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TAEA SAFETY STANDARDS AND RELATED PUBLICATIONS

IAEA SAFETY STANDARDS

Under the terms of Article III of its Statute, the IAEA is authorized to establish or adopt
standards of safety for protection of health and minimization of danger to life and property, and
to provide for the application of these standards.

The publications by means of which the IAEA establishes standards are issued in the
TAEA Safety Standards Series. This series covers nuclear safety, radiation safety, transport
safety and waste safety. The publication categories in the series are Safety Fundamentals,
Safety Requirements and Safety Guides.

Information on the IAEA’s safety standards programme is available at the IAEA Internet
site

www.laea.org/resources/safety-standards

The site provides the texts in English of published and draft safety standards. The texts
of safety standards issued in Arabic, Chinese, French, Russian and Spanish, the IAEA Safety
Glossary and a status report for safety standards under development are also available. For
further information, please contact the IAEA at: Vienna International Centre, PO Box 100,
1400 Vienna, Austria.

All users of IAEA safety standards are invited to inform the IAEA of experience in their
use (e.g. as a basis for national regulations, for safety reviews and for training courses) for the
purpose of ensuring that they continue to meet users’ needs. Information may be provided via
the IAEA Internet site or by post, as above, or by email to Official. Mail@jiaea.org.

RELATED PUBLICATIONS

The IAEA provides for the application of the standards and, under the terms of Articles 111
and VIII.C of its Statute, makes available and fosters the exchange of information relating to
peaceful nuclear activities and serves as an intermediary among its Member States for this
purpose.

Reports on safety in nuclear activities are issued as Safety Reports, which provide
practical examples and detailed methods that can be used in support of the safety standards.

Other safety related IAEA publications are issued as Emergency Preparedness and
Response publications, Radiological Assessment Reports, the International Nuclear Safety
Group’s INSAG Reports, Technical Reports and TECDOCs. The IAEA also issues reports
on radiological accidents, training manuals and practical manuals, and other special safety
related publications.

Security related publications are issued in the IAEA Nuclear Security Series.

The TAEA Nuclear Energy Series comprises informational publications to encourage
and assist research on, and the development and practical application of, nuclear energy for
peaceful purposes. It includes reports and guides on the status of and advances in technology,
and on experience, good practices and practical examples in the areas of nuclear power, the
nuclear fuel cycle, radioactive waste management and decommissioning.
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The Agency’s Statute was approved on 23 October 1956 by the Conference on the Statute of the
IAEA held at United Nations Headquarters, New York; it entered into force on 29 July 1957.
The Headquarters of the Agency are situated in Vienna. Its principal objective is “to accelerate and enlarge
the contribution of atomic energy to peace, health and prosperity throughout the world”.
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FOREWORD

The fundamental objective of the International Reporting System for Operating Experience (IRS)
is to contribute to improving the safety of commercial nuclear power plants worldwide. This
objective can be achieved by providing timely and detailed information on lessons learned
from designing, constructing, commissioning, operating and decommissioning experiences
at the international level. Such information relates to all issues and events that are relevant to
nuclear safety.

In 2010 the TAEA and the Nuclear Energy Agency of the Organisation for Economic
Co-operation and Development (OECD/NEA) published IRS Guidelines (IAEA Services
Series No. 19), which was revised in 2022 (IAEA Services Series No. 19 (Rev. 1)).

In 2011 the IAEA and the OECD/NEA published the Manual for IRS Coding (IAEA Services
Series No. 20). This revised publication is intended as a companion to IRS Guidelines and
supersedes all previous versions. It describes the individual coding fields in detail and their
proper application in the preparation of IRS reports.

This publication is the outcome of consultancy meetings held in Vienna in May 2019 and
November 2019. It is closely aligned with IAEA Safety Standards Series No. SSG-50, Operating
Experience Feedback for Nuclear Installations. The TAEA officers responsible for this
publication were H. Morgan and D. Zahradka of the Division of Nuclear Installation Safety.



EDITORIAL NOTE

This publication has been prepared from the original material as submitted by the contributors and has not been edited by the editorial
staff of the IAEA. The views expressed remain the responsibility of the contributors and do not necessarily represent the views of the
IAEA or its Member States.

Neither the IAEA nor its Member States assume any responsibility for consequences which may arise from the use of this publication.
This publication does not address questions of responsibility, legal or otherwise, for acts or omissions on the part of any person.

The use of particular designations of countries or territories does not imply any judgement by the publisher, the IAEA, as to the legal
status of such countries or territories, of their authorities and institutions or of the delimitation of their boundaries.

The mention of names of specific companies or products (whether or not indicated as registered) does not imply any intention to
infringe proprietary rights, nor should it be construed as an endorsement or recommendation on the part of the I[AEA.

The IAEA has no responsibility for the persistence or accuracy of URLs for external or third party Internet web sites referred to in this
publication and does not guarantee that any content on such web sites is, or will remain, accurate or appropriate.



CONTENTS

I. INTRODUCGTION ..ottt et ettt e s e e 1
2. OUTLINE AND EXPLANATION OF THE INDIVIDUAL CODING FIELDS ............ 2
2.1. CODING FIELD 1: REPORTING CATEGORIES ......cccoiiiiiiiiiiiiiieeeeee e 3
2.2. CODING FIELD 2: PLANT STATUS PRIOR TO THE EVENT..........cccccuveiinnne. 13
2.3. CODING FIELD 3: FAILED/AFFECTED SYSTEMS.......cciiiiiiiiiiiieiiniieeeee 17
2.4. CODING FIELD 4: FAILED/AFFECTED COMPONENTS .........ccccciiiiiiiiiinnnnn. 64
2.5. CODING FIELD 5: CAUSE OF THE EVENT ...cccciiiiiiiiiiiiieiiineeeeeee e 69
2.6. CODING FIELD 6: EFFECTS ON OPERATION.......ccccvviiiiiiiiiiiiiiiiincciene, 77
2.7. CODING FIELD 7: CHARACTERISTICS OF THE EVENT/INFORMATION ...... 79
2.8. CODING FIELD 8: NATURE OF FAILURE OR ERROR..........cccccvviiiiiiiinnnnnnnen. 81
2.9. CODING FIELD 9: RECOVERY ACTIONS .....cociiiiiiiiiiiieeeeeiieeeeee e 83
3. EXAMPLES OF CODING ....cooitiitiiiieitenieeieeeteeteee ettt st ettt 84
ANNEX I - LIST OF REACTOR TYPES AND COUNTRY CODES .......cccooiiiiiiiiiiineen. 91
ANNEX II - ABBREVIATIONS FOR USE IN IRS REPORTS ......cooiiiiiiiiiiiciec 93

CONTRIBUTORS TO DRAFTING AND REVIEW ..ot 97






1. INTRODUCTION

The International Reporting System for Operating Experience (IRS) is jointly operated by the IAEA
and the Organisation for Economic Co-operation and Development Nuclear Energy Agency
(OECD/NEA).

In 2010, the IAEA and OECD/NEA jointly issued the IRS guidelines [1], which described the
reporting system and related processes and gave users the elements necessary to enable them to
produce high quality reports while retaining the effectiveness of the system expected by the Member
States. In 2011, a companion manual for IRS coding [2] was also issued.

In 2019, the scope of IRS database was expanded to include the events that were previously reported
though the Construction Experience (ConEx) programme of the OECD/NEA. All new construction
experience reports will now be reported through the Web Based IRS application. As such, the IRS
guidelines were revised to incorporate this change and to document changes to the process of event
reporting that had occurred in the almost ten years since the original issuance of the document.

The purpose of this revised manual for IRS coding is to provide guidance specifically related to the
coding of IRS reports to ensure the reports provided by the IAEA Member States are coded in a
uniform and consistent manner. This coding manual supports the revised IRS guidelines by enabling
users to achieve a high level of quality and consistency in their IRS reports. Consistency and high
quality in the IRS reports allow all IRS stakeholders to search and retrieve specific event/information
with ease. In addition, well-structured reports also assist with the efficient management of the IRS
database. This manual is closely aligned with the recommendations provided in IAEA Safety
Standards Series No. SSG-50, Operating Experience Feedback for Nuclear Installations.

For ease of understanding in the use of this manual for IRS coding, the terms ‘events’, or
‘events/information’ are intended to mean any events, issues, and relevant operating experience, such
as good practices, lessons learned, or other findings.

This coding manual gives specific guidance on the application of each of the IRS codes, with
examples where deemed necessary, of when and how these codes are to be applied. As this reporting
system is owned by the Member States, this manual has been developed and approved by the IRS
National Coordinators with the assistance of the IAEA and NEA Secretariats



2. OUTLINE AND EXPLANATION OF THE INDIVIDUAL CODING FIELDS

The following coding fields are used when preparing IRS reports:

Reporting categories;

Plant status prior to the event;
Failed/affected systems;

Failed/affected components;

Cause of the event;

Effects on operation;

Characteristics of the event/information;
Nature of failure or error;

Recovery actions.

VXN R WD —

This section provides explanation and information on each coding field and the individual codes used
in each field. Where deemed necessary, examples of how the individual codes need to be applied are
given in Section 3. It is possible that more than one individual code in each field may be applied to a
single IRS report. For the completion of all IRS reports to be submitted, at least one entry is desirable
for each coding field.

A report may be prepared not only because an event has occurred, or because there is a near miss
which might contribute to an event, or because of new safety information, but also because lessons
have been identified that may assist in preventing the reoccurrence of events or that may contribute
to safety improvements at other nuclear power plants. It is important to note that the examples used
in this manual are for illustration purposes to provide additional guidance for the preparation of IRS
reports.

A comprehensive list of the individual codes may also be found in the Web Based IRS application.
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2.3. CODING FIELD 3: FAILED/AFFECTED SYSTEMS
This field identifies:

e Systems that failed or lost normal function, thereby initiating or triggering the event;

e Systems that lost normal function or were damaged as a direct result of the event;

e Systems important to safety that were damaged or affected either during the event, or as a result
of the event.

Systems distinguished with subdivisions under this code are:

Primary systems;

Essential reactor auxiliary systems;

Essential service systems;

Essential auxiliary systems;

Electrical systems;

Feed water, steam and power conversion systems;
Heating, ventilation and air conditioning systems (HVAC);
Instrumentation and control systems;

Service auxiliary systems;

Structural systems;

Waste management systems;

No system involved;

NEVATZIIEOODp

Some components or sub-components in a system can be categorized in more than one code,
particularly if it has two or more functions (e.g. activating or de-energizing other systems). In such
cases, all codes that represent the dependency of those systems on the component or sub-component
that has lost its normal function or is affected need to be selected.

Only systems that play a direct role in the cause of the event are coded, either because the system
failed or lost its normal function, thereby triggering the event or because the system lost its function,
was damaged or affected, either during the event or as a result of the event.

