 22 F22Cl1land3 22
7E3 ASME SA 352 LC2,LC3and ASME SA 350 LF 3 ASME SA 203 A
LC8
8E2 — — ASME SA 350 LF2Cl1/Cl2 — —
10E0 ASME SA 351 CF8 ASME SA 182 | F304and304L | ASME SA 240 304 and 304 L
ASME SA312 | TP 304 Land304L
11E0 SA 312 TP304 H SA 182 F304 H SA 240 304H
12E0 SA 312 TP321and TP321 H SA 182 F321 and 321H — —
13E0 EN 10222-5 i X1NiCrMoCu25-
20-5
1.4539
SA 312 TP316 L SA 182 F316 L 316 L
14E0 SA 351 CF8 M SA 182 F316 and F316 H SA 240 316and 316 H
SA 312 TP316, TP316 H
15E0 — — — — ASME SA 240 316 Ti
16E0 — — ASME SA 182 F51 — —

4 Material for bars in all Groups are identical with the material for forgings, ASME Materials see additionally footnote b.

b The specification of ASME Materials may not be equivalent in all details to the material groups and therefore may not be
equally for all applications.

€ Starting material for the manufacture of flanges. The properties of the resulting flanges may differ from starting material
and require to be taken into consideration, so that the resulting flange has adequate properties.

d  Base material see flat steel products.

€ Impact properties for RT or low temperature service and guaranteed elevated temperature properties for high
temperature service shall be considered.

' Material Data Sheet by VdTUV.

&  These DIN-materials are listed upon EN 10222-4 has been revised and provide the corresponding NL-Grades.

h yseas forging with the requirements for chemical and mechanical properties of EN 10025-2, hot-rolled structural steel.

i Material listed in German National Annex NB of DIN EN 10222-5.
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Annex E
(normative)

Basis of flange calculation

E.1 General
The calculation of flange union (pair of flanges, bolts and a gasket) according to this standard and the
determination of p/T ratings have been carried out as follows.

NOTE External loads have been considered and can be adopted according to the following methods of
approximation. These are not mathematical formulae for the calculation of accurate values but an interpretation
of the possible external loads derived from practical experience. The real external loads in piping can be different
to those calculated below.

E.2 Calculation method

According to EN 1591-1; the correction for EN 13445-3:2014, Annex G has been applied to
Formula (A.1).

E.3 Basic rules for calculation of flange connection

E.3.1 General
Calculation temperature for all load cases i.e. assembly, testing and operation to determine the standard
flange geometrics for the different type of flanges is 20 °C.

To ensure that the requirements regarding permissible general membrane stress of the PED are met,
flanges have been calculated using the values specified in Annex F, Table F.2.

For nominal design stresses higher than the time-independent design conditions the regulations of the
applied design code such as EN 13445 (all parts) or EN 13480 (all parts) need to be considered. In any
case attention needs to be paid to the effects of temperature.

External loads have been considered. These external loads are calculated by using the following
formulae:

— Flange type 01, type 11, type 04 with type 34:

Fpi=15-7-(A-S - $2) /1000 dimensions 4, S inmm, Fp, in kN
Fg o =Min (DN; 10 - \/DN) Fg, inkN
Fy =Max (Fgq; Fr,)

— Flange types 32, 35,36 and 37:
Fpi =PN-7- (DNZ)/4O 000 dimensions in mm, F; in kN

Fro =5-+DN Fg, InkN
Fp =Min (Fg4; Fr,)
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E.3.2 Flanges
E.3.2.1 Flanges type 11, type 04 with type 34, type 05
a) Flange facing: Raised face.
b) Height of raised face according to Table 8, depending on DN.
c) Corrosions allowance (inner surface): 1,0 mm, for carbon steel, 0,0 mm for stainless steel.
d) Tolerances for flange thickness according to Table 22, for machined on front face only.
e) Flange material.
f) Nominal design stress:
1) atoperation 140 MPa;
2) atassembly and testing 200 MPa (Prest = 1,43 x PN).

NOTE That is close to the values of P245GH (forged steel, normally annealed (NG)) and 1.4404 (forged steel,
solution treated (AT)).

g) E-Modulus: 212 000 MPa;
h) Mean coefficient of thermal expansion a (10-¢/K) = 11,9.
E.3.2.2 Flanges types 35, 36 and 37 with type 02

Material values have been similar according to E.3.2.1, but for austenitic steel:

a) e-modulus 200 000 MPa;

b) mean coefficient of thermal expansion a (10-¢/K) = 15,3;

c) no corrosion allowance;

d) flange facing and tolerances according to E.3.2.1.

E.3.2.3 Flanges type 01

a) Material values have been similar according to E.3.2.1.

b) Pipe nominal thickness has been chosen either according to Table A.1 or to Table A.2.
c) Corrosion allowance is 1 mm to pipe inner surface.