Although many systems may be affected by the event or are actuated as a result of the event, they are
not selected for coding if the system functions as designed or if the functional loss is not safety-related
(see the examples with explanations provided in this section).

In the following tables a detailed description of systems is given along with the constituting parts or
components.

17



‘(I ¢) ut papaout
SI [euSIS [0NU0D JALIP
PO [0UOJ [BULIOU JY ],

‘[eudts din e 03 9suodsar ur 1030891 9y} umop Jurnys A[oJes
pue Appomb jo sueow jedourid ay; op1aoid os[e swoisAs asay,

(swosAs umopinys 1910
‘woysAs orneIpAy ‘Ajddns
Jamod ‘10j0W ‘107R[NUNDOE

(VD'©) (VV'€) WISAS 2109 J0JOBII AY) UI SA[QUIASSE POI [OTUOD A} WISTUBYOAW QALIP POI av'e
Ul popnjour st I1ojem Jo uonisod a3 Surdueyd Aq [0A9] 1omod 1010831 oY) SUI[[OIUO0D [onuod ‘3-9) uonodjoid pue
3uI1[000 ALIP POI [013UO)) Jo sueaw apraoid (v €) [0HU0D J0JOBAI J0] SWIISAS [OTU0D J0JOBAI JO] SWAISAS
‘spol
wrIys pue spor gunengal
‘spou 10q108qe dsLdwod ‘(Ssyuswd[d [013u09 pue diI) 103081 SIQA0D
s1oysnipe oy} ‘SYMHJ Ul A[Teo1sEBq 9p0o9 SIY)) 303008 Jurdnos oY) Surpnjour pue 03 dn
"(OV'¢) ur papnjour IMoNIs A[qUISSSE 9} Pue "9)9 ‘SIS[[0JIU0D dU0Z ‘Sid)snipe ‘spox
dIe S[euIa)ur J0)0eal O30 JJo-Inys ‘Spor [0IIU0D Y} JO ISISUOD SA[QUIASSE [0IIUO0D Y[,
pue [a11Bq 2100 ) ‘sare[d
woddns 2109 ‘sayerd apyeg “9[punq [ong 231dwos e 103 papadu sured 1yl0
(ave) [1e pue spoa uosiod a[qeuinq ‘s3n[d pue sajquuiyy spns ‘sarerd VV's
ur papn[our ST WISAS pue spug 190eds ‘Spoi [ong 9y} JO ISISUOD SAT[UIASSE [N YT,
OALIP POI [0JJU0D Y,
guaibal 1 (VV'€) Ul papn[oul ST $10}08a1
2q 01 st (Vv ¢) ‘werd ayy od &) NG PUB YDV YDD 93 JO WISAS J0JeISPOW Y,
opISUT JUSWAOW FULINP
Jo [ood 93e103s dY) Ul 'saqny opIn3 S[quuIy) pue ‘sa01nos dnjrels uonnaou | (S9[quuryl opms ‘spor uostod
poSeurep sem pol [0NUO0D ‘spo1 uostod 9[qeuIng ‘saI[qUIASSe [0JIU0J 10 SPOI [0UO0D ‘SPLIF pue [01U0D ‘SA[qUIISSL
10 A[qUISSSe [on] & JI UdAY Iooeds ‘SII[qUIASSE [aN JO JSISUOD ABW WAJSAS 9109 JOJOBIY [oNJ) 9100 10308
*$apoIqns $I1 JO duo 3s() *310dax € 0) pargdde 3q 03 papudjul jJou SI IpoJ SIY I,
*010 ‘saqmy/[9ssaA aanssaid ‘spol [onuod
‘SWIDISAS JUB[00D ‘SIdZULBYOX JBIY ‘SI0JBIdUSS WIBd)S ‘SI0JRIdpOW ‘[anJ Jo syuouodwod-qns pue sjuauodwod Y} SpN[oul SUIdISAS .
AlewLrd "uonounj[ew Jo 2InjIej © Jo ased Jy) Ul pue suonerado [ewiou JuLmp umop I10joeal AU} Jnys pue [009 Jey) suonouny Ve
K195es op1aoid pue UONOBAI JBI[ONU ) [0JUOD PUL dULUOD A[[ed1J10ads JeY) sjuauodiwioo pue SWAISAS dIe SWAISAS ATewl]
SUWII)SAS ArvwiLig
SON uondrLsaq PIRLA IpoD

SINALSAS AdVINIYEC -V ¢ A'TAId ONIAOD "€ H1dV.L

18



(VV'€) WaISAS 2109 J0JOBAI AU} UI papn[oul J0u

S[euIul Joylo [[e pue s1asu pue sdwnd 19[ ‘xo31eds 10)2MPI9)
‘1031eds Aeids 2100 ‘uidid [onuoo pmbi| Aqpuels [euIjUI
‘o1e1d 0100 ‘pnoays 0109 ‘soje[d 110ddns ‘sde; uoneuSWUNIISUT
[9AS] pue [9sS9A a1nssaid 10J0BaI 9y} SIPN]OUL I ‘SY M F 10

(V' €) WIISAS 0109 103081 o) V'€
ur popnjour 3soty) 1dooxo S[BUIOIUI IOI0 pue ([9SSOA UO) SI[ZZOU
[1e ‘sSunsed poddns ‘sadid puess ‘so[quuIy} pue SAI[qUIISSE POI
[013u09 10§ saqn) anssaxd ‘sa[jjeq ‘[o1req 2109 ‘sojed oddns
9109 ‘peIY [9SSIA d1nssaxd 10J0BIX A} JO SISISUOD I1 ‘SYMJ 104 ("030 ‘soqm) armssoxd
ADMT 10 YMHA ‘S[eutdul
ouON "2109 1030831 AU} SASNOY (D' €) [9SSAA 10J0BAI A, 9J0D TIIM) JOSSIA J0J0BIY
"(O3'¢€) ut papnyou
SI (gV°€) JO sioje|nwunooe
o) 10y udSonIu YL L 010 ‘SOAJRA
"(NI'€) ut papnjout ‘sy[ue) ‘sayon[o se yons soLrelixne payioddns pue "939/uonoalur
st 1oyealq diy 10p0e01 OYL, "9 uostod pinbry/spor jjonys/3urdwnp I0}eId9pOw JO S}SISU0D
(gv-¢) ur papnjout (v €) woysAs umopinys Arepuodss/Arewitid oy} ‘SYMHd Ul
SI OJIMS P2l I03031p
oY “IoAdMOY (FT°¢) Ul *019 “Yue) awnjoA ag1eyosip weds ‘Ajddns zomod
papnjdur are wWool [01U0I SINEIPAY UOWIIOD Y} “WSTUBYIIW JALIP POI [OIJUOD YO8
Ureui 9y} ut sIoyedrpul J10J J1Un [01U0d JNEBIPAY Y} ‘SWSIUBYIIUW JALIP POI [OLIUOD
uonisod pox [onuod Ay, g 3} JO SISISUOD (V' €) WIISAS SALIP POI [0UOD Y} ‘SYMH Ul
‘OVe)
WIQISAS [9SSOA J0J0BAI 019
o3 Jo 1red oxe swisIuByOIW ‘A1quuasse 1Jeys UOISUIXD ‘SII[qUIISSE [OIIMS PIAI ‘A[qUUISSE
QALIp POI [0JJUOD JOBIS [109 ‘A[qUIOsSe J0J0W SIpNJoul wolsAs siy [, sorjddns
Jomo] pue 1addn o 10§ I19M0d TBOLIIOJ[9 PIIBIDOSSE PUB SWSIUBOIW JALIP POI [0NUOD
sgursnoy a1nssaxd o) pue JO SISISU0D (V' §) WIISAS OALIP POI [OIIU0D Y} ‘SYMJ UL
sorjquuasse ‘sojed opmnn -y
"(NI'€) ut papnjout (gVv'¢) ut papnou
SI [eugIs WeIds oYL, € ST AJquuasse 1030w 9} JO 11ed e ST 1By} WAISAS OTUOIIOS[S YL,
SJON uondrLsaq PRA Ipo)

19



3InoI10 Arewrid oy JO 9A[eA
Kyayes/jorar aanssaad ay I,
Are) ur

O0[q ‘SOA[BA JOI[aI pue A)dJes ‘sAeids pue s191edy Iozunssard
‘1oz1mssaxd oy JO SISISU0d (V' ¢) WalsAs [01nuod ainssaid
oYL (v ¢) ur papnjour sI [eudis uonenidoe Aeads rozumssord

(soAreA

popnyour st uonrsod dA[eA oy [, 'wdsAs jue[ood Arewrxd oy} ur onssaxd oy) Sur[[onU0d Jora1 pue Kjoges Arewnad dv'e
Jor]a1 JO 103BIIPUI AY T, Jo sueaw & sap1aoid (v ¢) wolsAs [onuod arnssaid Y[, SOpnJoul) [013U0D AINSSAIJ
‘sproddns odid pue ‘uonensur
‘urdid dooy pajeroosse ‘s19[009 pue sdwund 710 oqny ‘sdwund
‘OM¢) ur JUB[O0D J0JOBII A} dIB WAISAS SIY) JO syuouodwod Jofew oy
popnyour a1e so3uey pue
syroddns odid “yuey uresp (V' €) ul papnpour os[e
‘soATeA ‘Gurdid Surpnpour 0Je SOA[BA UOIJR[OSI PUOI3S 3} 0} dn SJUdA pue SsureIp Jue[00d
sjuouodwod o3eurel(] Arewad oy (V" €) ur papnpour are sueA opms pue uej ‘dund A
(49 €) u1 papnpout UONB[NOIID JUB[00D Y} ‘SYDHV PuUe YD) 10 "s103ueyoxd
St wAysAs Addns 1o7em J89Y 1O SIOJBIQUAS WE3)S Y] BIA WIISAS ATBPUOIIS ) 0}
eas dund Arewnad oy 1 11 SULLIdJSURT) ‘S[EUISIUL pUEB 90D J0J0BAI I} WO JBAY SOAOWIT
Ave) ‘[9SS9A 1010831 AU} Y3noIy) pInyy Sur[ood a3} SAIB[NOIID WIISAS (*910 Surdid dooj ‘s[enojew
Ul popn[oul dIe JA[BA JOI[Q1 jue[009 Arewid oy 1 “YMHd PUB DD UOV UMd 91 “NnoIo pajeroosse pue sduind)
pareral pue 1ozumssaxd oy, K18pU009s B dARY Jet]) SOdA) 103081 JOJ PIsn SI 9pod SIY [, WO)SAS JUB[00D ATRUILL]
'(VV'€) ut papnjout st
SYNEY PUt SYOV SYDD
JO WQ)SAS JojeIopow Y I, "SW)SAS
(@v-€) w papnpour POIR[OI-I01BIOPOW IS0 PUB TIISAS 9SUBYIXS UOL/[BAOWIAL
oIe SOLIBI[IXNE S)I pue uosiod uonnau ‘woysAs dn-o3ewl J0JBIOPOW ‘WIISAS
WJSAS J0JeIdpOW Y} JO Se3 I0A0D I0JRIdPOW ‘Soqn] pue (BLIPUE[ED) UL} J0JBIOPOW ave
1591 9y ‘10AMOH (gV'€) O} JO SISISUOD ((TV'§) WIISAS SOLIBI[IXNE PUB J0JBIOPOW Y I,
Ul papnour SI Weds (IMHJ) WaIsAs [eAOwdl
Aouo3IoWa J10J WSAS MM TMH PUe YMHJ o[dwexa 107 ‘wro)sAs uostod uornau Surpnjour
dwmp JojeIopOow Yy, Jojeropow pInbi] & 9ARY JeY} SI0}0BAI ) JOJ PIsh SI 9poo SIY [, SOLIBI[IXNE PUE JOJBIOPOA]
‘suonreniouad oyp sapnpoul (DY ¢) SYDD 10
(av-e
ole soqn) pue Jue} BLIpUE[RD 91} pue ‘(D' ¢) a1 sjusuodwod
pajeroosse pue soqny assaid oy ‘SYMTMH PUe SYMHJ 104
SON uondrLsaq PIRIA IpoD

20



Juowdimba
POIRIOOSSE PUB ‘SUIdISAS OISOUFRIP ‘SuIqni sopnjour wolsAs sy, .
‘spun Y M HJ Jo seqm aanssaid Jo eaiq 910Joq o[, Jojruow Ve
QUON 01 SI (TV"€) walsAs sed snnuue oy Jo uonounj Arewnad ayJ, sed snnuuy
‘[ong oy Jo A13ajur ayp Jo pue ‘suonesado Jurjjonjalr
I9yJe pue 010Joq Arepunoq ainssaxd oy Jo ssoumy3nye9|
o3 Jo QoueINSse Ap1AaoId Jey} SI0JeOIPUL S} SPN[OUT SWISAS .
(VV'€) 9109 1030831 9} JO 9say [, "Arepunoq ainssaid pue [onJ o) JO AJLISIUL O} AINSUI Qo)) AV'E
11ed oxe YOIYM 039 ‘SII[qUISSSE 1) sjuouodiod pue ‘WdISAS Ioysue) [ong juads ‘saurgorwr AOMT IMHJ) SwoIsAs
[ang apn[oul 30U S0P (V'€) urpongar oy apnjoul ([ ¢) SwWaisAs urpuey [onj 1omod 1y Surpuey [ong Jamod 1y
"w)sAs 19109 oY) ST (HY) “IDD
pue YoV o4 ‘spoddns pajeal pue ‘so[zzou pue S[BUISUL JIOY)
‘S107810U93 WEA)S A} JO SISISU0D (HY) WISAS J0JBIdUST Wed)S
"SWIAISAS 95} U2oMIdq uoneredos SUTUIBIUTBIL JIYM HV'€
WOJSAS JUB[00D ATEPUO0IIS I} 0] WIISAS Jue[00d Arewrid oy
woJj 189y Ioysuer} 03 St (v €) Jo uonouny Arewnid oY, “YMHJ
puE YDD YDV UMd 82 {(s)1moa1d 10 (s)doo| A1epuodas WInIp Wwed)s
ouoN 2JOW 10 QUO ARy ey} sadA) 1030821 10J Pasn SI oo SIY L IO[10q ‘I0JRIdUAT Wed)S
"(NI'€) ut papnjout
oIe ‘WIRISAS uMOpINYS 's19[00% pue sdwnd 10 oqn] sopnjour os[e wdsAs siy [, ‘suoddns
jun A1epuodds e se sdund odid pue uonensur ‘sadid ‘uorjejost dund 10J soAea 913
uone[noI1a1 oy} din 1ey) paje1ado J0j0W ‘OA[BA [01IUOD MO} B 9ABY OS[€ SUTISOP SWOS
uonouny (Werds IO ‘sdwund uore[NOIINAI [BUIO)XI,/[RUIIUI JO SISISUOD WAISAS oY ] .
juarsuel ], paedionuy) OVv'e
SAMLV opjosuedayl 'z (DV'€) Ul papnyoulr st [onu0d 1oM0d YA\ g 'UonIeal Je[onu
‘(OV'¢) ur papnjour o) £q Pa1BIOUIS JBAY Y} SAOWIAI O} [OSSIA J0JOBAI A} YFNnoIy amg)
st Ajquiasse dwnd 10l oy, 1 | Surjood paoiog sapraoid (Hy ¢) wasAs 1o1em Sunemolodl oy, WISAS Jojem Sune[ndIdY
Ig-¢e) ‘s108uey pue suoddns odid pue uonesur
ur papnpour st Yy g © Jo ‘sodrd “yue) 93Ins ‘SOATBA [OIIUOD PIJ[Q PUB PIJJ ‘SIA[RA
SON uondrLsaq PIRIA IpoD

21



o) ‘SIOSUSPUOD Y} JO ISISUOD ABW WIISAS SIY T, ‘O[qB[IBAB

10U a1e UONEIdO 10J J9MOd L[ PAJU TRy} SWISAS [RAOWAI
189y pue 1s0] SI A1jiqeded 101empad) JI 101981 Ay} J0J UONR[NIIID
[eImeu AQ SUI[00D SIPIAOI WIISAS IOSUIPUOD UONB[OSI A,

WISAS J9suapuod Aouagrowa/uoneosy (q

‘s103uey pue sproddns adid ‘sadid ‘si0jenioe

pue soafea ‘dund wnnoea ‘dund 918SUOPUOD “IISUIPUOD
‘dund “aurqIn) USALIp-WIBI)S AY) SPN[OUL AL WOISKS

SIY} Jo syuduodwio)) MO} 191eMPAdJ [BUWLIOU JO SSO[ & JuLmp
[9SSA 103081 A} 03 19)em 3ur[00d SIPIA0Id WASAS SIY L,
vde
WRISAS SUI[009 9100 1030RY (e

:SWASAS SuImoroy

‘uonouny A)oJes © Jo oIn[Iey [enrul
‘Aage) pue (Vvg'€) UB I9}JE POIOPISUOD 9q 0} AJUO SPIU SWIISAS AIRI[IXNE S}

[)0q Ul popnjoul ST uonouny |  Jo AIn[rej Jo saouonbasuoos oy ], JUSWUOIAUD oY) 0} AJIAT)OBOIPE]
SIT} “9Sed © yons u[ ‘uonouny JO 9sea[a1 9} 0} puk dFeWEP 910 0} PBI[ P[NOD YIIYM
3uI]00d UOIIL[OSI J0JOBAI | JUIPIOIE UR JO $90uUaNbasu0d oy je3niw 0 AI1essaodu suonouny

oY) 9ABY SWIISAS [BAOWAIIBIY |  Kjojes oy 03 10ddns opraoad swo)sAs ATer[rxne 10J0BaI [RIUISSH (4M9g) Surjood
[enpIsaI A} ‘SYAF dWOs uf 0M} ) sapn[aul (Vg €) WISAS SUI[00I UOIIR[OSI 2I0J J0JILY UOIIR[OST 910D JOIOBYY

'$9p0odqns S Jo duo 3s() “310daa e 03 pargdde aq 0) papudjul jou SI IPOI SIY,

pasnun a1e Ng'€ pue NG € SOpod ey} 9Jou ased[

‘uonounj A)9§es & Jo AIN[IeJ [BNRIUI UB JOJJ8 PAIIPISUOD oq 0} A[UO SPIdU SWISAS AJel[IXne qae€
9sa} JO IN[IB} JO SA0UINDASU0D I [, “JUSWUOIIAUS ) 0} AJTAIIOBOIPEI JO SB[l o) 0} pue 93ewWep IO 0} Ped] P[nod Yorym
JUOPIOOE UB JO Soouanbasuos ayy ajedniw 03 A1essadau suonouny Ajoyes oy 03 J1oddns apraoid swoIsAs AIeI[IXne 10}0Bal [BIUISSH

SWIYSAS ATRI[IXNE .10JI8II [BIPUISST]

S9J0N uondrsaq _ PRI apo)

SINALSAS AYVITIXNV JOLOVAY TVILNASSH -9d°¢ d'TdId ODNIAOD v 4'1dV.L

22



QUON

(SMLVY)
9100 10)0B3I 3]} OJUT PIIASUI 9q JOUURD SPOI JOIIUOD Y] JBY) JUIAD

AJoy[1un oy Ul AJUO pasn ST WASAS SIY L (DY €) [OSSOA 10JoBaL
3y} ojur uonnjos uoitoq Sundsfur Aq umop I1030ea1 Ay} Jurnys
Jo sueowt & sopraoxd (g ¢) waIsAs [onuod pinbi] Aqpue)s oy,

ame)
[onuod pmbiy Aqpuers

age

(DE'¢) Ut papnjoul st
walsAs uonoafur Ayoyes oy,
((49°¢) ut papnpout

JI® WO)SAS [0IIUO0D WN[OA
pue [e21WAYd Y} WO

pue 03 Surdid uone[noIal
‘SOA[BA UON)R[OS]

"uornye[nsul
pue spoddns adid ‘sadid “sjue) oy Jo SISISUOD WAISAS SIYL, (DHF'€)
pue (49 ¢) sdund uonosfur A1o95es arnssaxd-y3iy ay3 Aq pajoafur
A[Teniur 19yem JO 99In0S 9y} SI Jue} uondafur uoioq oy SYMJ Ul

‘soATeA pue ‘Furdid ‘quowdinbe pajeroosse pue

‘syjuey wostod oy a1e (O €) Jo syuouodwod urews 9y [, ‘A[[enuewt
10 A[[eonewioine OIS A}ANOBII YY) 9SBAIOOP 0} I0JBISPOU O}
0JUI P3103[UT 9q UBD [OUOI AIAT}ORII QUNNOI I0J uonnos uostod
oy ‘Teuuosiad Suneiado Aq A[[enuew pajenidoe 3q OS[e UBD

ng uonerado 1030821 Furnp pasiod sAem[e ST WAISAS UMOPINYS
Kouddrowd oy, ‘Jonuod Ayanoear poddns o1 (wnrurjopes 10
u010q) uosiod 9[qnjos asn OS[e g SWISAS umopinys AouagIowo
JI0j0Ba1 o) JO QuO Ul wniuljopes asn SYMHJ "SUMd Ul SWISAS
umopInys Aous3Iowo ur pasn a1e (wo1oq) suostod a[qnos