E.3.3 Pipes

a) Dimensional series for the pipe: EN 10216-2, EN 10216-5 and EN 10217-7.
b) Pipe wall thickness T = Mating wall thickness of flange S,.

c) Consideration of elasticity of the hub especially for large DN.

d) Nominal design stress:
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1) atoperation 140 MPa;
2) atassembly and testing 200 MPa (Piest = 1,43 x PN).
E-modulus: 212 000 MPa for Carbon steel and 200 000 MPa for Austenitic steel.

Mean coefficient of thermal expansion a (10-¢/K) = 11,9 (CS) and 15,3 (AS).

NOTE The values indicated above are close to those given for P235GH respectively X2CrNiMo17-12-2.

E.3.4 Bolting/Tightening

a) Bolts: Fully threaded screw (Hexagon head bolt) according to EN ISO 4014 with one nut, smooth
and lubricated friction coefficient 0,2.

b) Bolt material:
1) <M39: nominal design stress at operation 200 MPa, at assembly and testing 285,7 MPa;
NOTE1 Thatis close to the values of 5.6-bolt.
2) > M39: nominal design stress at operation 250 MPa, at assembly and testing 419 MPa.
NOTE 2  Thatis close to the values of 25CrMo4.

c¢) E-modulus: 212 000 MPa.

d) Wrenching up to and including M20, torque wrench above M20.

e) Scatter value according to EN 1591-1:2013, Annex C, for one single bolt max M20: +/- 0,4 and for
bolts larger than M20: + 0,2.

f) Allowed slope of flange plate: 1,0°.

g) Bolting strength category according to EN 1515-2: medium strength.

h) Minimum bolt pre-tension rate: Minimum load ratio 0,3.

i) Number of assemblies/re-assemblies during lifetime: 20.

j) Integral coefficient of thermal expansion a (10-6/K) = 11,9.

E.3.5 Gasket

a) Up to and incl. PN 63: Non-metallic flat gasket, larger DN of PN 63 and higher PN: Spiral wound

gasket.
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b) Gasket dimensions and factors:

Non-metallic flat gasket Spiral wound gasket
Dimensions EN 1514-1 EN 1514-21)
Thickness <DN 300: =2 mm =4,5 mm
>DN 300: =3 mm
Qmin =25 MPa =50 MPa
Qmax =100 MPa =300 MPa
Eo =8000 MPa =10 000 MPa
K1 =20 =20
C1 =0 =0
8¢ =0,9 =09
QI/P (m) =16 =16

The Qmin / Qmax values have only been fixed for the geometrical calculation of the flanges; other
values may be used.

NOTE Leakage classes are not considered.

1) Dimensions of spiral wound gaskets for flanges type 11 larger than PN 160: similar to EN 1514-2.
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Annex F
(normative)

Determination of p/T ratings

F.1General

F.1.1 Reference temperature (RT)

A maximum allowable pressure related to the PN number (see 3.2) given in this standard is applicable
at the Reference Temperature (RT).

RT is defined as the temperature range from -10 °C up to and including 50 °C.

Up to and including 50°C all flange types are suitable for the given PN. The flanges may be used for
temperatures above 50 °C. For this higher temperature the p/T rating needs to be calculated.

Down to and including -10 °C all materials listed in Table 9 are suitable for a' maximum allowable
pressure related to the PN number without any further testing than the testing specified in the EN
material standard. The materials may be used for lower temperatures. Considerations for prevention of
low temperature brittle fracture may be necessary depending on the temperature, the material and heat
treatment condition.

NOTE The EN product standards (e.g. EN 13445 (all parts), EN 13480 (all parts), EN 13458 (all parts))
specify guidance regarding the prevention of low temperature brittle fracture.

F.1.2 Application limits and formulae

For flanges designated in accordance with 4.2 of this European Standard, the maximum allowable
pressure PS calculated at temperature shall not exceed a maximum allowable pressure related to the PN
number.

PS < PN (F.1)
NOTE The application for PS > PN requires particular assessment.
F.2Symbols, descriptions and units
F.2.1 General

For this annex the following symbols are used (see EN 13480-3 for further definition).
Table F.1 — Additional symbols for the application of this annex

Symbols Description Unit
fe Nominal design stress at temperature MPa (N/mmz2)
fex Nominal desig?as;;c;gss at the creep MPa (N/mm?)
SrTt Mean value of creep rupture strength MPa (N/mm?2)
SF cr Safety factor which depends on time -
Ve Reference value for thickness mm
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F.2.2 p/T ratings for materials with time independent nominal design stress

The maximum allowable pressure at temperature is depending on the nominal design stress at
temperature in relation to140 MPa and shall be:

PS = PN x f, /140 MPa (F.2)

The nominal design stress f; shall be determined in accordance with Table F.2 taking into account the
actual value for v,

F.2.3 p/T ratings for materials with time dependent nominal design stress

The maximum allowable pressure at temperature is depending on the lower value of the nominal
design stress at temperature and the nominal design stress at creep range in relation to 140 MPa and
shall be:

PS = PN x min (f; fcr)/140 MPa (F.3)

The nominal design stresses f; and fcr shall be determined in accordance with Table F.2 and Table F.3
taking into account the actual value for v,.

F.2.4 Reference value for thickness (vy)

EN material standards are specifying strength values depending on different ranges of product
thicknesses. The thickness related material values shall be used in calculation.

v, shall be the upper thickness of each nominal thickness range for which a material strength value (R,
Rp, R as appropriate) is given in the material standard. The calculation‘results of Formulae (F.2) and
(F.3) shall be valid for all flanges of this European Standard provided theflanges are made of material
with the same or higher material values as the values used for the calculation.

For material with different v,, the p/T rating can be given for each v,.

NOTE The p/T ratings are built by a comparison of a material related term (fi; fcr) and the value of 140 MPa
to PN. fi; fcr are a function of the material thickness for a given material. To compare the results of Formulae (F.2)
and (F.3) with the thickness of a flange according to this European Standard, v, is introduced in this European

Standard.

It is the intention of this annex to provide rules for determination of p/T ratings on a simplified
procedure. But it should also be possible to use comparable higher mechanical properties for different
thicknesses of base material if this covers the majority of flanges in use.

F.2.5 Nominal design stresses and safety factors for mean creep rupture strength

The nominal design stresses shall be based on strength values specified in the material standard. The
nominal design stresses shall be calculated as shown in Table F.2. Guidance on safety factors as a
function of mean creep rupture strength related to time is given in Table F.3.

Linear interpolation of strength values between two adjacent temperature values shall be applied for
temperatures above 50 °C (e.g. for 80 °C between 20 °C and 100 °C; for 120 °C between 100 °C and
150 °C).
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Table F.2 — Nominal design stresses

Material group

Nominal design stress at Temperature /
Nominal design stress at the creep range

3E0 to 9E1 and 16E0

f=min ((Rent/ 1,50r Rpo2t/ 1,5; R / 2,4); Skt / SFcr)

10EO to 15E0 (for30<A<35 %)=

f=min((Rproc¢/ 1,5; R / 2,4); Sr1e / SFcr)

10EO to 15E0 (for A above 35 %) a

f=min  ((Rpioc¢/ 1,5) min(Rp10¢/ 1,2;
Skt / SFer))

or Rt / 3)5;

3E0 to 4E0, 7E0, 7E1 (castings)

f= min (RpO,Zt/ 1,9)

5EO0, 6EO, 9EOQ (castings)

f=min (Rn / 3,0)

10EO to 15E0 (castings)

f=min (Rp1,0:/ 1,9)

a A = Elongation after rupture

b f Rt is available

Table F.3 — Safety factors for mean creep rupture strength

TimeTinh Safety factor SFcr
200 000 1,25
150 000 1,35
100 000 1,5

NOTE Data of both tables are derived from EN 13480-3. See EN-13480-3 for further definition.

F.2.6 Flanges made from steel castings

For flanges made from steel casting (types no. 21, 34) the current dimension needs to be calculated.

The calculation shall be done if a steel flange is combined with a casted flange/valve. p/T ratings are not
available for these combinations.

F.2.7 Rounding of maximum allowable pressure at temperature
The results of calculated maximum allowable pressure PS at temperature (according to Formula (F.2)

respectively (F.3)) shall be rounded downwards to the first decimal place (e.g. value of 15,09 bar
rounded downwards to 15,0 bar; or 15,19 bar rounded downwards to 15,1 bar).
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Annex G
(normative)

p/T ratings for a selection of EN materials

G.1 General
G.1.1 p/T ratings

A range of p/T ratings for a selection of commonly used EN materials is indicated in this annex. These
p/T ratings are prepared to support the user of this European Standard and shall not be understood
either as a limitation in p/T ratings nor materials. If the user of this European Standard has the need to
determine his own p/T rating for a certain application this can be done under consideration of the basic
rules to determine a p/T rating (see Annex F).

G.1.2 Basics of determination of p/T ratings (see Annex F)

p/T ratings are calculated by using Formulae (F.2) and (F.3).
In compliance with Formula (F.3), the calculated pressure values do not exceed PN.

Strength values for steel forgings, flat steel products and steel castings are taken from EN material
standards considering the different range of product thickness. For provisions.regarding the reference
value for thickness v, see F.2.4.

p/T ratings are calculated by using the strength values of steel forgings depending on different range of
product thickness and are verified for flat steel products of the same group.