(uonedronied

WOJSAS [OIU0D

QWIN[OA PUEB [BOTWIYD

“[ue} uonod3fur uoioq Ay}
s AJurets Y d) uonouny
umuostod Aousgrowryg

od'e

ouoN

‘s103uey pue suoddns
odid ‘sadid ‘s101emoe pue soAeA ‘sduund UsALIp J0j0W O11JO[
‘sdund uoALIp SuIqIN) SpPN[OUL WAISAS SIY) J0F sjuouodwo))

‘uonesado romod mof pue

‘umopinys ‘dniress SuLmp Iojempooy sorddns waisAs siy; ‘syrun
QWOS U] P00 aq Ued (V' §) WAISAS jue[0o0d Arewnad ayp jeyy
0s (HV'¢€) s101e10u03 weo)s oy} 10y Aiqedes urjood Aouo3Ioud
sopraoad (gg ¢) WaIsAs 101empas) Kous3iowd pue AIeljixne oy,

191eMPQJ
Kouddrowd pue AIBI[IXNY

qgd'¢

"SuIeIp SNOJUE[[IISIW pue ‘S1d3uey pue syjoddns
odid ‘sadid ‘s103enioE pue SOATEA Sue) dn-ayew IOSUOPUOD

S9JON

uondrsaq

PR

9poD

23



(Dg'¢) pue (4d°¢) yroq ut
PopnIoul SI WA)SAS [0TUO0D
QWIN[OA PUE [EITWAYD

oy Jo uonouny uonoafur
Kyayes amssaxd y3y oy,
"(VAA"€) UL papnjout s
WISAS A19A0021 U0IO] Y ],

"WA)SAS Jue[00d Arewinid oy} Sursse3o(q e
‘JUB[000 oY} SUIAJUINg e
‘Jue[009 Arewinid 9y} Ul S[EOTYO
Suniquyur uoIso1I09 JO uonenuaduod Jodoid oy SururejurRjy @

‘steas yeys dwund juejood Arewrid oy} 0} Jojem [e3s UIPIAOL] e

“WO)SAS JUB[00D

"(O3'¢) ut papnjout Krewad o 103 A103U0AUl 19jem 10doid o Suturejurely e dd’e
a1e (44 €) JO syue) sSnoLIeA “UOIIRIUAOUOD
Joy sorpddns ua3oniN uoI10q (V' ¢) wasAs jue[ood Arewid oy Sururejurejy e
'(44°€) ur papnjout (1918M TROS YYeys sdund
st dund Arewnid 03 waisAs :Surpnyour ‘suonouny Auewr urew yium Y Md) [0uod
A1ddns 1o1eMm [BIS AU, SOAISS (JF°€) (SDAD) WAISAS [01U0D JUWINJOA PUB [BOTWAYD I, QUWIN[OA PUEB [BOTWAY))
(aae) pue
(49" €) swasAs uaamiaq
OAJBA UOTJR[OSI }SE[ Y} 0}
dn pajooras st (G°€) 9poD
(aae)
Ul papnjour st wajsAs Aeirds
[[9M 1oMm/sn10) pue Aexds
JUSWIUTBINOD Y M H YL
(VvOg)ur .
popnyout St IFUBYIXI JBY ad’e
o 10J 191eM FUI[00D AY T,
(@D ¢) ur papnjout
SI ue} 93.I0}S JojeMm ‘uonoafur A19yes arnssaid MO[ J0J Pasn 9q UBD WAJSAS [BAOWAL
Surpongay/pareroq oy L, 189y [eNpISaI A} ‘Opowr AouddIows Jurm( ‘uonerddo Jo sapowr ‘(suonouny
(Dg €) ur papnjout Aoua3IoW PUE [BWIOU YO SBY WIISAS Y ], "SQUI[ UIRIP AUk pue 3u11009 21090 AouodIowa
SI uonouny urjo0d s1o3uey pue sproddns odid ‘vonensur ‘sadid ‘soajea ‘s1oueyoxo 1dooxa Ymdg pue YMd)
9100 Aouogrowd oy, 189y ‘sdwund Jo SISISUOD WIISAS [BAOWIAL B [ENPISAI Y], [EAOWIAI 18T [ENPISTY
‘s1o8uey pue spoddns odid ‘sadid ‘siojemor pue
SOAJBA ‘siOjR[NUNDIE ‘syue) 159} ‘sdwnd juowaoe[dsip aansod
“ue) 93e10)S UONN[OS UOIOQ B JO SISISU0D A[LIetLid WSAS oy ],
SON uondrsaq PR IpoD

24



1uB[009/K1958S

pue ainssaid

MO[ 91 (g €) WSAS

[eAOWIAI 1891 [eNPISAI

o Jo uonoduny 3urj00d
010D AoUQ3IoWd Y],

“UoIjoUNy PajoJe

o3 uo Surpuadap

(Dg'¢) Io/pue

(49" €) ur papnpout s

(19 €) wasAs onuod

OWIN[OA PUB [BOTWIYD

‘(IMH UMd) Washs Furood 9109 anssaid mo7 (q)

‘s108uey pue suoddns odid pue uonemsut
‘sadid ‘s101emyor pue SaA[eA ‘s19]009 pue sdund

1o aqny ‘sdwnd ‘syue; ‘10jeNWUNOOE a1k sjuouodwod oY, e
"[9SSQA 103081 Y} JO WAISAS JuL[00d Arewurid
o} 0JuT POIOJ SI JjeM JYSI] J0 Jojem AABQY ‘USISIP
J0joea1 oy} uo Surpuadap ‘yH(T & Suump aunssaxd

19s 9y} mo[oq sdoip amssaoid 10J08o1 O JT ‘SYMHJ UT
“oImdnr our-wed)s e

o Jo uonouny urj0oo 0} 2Np J0JOLBAI A} JO UMOP[00d prder & SuImo[[oJ ursrewr Dg-¢
0100 AouaSIoW Y, ¢ UMOPINYS 9} ASBAIOUT 0} Jajem pajeloq Jo uonoafur
(Dg-¢) ur pepnjour pUB [BAOWI JBAY ABOIP SAINSSE OS[B WISAS ST T,
SI ‘WAISAS [EAOWIDI ‘(VDO'T) JU2PIOoE JUB[00D JO SSO B SUIMO[[0} (VV )
189y [BNPISAI O} 9109 1039831 3y} JO 3urj00d pue SUIpooy 10 (V' €)
Aq papraoid 1 ‘3urjood wIsAS Jue[00d Arewirid 9y 03 191eM PIjeIoq sapraoxd
2100 ainssaxd moT g wo)sAs uonodfur ainssard ojerpawIdiur 10 Y31y oY, e
(Dgr¢) ut papnjout st ‘(IMHd YMd)
M SIMHJ 10 (1d°€) wolsAs uonddfur jueood amssaid derpawrdjul 10 Y3y ()
U1 papnjout st (sYMd
J10J) sI0je[nuinooe SWA)SAS
Kq wonoa(ur juej00) ‘| SUIMO[[OJ oY1 OpNOUl ABW WIAISAS FUI[00D 2100 AJUIFIOWD Y], 3ur[009 9100 AdudgIowy
‘s1o3uey
pue sypoddns adid pue uonensur ‘sadid ‘soorjiio uronpal
a1nssaxd ‘s10jenjoe pue SOAJBA ‘SIOUIRI)S PUE SIdN[IJ ‘SID[IYD
‘s1opudq ‘syue} dnpjoy pue Surxrw ‘sdund 1oJsuer) proe oLI0q
‘sy[ue) 93€10)S PIOE OLI0Q YUB) [0JIUOD JWN[OA ‘SIOZI[RIOUIWIOP
‘s193UBYOX9 UOI ‘SIOFULYIXA 18 JANEISUIZAI pue 19jem
[B9S ‘19183721 UMOPIJ ‘SISO umopid ‘sduund Surdreyo apnpout
Aell WIISAS [01UOD JWIN[OA PUB [BOIWUAYD Y} J0J syusuoduwo))
"(d9g°¢) ur papnjout “(uonouny uonoafut
IR YDV pue YOO Kyayes amssaxd y3ry) ainssard 1039821 78 SUI[00D 2109
Jo waysAs uwoneoyund oy, g Kouo31owd 10J Jojem PajeIoq sapraoad 11 ‘sudisop swos U] o
SON uondrsaq PR IpoD

25



(00°¢)

Ut papnyoul st (DF'¢€)
Ul SOARA U} [01JUOD O}
wysAs A1ddns are oy,
(Og¢)

ul papn[our 9q 0}

OS[e SI ‘Jounuey Jajem
uaaad 03 19JBM JO
[y sadid sdoay] yorym
‘WwaIsAs [ dooy, Ay,
"UoIOunj pPIjossye

oy uo Surpuadap
(Dgr¢) Io/pue

(a4 ¢) ur papnjout

ST uorouny uonodfur

‘s1o8uey pue syppoddns odid pue ‘sadid ‘syjuoa pue surerp
‘syuouodwod uoneouqn] ‘soAfea ‘sdund [[y-our ‘sdund
Keads opnjour Aewr wioisAs Aeids 9100 ainssaxd ysiy oy,

"90IN0S J9jeM AJRpUOIAS I St
soA1as (VS ¢) [ood uorssaxddns oy, (D €) dques 93v101S
91BSUOPUOD A} ST WIISAS SIY} I0J J9jeMm JO 90In0s Arewurid

oY ], "paieAodun 9q Y31 2109 Y} YOIYM Ul SYeaIq

Sunmp 1oysuen jeay 3urjood Aeids sopraoid os[e wosAs
o], 103081 Ay} 9Z1INssaIdap 10U Op YOIy SBAIq [[BWS

Io)e AJOJUQAUL [9SSOA J0JOBII Y} UTRIUTBW O} ST W)SAS

Keads 2100 aunssaxd y3iy a3 Jo asodand Arewnad oy,

‘(I g Aurewr) wosAs Aeads 2100 amssaid y3iyg (p)

‘s1a8uey pue suroddns odid ‘sadid pojeroosse ‘dund pue
JIOSUQpPUOD [eas pue[3 ‘surelp ‘waIsAs uoneouqn| dund
puE dUIqIN] ‘SOATRA QuIQIN) UdALIP weds ‘dund 193s00q
‘dund vonoafur a3 opnjour Aewr syusuodwion WAISAS
*10}0BI A} 03I 309[UT 01 WA)SAS

3ur[o0o 0100 anssaxd mof oYy yruzad 03 ApuaroLInsS

sdoip aanssaxd 1030801 o) [IUN P[00 A[ojenbape

SI 910D JOJOBAI AY) INSUD [[IM WAISAS A} JO el

MOTJ Y, “Aiqeded Suroos 9100 Aouddrowd arnssard
Y31y sapraoad waisAs uonoalur juejoos amssaid-ysiy sy,

‘(IM G Aureur) waisAs uondadfur Juefood ainssaxd y3ryg (0)

‘s1o8uey pue spoddns odid pue ‘wonensur ‘sodrd
PAILIOOSSE ‘SIOJBNIOR PUR SIATRA ‘SI9[009 puk sdund
110 [onyg ‘sdund oxe waysAs oy jo syusuodos Jofewr oy,
(VS €) Surp[ing juswurejuod 1030eax Arewid

A} Jo 100[} 3y uo dwns 9y} WOoIJ SPOW UOIIB[NIIIIAI
oyl uI pue ‘(D €) Jue) a3eI0IS I3jem PAJRIOq

o) WOIJ PO UONI2(UI JY) UI Y30q ‘TRAOWI 18y
Keoop wo) Suo[ opraoid 03 pue 10308dI pozLnssaxdop
9} JO 2109 PAIIA0OIUN Y} POO[J 0} JOPIO UI SBAIq
031e[ Surmp jue[00d Aousdiowo Ajddns 03 ST W0ISAS
3u11009 2100 ainssaid-mor a3 Jo asodand Arewnad oy,

S9JON

uondrsaq

PR

9poD

26



Jara1/K)a5es oy, "uonesuapuod 10j [ood uorssarddns ayj 01 wed)s
SunuoA Aq WwaIsAS Jeo[ONU Y} JO UONBZLINSSAIA JOA0 SJUaAdId

(amg) uonoajord

ouoON (319 €) wo1sAs uo1309)01d 9InssaIdIdA0 I910q JBI[oNU Y[, | 9InssaIdIoA0 I9[10q JBI[ONN adge
‘sure1p pue ‘siaguey pue suroddns odid ‘sodid juoa
‘SOATEA U} 0} QUI Wed)s urews oy} woly Surdid ‘saajea [onuod
‘SOATRA K19JBS pUR JOI[I 9} JO SISISUOD AJUIBW WIAISAS YT,
-Ky1oeded JuaroInsSul sey Jo J[qe[rearun SI
(A4 €) waysks ssedAq aurqany oy BIA JOSUSPUOD urew ay3 0 dunp .
Wweo)s A} UdyM AJUO Pasn A[[ensn dIe SOA[eA KJoJes pue JOI[oL oY, He'¢
"SOA[RA AJaJes pue Jar[al y3noayy axoydsounje ay3 03 93IeydSIp “((s)ymouro
wedls sI Jorjal arnssaid Jo poyrow oy, ‘din surqiny 1o aueyo | o (s)doo| Arepuodas s1ow
PBO[ JO 1UaA2 U} UI (V,]'€) WIAISAS WEd)S uret oy} J0J JOI[I | JO dUO dABY [OIYM SI0}OBII)
ouoN | oanssaid sopraoid (Hg ¢) waisAs Jorpar onssoxd wed)s urewr oy [, | JOI[RI aInssaid wedls urey
‘(DV'€) WIAISAS [9SSOA 10308 )
Jo 1red axe sojzzou Aeids pue Furr 1031eds Aeids 0100 oY, e
‘s103uey
pue suoddns odid pue sadid ‘syjuouodwos uorneoLIqN|
‘SJuaA pue surelp ‘soAfea ‘sdwund [[iy-our| ‘sdund
Keids opnyour Aewr wdsAs Aeids 0100 ainssard mo[ oY, e
(300
Jue) 95.10)S 91BSUIPUOD Y} pue (VS ¢) [0od uorssarddns
o} 21k I19JeM JO S0INOS AIEPUOIAS pue AJewllld "Syealq
[Tews J0J dn-ayew A10JudAUl SOp1A0Id OS[E I "PaIdA0oUN
ST 9JOJ O} YOIyM UI S)eaIq 931e[ urmp 3urjood
Keads pue dn-oyewr A10juoAUI 9p1AOId 0] ST WOISAS
Keids 2100 amssaid-moj oy Jo asodind Arewiad oy, e
‘(A G Afurewr) waysAs Aeads 0100 assaid moT (9)
‘(DV'€) WIISAS [9SSOA 10108 o)
Jo 1ed a1e sajzzou Aeids pue Sunl 1031eds Aeids 0100 oY, e
SON uondrsaq PR IpoD

27



ouoN

o1e (QUIPOI Sk ons) SurIojiuow 10npoid uoIssIy 10 UondAIP
BUWIWES ‘UOI}09)P UOHNIN "10JOBAI JBI[ONU B Ul A[qUIISSE [on]
pajeIpRLI UR JO SUIPPR[D [oN) AU} UI OB B 0) SIOJI [on) PI[Ie]

WA)ISAS

uonod}OP [oNJ payre]

dg’¢

"(O3¢) ut papnjout
St (19 €) JO s101e[nwnode
o) 10J se3 I9A00 USOoNIN

‘s1o3uey

pue suoddns odid ‘sadid ‘saaTeA ue) 931ns € ‘s10jenWNIOL
931e] 0M) 9] JO AJUTRW SISISUOD WIAISAS SIY ], "[OSSOA

1010831 9Y) OJUI JOJR[NWINJIR PI[[1J-1dJeM U} JO SIUAIUOD A}
spodoid 1ey) se3 10409 € sopraoxd yorym ‘udgorru pozunssaid
M JOYI0 O} “IoJem PoJeIoq UM PI[[IJ SI SIOJR[NUWINJO.

A} JO U "SIOJR[NWINIOR dFIB[ 0M) SBY W)SAS SIY ]

walsAs uonoafur peay Joddn (q)

‘s103uey pue spoddns adid

pue ‘sadid sopn[our os[e J1 [asSoA 10J0BaI AU} 0} JO JOPBAY
uonoafur woysAs 3urood AouadIowo ay) 03 SI0JB[NWNIIL

oy woty Surdid ‘soAfeA ‘s10JB[NWNOOE A} JO SISISUOD WISAS
SIY, "[9SS9A 103081 Y} JO W)SAS Jue[00d Arewtid oy} ojur
Pa010J SI 19JeM PajeIoq ) ‘ainssald s Joje[nuwinode Y} Mo[oq
sdoip anssaxd 1030801 o1 JT “se3 uoSoniu yPm pazunssaid
PUE J9Jem PaJeIoq YIIM PI[[J SIOJR[AUINOIE SBY WI)SAS SIY ],

Wo)SAS Joje[nuunodde FuIpoofJ 210 (&)

:SwaIsAs Jo sadKy
om) apnour Aew (g €) WISAS J0je[NWNIe SUIPOO[J 9100 YT,

amd)

Joje[nuInooe SUIPOO[J 9100

1d¢

‘s1o8uey pue 11oddns odid ‘vonensur ‘sadid ‘sioje[nunooe

(Sav) wasAs uonezumnssaidop onewome (yS'¢) jood
uorssaxddns oy 03 (Y 1°¢) aur wedls urew oY) woy urdid ‘soATea
[OIUOD ‘SOA[RA JOI[91/A19JeS JO A[UIR SISISUOD WA)SAS SIY T,

"o[qe[reaeUN
ST (41" €) wolsAs ssedAq aurqing o) J1 Wed}S JUIA SOA[BA

S9JON

uondrsaq

PR

9poD

28



QUON

"WIQISAS SUI[00D PAJRIdOSSE A} PUB SPIAIYS Pud Y}
Jo syuauodwod-qns pue syuouodwod uTew I0§ Pasn ST 9pod SIY .

"WQ)SAS JUB[00D J0JOBAI O} WOIJ PALIQJSULI) Jedy

Se [[oMm Se [eLIojew SUIP[OIYS Y} WO} 1oy dAOWAI 0} PAuISAp
oI SWoISAS FUI[00O PIAIYS AU} PUL P[AIYS Pud Y], ‘PI[00 pue
PAIBINIIID ST SAIIALRD P[AIYS PUS PUR JUB) P[AIYS Y} UI IdjeM WSI|
UL PIAIYS [BI130]0Iq PUB [BULIDY} B SB SOAIIS YOIYM ‘1djem JyJI|
1A PITY ST [[9YS U.) SUO0D POIYS Y} PUE [[9YS BLIPUL[LD

Ay} ueam3aq ddeds oy, ‘suonouny yoddns pue [eIONYS [N 03
PUR 998} J0JJBAI PUL BAIR dUIYORW SUI[[oN) AU} 0} SSIIIB MO][. O}
PouSisop Jue) SuIj00d PIAYS B AQ POPUNOILINS dIB SP[AIYS PUS YL,

(IMHJ) warsAs Surjood
PoIRIOOSSE PUEB SPIAIYS PUL

qd'e

ouoN

*Kyiqerado wa)sAS J03eIOpPOW Urejuret
0] SUSISOp QWOS Ul Pasn SI WaIsAs dn-uea[d (wnray) sesd I9A00 Y

(4MHd AOMTD
wlsAs dn-ueo[o sen)

od¢

“WIISAS
uondIIP Y} Jo Jusuodwod AIeIpisqns Aue Jo ainjrej 10 paLordurd
W)ISAS UOI}OIOP AUI[-JJO d} JO dIn[IeJ J0J pasn SI 9pod SIY ],

"9100 U} JO INO JUOP A[[BULIOU ST [oNJ PI[Te] Ay} JO UONEBIO]
o) JO UONEBIJIIUSPI OY ], "UONIAP [N PI[Ie] Ul pasn A[UOWOD

S9JON

uondrsaq

PR

9poD

29



‘sdund ysem u99I0s ‘Sud2I0s Sur[oAey ‘sdwnd [eSnJLIud
‘SI0ZUBYOXO JBAY dIk WIISAS SIY) Ul sjuduodwod Jolew oy,

(VD'€) JO s1o8ueyoxd
1837 91} 01 J31eM FUI[00D Y} SAPIA0Id (gD ¢) WNSAS SIY T,

‘syuouodwiod widsAs Arewtid 103 uIs jeay ao'¢

[eulJ oy} Se S3108 YOIy ‘(TISAS paso[d B Ul s19m0) SUIj00d BIA
*3°9) JUSWUOIAUS 9Y) 03 189y SunedIssIp AqQ ‘19jem UONB[NOIIIAL
IO WR)SAS uado Uk Ul JUSWIUOIIAUD Y} 0} 18y SUI3IBYOSIP

pUE JUSWIUOIIAUD Y} WO 19jem 3ulsn ‘W)sAs pasorod 1o uado ue JojeM IIAIDS IO
ouoN ST (gD°€) WaIsAs 191eM QITAIOS/SUI00D JOJBM MBI [BIUISS AU, | SUI[00D I9jem MBI [BIUISSH

‘s1o3uey pue syproddns odid pue sadid
‘SOATBA ‘Syue) 93InS ‘S193UBYOXI JBaY ‘s19[009 puk sdwnd 10
aqn[ ‘sdumnd Surj00o are wasAs s1yy Jo sjuauodwod Jofewr SIy I,