Nominal design stresses are calculated by using the formulae as defined in Table F.2.
Interpolation rules as defined in Annex F have been applied.

At higher temperatures the additional external loads shall be reduced to the same degree as the
maximum allowable pressure.

NOTE1  The graduation of v, depends from the product of material from which a flange is manufactured. For
the different methods of fabrication see Table 1 of this European Standard.

NOTE 2  For flanges made from steel casting (type 21) see Table 6, footnote 2 and definitions stated in F.2.6.

NOTE 3  If the flange joint consists of materials with different strength properties (excluding bolts), p/T ratings
need to be chosen in accordance with the lowest strength values.

NOTE 4  The p/T ratings are built by a comparison of a material related term (f;;fcr) and the value of 140 MPa to
PN. fi;fcr are a function of the material thickness for a given material. To compare the results of Formulae (F.2) and
(F.3) with the thickness of a flange of this European Standard v, is introduced in this European Standard.

G.1.3 Application limits for creep range

Materials marked with an “X” have been calculated using 100 000 h creep rupture strength values as
given in EN material standards under consideration of the safety factor SFcr as indicated in Table F.3.

The application of creep range within the p/T ratings listed is limited up to and including 600 °C. This
limit should be understood as a practical application limit and not as a restriction in use. If there is a
need to extend this application limit to higher temperatures than 600 °C this can be done by individual
calculations provided mean creep rupture strength values are given in EN material standards.
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G.2 Non-austenitic steels

G.2.1 General

p/T ratings are given in Tables G.2 to G.13 for non-austenitic steels. They are calculated by using the
strength values of steel forgings (see Table G.1) and are verified for flat steel products of the same
group (see Table 9) up to and including 600 °C. Thickness related strength values for all thicknesses up
to and including 150 mm have been considered, except for material 1.4903 where v, < 130 mm.

p/T ratings are calculated by using the strength values of steel forgings and are verified for flat steel
products of the same group (see Notes in Table G.1).

100 000 h creep rupture strength values are considered for materials marked with 'X' in Table G.1.

Maximum allowable pressures at temperatures for which 100 000 h creep have been considered are
indicated in italic letters in Tables G.2 to G.13.

For the p/T rating for flanges made from steel castings type 21 (material selection see Table 9) see
EN 12516-1. The wall thicknesses need to be verified (see provisions made.in F.2.5):
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G.2.2 List of materials

Table G.1 — Non-austenitic materials

Material

Group Material No. EN Ry/Re Creep Notes
3E0 P245GH 1.0352 | EN10222-2 | Rpoz¢ X
3E1 P280GH 1.0426 | EN10222-2 | Rpoz: X
4E0 16Mo3 1.5415 | EN10222-2 | Rpoz: X
5E0 13CrMo4-5 1.7335 | EN10222-2 | Rpoz¢ X
6E0 11CrMo9-10 1.7383 | EN10222-2 | Rpoz¢ X
6E1 X16CrMo5-1+NT 1.7366 | EN10222-2 | Ryoz: X
7E3 13MnNi6-3 1.6217 | EN10222-3 | Ryoz: — f
e | PISSNLL LOS66 | iN 100283 | R | =
7E2 15NiMn6 1.6228 | EN10222-3 | _Rpoz: — f
7E3 12Ni14 1.5637 | EN10222-3 | Ryoz: — f
7E3 X8Ni9 1.5662 | EN10222-3 | Ryoz: — f
8E2 P285NH 1.0487 | EN 10222-4| Ryoz: — &
8E3 P355NH 1.0565 | EN 102224 Rpo2 ¢ — bde
9E0 X20CrMoV11-1 1.4922 | EN10222=2 | Rpoz:
9E1 X10CrMoVNb9-1 1.4903 | EN10222-2 | Ryoz:

NOTE The table contains a selection of commonly used non-austenitic materials.

thickness range 35 <v, <70

thickness range 50 <v, <100

b p/T ratings can also be used for material group 7E1 under conditions (see EN 10028-3).

a Refer to Annex D for steel forgings corresponding to this low-temperature-tough fine-grain steel.

€ For all thicknesses of up to and including 70 mm the strength values for temperatures above 50 °C for a
have been used for calculation of p/T ratings.

d For all thicknesses up to and including 150 mm for strength values for temperatures above 50 °C lower
strength values either of EN 10028-3 or EN 10222-4 has been used.

€ For all thicknesses of up to and including 100 mm the strength values for temperatures above 50 °C for a
have been used for calculation of p/T ratings.

f Material groups 7EO, 7E2; no separate p/T ratings are listed, because of the reason that no strength|
values for temperatures above 50 °C are given by the related EN standards EN 10222-3 and EN 10028-4.

€ No separate p/T ratings are listed, since the strength values are the same as for the NH-grade.
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