“JUSUWIUOIIAUD
9} 0] 9SBATAI 10 (gD’ €) WIISAS 991AI3S FUI00D Y} O}
PALIdJSUR) ST 1Y Y [, “JUSWUOIIAUD Y} PUB SWIISAS JAIIOROIPEI vVO'€
U99M)9q JOLLIEQ B S S)OB WISAS 19jem 3urjood juduoduiod

Ay} ‘SNy [, 'SUOIIPUOD JUIPIIIL PUB SIOUILINIIO [euoneIddo

‘(VO'€) paredionue ‘vonerodo [ewou SuLnp SpeO[ 18 9ANOBOIpET (1978M 3UI[00D PISO[D
ul papn[oul SI WajsAs Jurj0od A[renusjod woy [eAOWAI JBAY JOJ JUIS 18aY dJeIpawIoul | Jurpying Jojoealr Juipnjour)
(po1 13snlpe) poi [013U00 Y, ue se 5308 (V)'¢) WisAs 191em 3urjooo jusuodwod ayJ, Jojem 3urjood jusuodwo))

*S3P0IQNS $1 Jo duo 3s() *310daa e 03 pardde 3q 03 papuadjul J0u SI IPOI SIY L,

"9In[IeJ WoISAS ' osned p[nom dInjrey 9[3uls ou Jey) dINSU 0} d[qe[IeAr A[[euwliou a1e syjed MO[J Juepunpay

“JUOPIOdE Uk SUIMO[[OJ pue SuLIp uonounj 0} pasmnbar 't
are je K1oyes 01 Jueprodwr swayr 03 dn yoeq Jo Su1j00d 9p1A0Id 0] Pasn AJUIBW SWIISAS 9SO} IB SWIAISAS IAIIS [BIUISSH
SUII)SAS IIIAIIS [BIJUISST
S9J0N uondrsaq _ PRI apo)

SINHLSAS HOIAYEAS TVILNASSH D¢ A'TAId ONIAOD 'S H1dV.L

30



ouoN

‘s1o3uey pue syioddns adid pue ‘sadid ‘soafea ‘sdund ‘syue)
58e101S Oy} SOPNJOUI J] JINOIIO FURINOIID Urew 3y} 03 sed ‘0D
payund sarjddns syOH0) 10] WAsAs a3eI0)s pue uondafur ‘0D Y.

(409)

o8e103s pue uonoalur ‘0D

40°¢

‘Kjoyes 03 jueprodun

SW9)I pue SWAISAS K1o5es

01 101eMm A[ddns 03 aInjrey jo
oseo oy ur ATuo pasn SI (D°¢)

‘s1o8uey pue
spoddns odid pue ‘sadid ‘siojemoe pue soafea ‘sdwund 1oysuen
“ue) 95BI101S 91BSUIPUOD IPN[IUL WAISAS SIY) J0J syusuodwo)

“(uSrsop juerd ay3 uo Surpuadop)

(Dg ¢) washs Aeids 0100 oinssaxd mo[ pue (D' ¢) WAISAs Aeads
9109 21nssaxd Y3y ‘{(Hg ¢) waisAs uonosafur juejoos amssaid y3yg
‘(A9 €) waIsAs [eaowal jeay [enpisal (Vg ¢) WaisAs urjood
UOIB[OSI 2100 101083l ‘(g ¢) WaISAS 191empag) Areljixne (D €)
WOJSAS IOJEMPIJJ PUB 91BSUIPUOD A} 0} IO (D) €) WIISAS Iojem
[e9s ay3 03 1o7eM sarjddns A[[ensn woIsAs 93eI10)S JBSUIPUOD

YL (DA €) Josuapuod urewr 3y} woly 1ojem gundodoe 10 03 191EM
Suik1ddns £q 9[04 qurqIny o) Ul AIOJUIAUL IOJeMm Y} SUI[JONUO0D
Jo sueaw & sap1aoxd () ¢) WdISAS 95.I10)S 91BSUIPUOD Y,

93e103s 91BSUSPUO))

H40°¢

QUON

"SUOTIIPUOD JUIPIOIL

Suump (Hg-¢) waisAs Su1j00d AouUa3Iowa Y} 03 Jojem sapraold
OS[e 11 Su3Isop awos uy ‘Jood [onJ Juads oY) pue [9SSIA I030BAI
oy} U99MIRq Jojsuen) [onJ Sunmp [ood ) [[1J 0} Jojem PajeIoq
‘oper3-10joral sarjddns jey) yue) 93eI10)S J9JEM FUI[[ONJAI PAJRIOq
Ay st (D §) WaIsAs 93e10]s 191eM SUI[[ONJAI IO pAjeIOg YT,

(IMd) 93e1038
Iojem Surfjongal 10 pajeiog

ane

ouoN

‘s1o8uey pue spoddns odid pue ‘sadid ‘siojemoe
pue SoAJeA ‘SIOJR[NUINIOR ‘SIOLIP ‘SINIJ ‘SIQUIRIIS ‘SIOATIAI IIe
‘sI03uByoXa 183y ‘s10ssa1dwo9 Ik JO SISISU0D AJUrew WaISAS A,

"S[B3S puE SIA[BA SB Yons sjuouodwos paje[ai-A1ayes ajerodo o3 Jre
paxayy ‘Aip sarjddns (DD ¢) WwSAS Jre passaidwioo [BIIUASSS Y |,

(*039 “are yuownjsut ‘3-9)
Ire passaidwos [enuassy

D0

‘s1o8uey pue syroddns
adid pue sadid ‘s10je10d0 19U} PUB SOATBA ‘SIOUIRLS [SEMIOBq

S9JON

uondrsaq

PR

9poD

31



‘suonjenouad Surpuey [ony Suneos] e
{S9U0)eY/SYO0[IIB SS908
juowdmba pue sayojey/syoofare [ouuosiod Sunejos] e
‘suonenouad ourf Juownnsul SUNB[OS]
SuotuIeIuO0d A}
ojenouad Jey) SWoIsAs SuruonIpuod e pue UOHB[IIUIA
‘uneoy ‘onewnaud ‘pInyy snouea 3y} SUNB[OS] e
"(dq¢) ur papnjout are :10J sueow aat
SI9¥ealq WNNdeA J_quieyd & opraoid Aewr (g §) WOISAS UOIIL[OST JUSUIUIRIUOD Y],
uorssaxddns,/Surpring
10J0BAIQY], T {WR)SAS UOIIROSI Judwurejuo)) (e)
‘Oae) (sTeos 100p 007 I1e
Ul popNJour Ik SOATRA :SWIDISAS om) SuImo[[o} | pue suonensuad Surpnjour)
UOTJB[OST WBJ)S UIBW Y, [ o JO 1SISU0D AWl (I §) WAISAS UOIB[OST JUSUIUIBIUOD O [, UOI}B[OST JUSWUIBIUO))
‘s1o3uey pue sproddns odid pue
sadid pojeroosse pue SOA[BA ‘SIOZI[BISUIWIP ‘SI1J ‘SIOFUBYOX
189y ‘sdund are wos£s o Jo syuouodwod Jofewr oy,
(V' €) ut papnjout ose s1 [ood Furjjonjai/jood [ong oy juads 03
‘(HM €) Waishs | J9Jsuer) 210J9q [ong juads oy Sura1a0a1 Aeq uonosadsur [ang juads vae
dn-ueapo pue jood uorssarddns | ayjJ, ‘[ood [ong ay3 Ul SJUBUIWEIUOD SZIWIUIW 0} pue Sul[puey [onf
9} JO SIZI[RIUIWIDP Surmp Aiqisia poo3 103 ued[o jood oy dody] 03 ‘SJUdWS [ony dn-ueopo
pue SI9)[1J oY} SOSn juads oy} wolJ 18ay A29p 2A0WAI 0 SI (Y] €) WaisAs dn-ueg[d | pue 3urjooos jood Furjjonjar
WISAS SIY) ‘SUSISAp Qwos U pue 3urjooo jood Surjanyay/jood [ang juads oy Jo asodind oy, Jo jood [anj juadg
*S9PoIqNS S Jo duo Is() -)10dau e 0) pardde 9q 0) papudjul jou SI IPOI SIY L,
‘uonerpel SUIZIUOI JO S}O3YYS [njwirey jsurede
JUSWUOIIAUS 9y} pue juswdimba jue[d 0] uonoajoid pue ‘ouuosiod 03 uondajoid uoneiper apraoid ose yomym pue juejd romod as
Jeaonu 2y} Jo uonesddo ponunuod oY) AINSUI 0} SOOIAIIS AIBSSA0oU ap1A0Id JBY) SWAISAS ISOY} I8 SWISAS AIBI[IXNE [BIIUSSH
SUWIIISAS AJRI[IXNE [BPUISSH
S9J0N uondrsaq _ PRI apo)

SINALSAS AGVITIXNV TVILNASSH -d’¢ A'TAId ONIAOD 9 H1dV.L

32



QUON

“s423uvy puv jioddns

adid pup sadid ‘s103pnjop puv saappa fo sis1suod jf ‘YoHOT
» 3UIMO0]]0f SaAIDA UOID]OST WIDDIS UIDUL DY) JO 23DYDI]
wo.f juauiuo.diauad juvjd ayj o3 A114110001pv.1 O aSVI]2.4 21}

Juaaa.d 03 :10.4JU00 23DYDI] SIAIPA UOTID]OST WIDIIS UIDUL DY ] (q)

"sa422]s adid puv sadid ‘saajpa joqd

papla. ‘SaaIpA i) SUIPNIOUL ISIAIPA UOID]OST WDIIS UIDJ (D)

:s3and 3uimojjof omy
aYy] fo sIS1SU0D ([ (] §) WaISAS 24]pA UOID]OST WIDDIS UIDUL DY ]

uonounf
UO1D]0S1 WDI]S UIDJN

1'oae

*S3P0IQNS $1 Jo duo 3s() “310daa e 03 pargdde 3q 03 papuduUI J0U ST IPOI SIY L,

uonounj UONEB[OSI IJeMPad) IO WEd)s UIR]A

oae

‘s1o3uey pue suoddns
odid pue sadid ‘s101en10€8 PUB SIAJBA ‘IOAIIDAL JIEB ‘JOFUBYIX
189y ‘10381Rdos “105S01dWO0D € JO SISISU0D WISAS SIY T,

-21nssaxd JudwureIu0d
oy} uey) J91eAI3 2anssaid e je S[BAS J0OP J0[ IIB JUIWUIRIUOD
O} PUEB SIA[BA SNOLIBA U} 0} J3jem Jo J1e sarjddns woysAs oy
‘uonerddo uod) *S[eas I00p OO0 Ik JUSWUIBIUOD PUE (SOA[EA

UOIJB[OST WIBd)S UTeW UBY) JOYJO) SUONJR[OSI PIASO[D JO asn
oy y3noayy ‘YOO B JO 9OUALINIO0 O} JOJB JUSWUOIIAUD
O} 0] 9SBI[QI ATIOBOIPEI B JUIAAI 0] SOAIIS WAISAS AT,

JWRISAS [013UOD B[ UONR[OST JUSWIUTRIUO))

romionp pue siadwep ‘suonenaudd ‘SI00p ‘S[eIS ‘SOAI[S
odid ‘sadid ‘s10jemioe pue soAfeA d1e syuduodwod Jolewr oy,

@

S9JON

uondrsaq

PR

9poD

33



ouoN

“JudunIedwod J9SUIPUOd 91 A

01 3UIpeI[ SIOOP PUB ‘S1AYSBQ I DI PAJRIOq “QUIYIBWL
Sunyew-991 U AINIONIS JASUIPUOI A1 Y} dpN[dul AW
WOJSAS JOSUIPUOD 9T JUSWIUILIUOD Y} J0J sjusuodwo))
‘dwns Juswureuos Yy ur

UONBIUIIUOD UOIOQ YY) SUTBIUTR ‘SI[QUI JT UdYM ‘YDTIYM
901 PAJRIOq YIIM PI[[IJ ST JOSUIPUO 1 YL, "'VDOT ®
SUIMOT[0F 901 UM WEd}S I} SUISUOPUO0d pue Furjood Aq
anpea 9qe1dosoe ue 03 assaid oudydsoune JuSWUILIUOD
AU} SHWI| WIAISAS JOSUIPUOD I JUSWUILIUOD Y [,

WOJSAS JOSUOPUOD 391 Juawureluo)) (q)

‘uonouNnJ podYJe

oty uo Surpuadap pa3oafas staIe (DG ¢/d9 €) Jo/pue
(aq-¢) ‘uonouny siy) jo uonepeI3ap Jo ases Ul ‘SOOH
1O WA)ISAS [BAOWAI JBAY [BNpISaI 93 Jo Med [eigojur

ue SI W)SAS Ae1ds Juowurejuod oy SYA g oWos uy
‘s103uey pue syroddns

odid pue sadid ‘soA[eA UOIIR[OSI ‘S9[ZZOU PUE SIOPBIY
Keads “10309(0 1o[ pmbiy “yyue) aAanippe Aeids ‘sdund
Keads juswurejuod apnjour Aew syusuodod Jofew oy,
ealq aul|

we)s & 10 YOO B SUIMO[[o] 219ydsoune Juouurejuod
o ur syonpoid uorssiy suloqare pue ainssaid juowurejuod
90Npal 0} sUOIOUNJ W)SAs Aeids JuowuILIU0d Y,

wo)sAs Aeids juowurejuo)) (&)

:SUWIQISAS 9213} SUIMO[[0F
oy apnjour Aew (((]°¢) SWIISAS UooNpal anssaid juawure;uo))

(019

‘Teaowras auipor ‘Aexds)
SWR)SAS Juduneasy/dn-ued[o
d1oydsouwne JuswuIRIu0))

aae

UON

‘S4o3uny

pup spioddns adid puv sadid ‘s.103pnjop pun saajpa sapnjoul
wa1SAs 2y J “423pM 3U1j000 24139230.4d $31 3U1SO] WLO.4f 10JODI.L DY}
Sunuaaa.d Aq umopinys Aouas.ioud uv ui 2]o.4 juviiodu uv sdvjd
(2D €) waisds uoyv]ost A2IMPa2f Ui 3y ‘Su1Sap aulos Uy

uonouny
UOID]OS1 ADIVMPID,]

coae

S9JON

uondrsaq

PR

9poD

34



'sadfy
1030831 Joy30 03 9[qeorjdde oq os[e Aew apo9 s1y [, ‘Juaprose-jsod .
‘39 9[qe[IEABUN ST WIBJ)S UTBW USYM Wed)s opraoid o pue dnyrels ¥DD) oae
ouoN 1010831 J0J Wweals ap1aoid 01 pasn ST wead)s AIRI[IXne [eIjuUassy wed)s AIeI[IXne [enuassy
(4a-e)
Ut popnyout st (Sunour)
uonnyIp uaSoIpAy ‘uodonIu YPIm uonnjIp
1oy Ayproey Ajddns ua3oniN Jo/pue SuIXIw JIre ‘UoeuUIqUIOIAI Aq 219ydsouwie JuaWuIBIu0d .
‘Ore) oy} uI uoNBNUIOUO0D UIF0IPAY S[OJU0D (I ¢) WISAS 4d’e
Ul papn[oul SI I9sATeue [01U0Y SEF 9[qIISNqUIOD JUSWIUTRIUO0D I} ‘UOISO[dXd Ud50IpAY [onuod sed
Uu03Ax0-ud30IpAy Ay I, JuapIooe-1sod juswureuod-ul ue Jo Aiqissod ay) djeUIWI[R O, 9[quISNqUIOD JUIWUIRIUO))
"(VH'€) Ul papnjout st siy,
‘(uorssaxddns) uononpal
aimssaid Jo uonouny oy}
OS] Sey WSS UONB[IIUIA
o} SUSISOp QWS U]
(" ¢) ur papnjour
os[e a1e sad£} 1030801
I9U30 Aue UI SWISAS .
uorssaxddns ainssaig adce
"(AQ¢) ur papnjout
SI (19/.0) JOSUSPUOD ‘wa)sAs urj009 191em Jood uorssaxddns o
wed)s a[qqng Ay} "3-9) sopnpour wdsAs sny [, sroduey pue spoddns odid pue syonp ‘sodid
$9dA} 1030821 YA A WOS ‘s10J8N108 PUB SOA[BA dIE SJuduodwod uret Y [, ‘SuIpeo] Snueuip
Jo wysAs uorssaxddns [ood uorssaxddns a3 urejurew 03 193em jood uorssarddns ayp uorssaxddns
amssaid aarssed ay |, dn soyew (4 ¢) waysAs uvorssarddns amssaid juowurejuod Ay, amssaid juowure;uo))
(@@ ) ur pepnjout st juawredwod SIY) 10§ WIISAS
Keads oy T, ‘Juoumredwod 1018I0Ud3 WLd)S B UL pasnoy
are (039 ‘s10je1ouad wedss ‘sadid ‘sdwund Arewnid)
syjuouodwod urewr 9y} sadA] 103081 JYHAA QWOS U] e
wo)sAs Aeads juounredwo) ()
SON uondrsaq PR IpoD

35



Cvae) (soui]
u1 papnjoul st ‘pris [poL1oa2 ‘SOYDIJINS 102UUOISIP ‘SaSNG ‘SAD]o.4 241J02704d ‘SWIISAS 04310 UOISSTUISUD.A] PUD o
Jo ssop jpnavd Suipnjour A12Y] pup (8UlA1222.4 pUD UOYDNIDAD S2MOd) SIUI] UOISSTULSUD.A] p143 uipnjout) aj1s crae
“tomod aj15-ffo fo ssoT [ ‘“tomod 3uidjddns p143 (001410212 ay3 sapnjout Aquivwt waisds sy | -fJO - DY 23v1j04 Y31y
(gd°§) ut papnjoul
a.p Juduidinba pajp100ssp
PUD A2ULLOfSUD.A] 201042
uoyn}s pun apis a3vjjoa
~MO] D Yl uayl Ay ¢ uvyl
§52] S1INdIN0 10ID.12U23 oY1 f] F
NINZNY, 012 ‘S4dULIOfSUD.LY P1JUIOd PUD JUDLIND
u1 papnjoul 1 SASULIO[SUD.A] ‘S40382.440 Suty31] ‘SA2YD24q JINI410 A2MOd ‘SIYIJINS JOIUUOISIP [ VA€
oYy u1 j1o Supvnsul Yy € | ‘SoLpun3/siomo) s yons quouidinbo pavdyoms puv apis Livuirid
VA €) ul papnjout SA2ULIOJSUDA] dnavIs ‘SasNq ‘SAD]a.4 24110210.4d ‘SW2]SAS (04310
OS]V 24D S42YDaAq PaIV[IY 7 ADULIOfSUD.A] PUD A0IDA2UIT (FDD)) 42YD2.Aq JINDL1D AOJDAOUDS
1°vA €) ut papnjout Supnjout pAvAyoIIns 03 [0 WO.Lf SUl] UOISSTUUSUD.A] ‘SJoNp
81 pADAYIIIMS 2Yy3 Suipnjoul snq ‘([ D) A2WAOSUD.A} UIDUL/ADULAOJSUDA] A0IDADUDS ‘A C] UDY]) s
Aomod 2318-uo [p11ivd Jo SSOT [ | 4210243 SuIp.4 JNdino fo $10ip42ua3 [VI11I2]d SIPNJOUL WISAS S1Y [ | -U( - D} 23v3joa Y31

*$apoIqns SI1 Jo duo 3s(] ‘310dax € 03 parjdde 3q 03 papudjur jou SI Ipod SIY I,

(VA €) s201nos 1omod 91s-1Jo pue (1"yH €) 9Is-uo
[1e Surpnjour ‘AMG1 uey} 10Jea13 9383[0A JO sjuauoduwiod pue SWIISAS [BOLIIJ[Q [[B Sopnjoul (VH ¢) WIsAs DY a3e1[oA Y31y ayJ, VA€

(AY g1 ue 19e013) DV 98.I[0A YSIH

*S3P0IQNS $1 Jo duo 3s() “310daa € 03 pardde 3q 0) papuadjul J0u SI IPOI SIY T,

-o1qnd ot Jo A39Jes pue yi[eay Yy} 2Insud
0} anunuod ued A1oe) oY) ainsus 03 A[ddns dnyjoeq Loua3iows apraoid osfe yorym pue jue[d 1omod Jeaponu ay3 Jo uonerado 1€
panunRuod 9y} AINSUS 0} SJUUOdWID S WIISAS 19YI0 0} AL JO MO[J Ip1a0ad Jey) SWIAISAS 9SO} I8 SWAISAS [BOLIIO[H]

SUIJ)ISAS [BIL13I[]

S9JON uondrsaq _ PRI apo)

SINALSAS TVOIILOATH -3°¢ A'TAId ONIAOD "L H1dV.L

36



“(Od ¢) ur papnjout st 1omod
oAanows pue 3unysi JoJ Jomod ¢
(@4 ¢) ur papnpout st pinbry
urureluoo juswdmba 03 Jeay
sap1aoid ey waysAs Suroen

quotndinbo [eoL09[d pajEIdOSSE I9YJ0 PUL SONUID

183 [BOLNOJ[ dY) J0J JIomod ‘T [O1U0D JOJOW ‘SO[qRD ‘SIANLAIq ‘Sosnq ‘SAB[aI ‘SAB[o1 9A1}09)01d Od’e
(@A €) ur papnour sI ‘SIOWLIOJSURI] ‘SIBQ SN AOUSSIOWD ‘SIeq SNq oY} oIk WIISAS (A0St Aurewr
wa)sAs 19Indwod pue [01U0d oy Jo syuduodwod Jofewr Ay [, *MO[dq PUB A ()09 JO SITBI[OA M — MOT3q PUB A009)
‘UOIIRJUSWINISUL JOJ JOMOJ ] | SWIISAS [BOLIOJ[I [[B SOpN]oul () ¢) WIISAS DV 958I[0A MO Y DV 93e)joA MO0
Juawdimba [8911199]0 PIJRIDOSSE JOYIO PUL SIONBAIQ JINIIID
‘sAB[AI ‘s9qe ‘sosnq ‘sIduLIojsuer) a1e syjuouodwod Jofew Yy,
(g4 €) ur papnjout
os[e d1e (039 ‘sourqin} sed J0 J03eIUAS [3SAIP) AN ST PUB A 009
uoam1aq o sorddns romod AouaSiowd (g €) Ul papn[our a1e AY
G1 01 A 009 U29M12q (*939 ‘JIOULIOJSUBRI) PBO[-OSNOY ‘IOULIOJSUR)
901AIOS uoIIR)S ‘JouIofsuen; dnyreys) soormnos romod dpiIs-A1epuodag
(1'vd¢) ut pepnjour
ST A G ueyy a1ow jo opis Arewrid oy, (g4 ¢) ut papnjout ad-¢
are juowdinba pajerdosse pue opis A1epuodds siouojsuen dn-1elg
*019 $asNq ‘SAB[AI 9A1309101d ‘SWAISAS [01UOD JOULIOJSURT)
pue 10Je10Uud3 ‘PIRAYINIMS 97} 0} [0 dU) WOIJ SAUI| UOISSTWUSULT)
‘sjonp snq ‘gHO) pue [0 PAILIdOSSE pue AY G 0 [enbad 1o uey)
(I'va¢) ur $s9[ Suner Indino Jo S10JBIOUST [EILNOI[O SIPN[OUT WAISAS SIY [,
popnjour are juowdinbo pajeroosse
pue Jowojsuesy (AIeIrxne) 90IAIdS "IV AY G 03 [enba (AJST O
uone)s pue [0 dY) UAY) AY G UL} | IO UBY) SSI[ NG DV A 009 Uey 193ea13 93.)[0A Jo syuduodwod pue | dn A9 uey) 10yS1y)
aJow st ndIno J10JeIUST oY) J[ | SWISAS [BOLIIJ[A [[& Sopnjoul (g ¢) WISAS Dy 238I1[0A WNIPAJN DV 938)[0A WNIPIA
cvae)
U1 PapPnIoU1 240 UOISSTULSUD.1]
domod u1 pasn juoudinba ‘StouLiofsun.ay jprpusjod
pUD S19YDa1q PaIVIAY 7 PUD JUDLIND PUD SA0ISDLID SULUIYS] ‘SA2YD2AG-]IND.410 4omod
SJON uondrsaq pPRIA apoD

37



“(44°¢) ur papnjout

sI ‘ourduo o) Jo Sunaels

pides ur isisse 0} saLIR)eq

1o are passaxdwos sopraoxd

[oIym ‘walsAs gunaels
10Je10Ud3 AouodIowo oy, ‘¢

“(d4-¢) ur papnjout

aIe *039 ‘3u1j009 Ja3yoel ‘[10 Jony

"S9[qeO
pue sAe[a1 ‘siouroA03 ‘Ajddns [ong ‘103e10U3 ‘(Jue]d OLIOS[Q0IPAY
10 aurgqan seg 10) aurgua [asarp a1 syjuauodwod Jolew ay I,

‘WAISAS [onJ Aouadiow oy, ‘7 ‘pasn os[e a1e sjue[d 011309[00IpAY pue saulqin} sed y3noyle A9°€
(g0¢) ‘510J210UA3 [3SA1p Aq papraoid st omod KouoFrowd ‘Af[edrdL,
WOJSAS I91eM 9ITIATIS/SUI[00D
MEI [BIJUISSD AT} SI J3[00D "019 ‘TeAOWIAI JBIY “3UI[00D
[10 2qn] 2y} 03 13em sarddns 910D ‘UOTB[OST JUIWUIBIUOD ‘UMOPINYS 10J0BAI 10J paImnbax (110 1ongy Surpnjour)
yey) waysAs oyl (49°€) SpPeO[ 918 SPEO[ [eNuassy ‘1omod 9)1S-1JO pue 9)IS-UO [BWLIOU |  SLIRI[IXNE PIJBIOOSSE
Ul papn[oul SI Wa)SAS 10 JO SSO[ JO SUOIIIPUOD JUIPIDJE FULINP SPBO[ [BNUASS 0} DY 33.I[0A pue uoneIdua3
aqn[ Jojerouad Aouarowo oy, 1 | wmipow sarjddns (7 ¢) woisAs uonerouss 1omod Aouadiowo oy, Jomod KouaSiowyg
"SpIeoq uonnqLysIp
puE SI[qBO ‘SIONBII] ITNOIID ‘SIOYIIOAI ‘SIOZIRYD AId)1eq ‘SLIo)eq
‘(Sdn) serddns zomod ajqudnizojurun a1e syusuodwod Jolew ay I, .
(o d49°¢
"Jomod Dy JO SSO[ B IOl uonouny ‘SI91J1)031 ‘sa11aneq
QUON isnu jey} speoj [1e 03 Jomod sopraoxd (F7°¢) WIsAs D YL ‘Sdn) emod D
((@d¢) wt papnpout st
wIsAs 1ondwod pue [0QUOD Juowdimba
‘UOIBIUSWINI)SUL oY} J0] JOMOJ '€ 9113090 PaJeIDO0SSE JOYI0 pue ‘s[aued uonnqlIsIp ‘sa[qeod
(ag-e) ‘SI93BaIQ JINDIID ‘SAB[AI ‘SI1IQAUL dIe sjuouodwod Jofew oy,
Ul papnjour st (J[°¢) WaIsAs
Surojruow uoNNIAU 109 "AO¥T 10 AOZ1 99 p[nom sagdeyjoa [eotdA 1 “(qH ¢) SI91I0AUL AU} .
-XJ pue 9I09-UI 3Y} J0J IoMOd "7 | Pa9J yorym ‘(9 °€) spreoq A1oneq D oY1 pue (D €) sieq snq aIe age
‘(aae) SwaIsAS 19Indwos pue [01U0D ‘UONBIUSWNISUI [BIIA JOJ SIOINOS
Ul papnjour st (J[°¢) WaisAs Jomod oy, "A[ddns zomod ojqudnizojurun ue sasmbar yorgm
uonenjor saInjedj A19Jes juotdinbo pue uoneyuownysur [[e 01 mod sopraoid ‘wISAS DV [01IU0D pue DY
potosuI3uo ayp J0j Jomod [ | Ajddns samod Dy 1eIndwod oY) Surpnjour [onu0d JUSWINNSUL [BIIA |  UONBIUSWINLISUI [BIA
(Z°¢) ut papnjout
ST JTOSIT WAISAS o) J[IymM
SJON uondrLsaq PIRIA IpoD

38



"(Or°¢) ur wayshs
SuLI0lIUOW [BIUSUWIUOIIAUD
oy pue (g['¢) ut papnjout

ST WQJSAS UOT)OIAP oI Y], '€
“(VI'¢) ur papnjout

uowdinbo snooue[[oosmu pue

dIempIey 991Ul J01e1ado ‘SuoneIOUNUUR ‘SULIR[R JO SISISUOD

WOISAS AU T, *(SI10U3IdW 931S-JJ0 pue 9)1s-uo) drqnd ayp

Jo/pue [ouuosiad Jo A1oyes oy 01 100dsax yym jued oy apisur

UoONIPUOd [BULIOUCE U JO JASUO ) dJBIIPUI IR} SWLIR[R )M
[ouuosiad jueld oy sopraoid waysAs uonerounuue wuee oy, (q)

[0TU0J puUE D)V JUSWINISUL [BIIA
oy Aq paromod A[fensn ST wolsAs
[0TUOD SSAIJB PUB AJLINIAS YT,

"$S900€ pazuoyjneun JuaAdid o} seare
PA[[01U0D UOTJRIPEI PUEB SBOIE [B)IA SEB [[9M SB IS O} 0} SS9008.
[eIoUag S[ONUOD (DHF €) WIISAS [0JIUOD SSIIB PUB AILINDAS A [,

[onuod
$S900€ pue AJLINodg

s1ng (HH'€) Ul papnjour jou st ‘SwoysAs HA'C
juowdmba 1ndwod usomiaq UONEIIUNWIIOD JIYI0 PUB ‘SAUIYORW XBJ ‘SONLIOYINE IPISINO
WAISAS UONRIIUNIIWOD Y], T 0} SoUI[ J0Y ‘SWA)SAS duoyda[d) [eULIOU ‘SUONBITUNWIIOD
(41 €) wsAs Suriojruowr OIpEI SOPN[OUL WIISAS O [, "UONBITUNWIIOD UOLIBIO] S-JJO
jued o) ur popnjout SI SIy pue jue[d [eurojur 10J papraoad ST WOISAS UORBITUNWWOD Y], (B)
‘WRISAS uorRIOUNUUE JO/pUL
UOIEdIPUL pIeoq [0JU0D Ureur :Surmorroy o sapnjour Afeord4y uoneIOUNUUE WLIL[E
oy apnjour jou sa0p (HA'E) 1 (HA €) woIsAs uorerounuue Wiee pue uoneorunuwod oy J, puB UOHBIIUNWIIO))
*S[OJIUOD PUB UONBIUIWINISUI PAJRIDOSSE Y} PUB (*019 ‘PIed DIT10A
"swdsAs Ajddns xomod ‘puey ‘949) SWAISAS UOTJBOIIUIPI ‘SWIISAS UONIIP UONOUW puL
wed yo yuspuadopur Ajjeuriou 9ABMOIDIW ‘UOISIA[I) JINDIID PISO[d A1k spuduodwod Jofewr oy,
ST wsAs sI Y, (A '€) Wasks Oy Dd'¢

"(dd°€) U1 pOpNIOUT ST WIA)SAS

[013U0D PUE UOHBIUSWNIISUT
101e10Ud3 AouddIowo oy, G

(dare)

Ul papn[oul ST UIAISAS UOTO}IP

oIy Yy pue (4S"¢) Ul papnjout

SI UONB[IIUQA JuIp[ing
10JeI0UOT AOUQSIOWD oY

SIJON

uondrsaq

PRI

9poD

39



[10 uonedLIqN] ‘WajsAsqns JuIj00d USF0IPAY J0JBIUIT
‘waIsAsqns U009 I03BIS I0IBIOUIT ‘IOJIOXI WIISASqQNS
[10 [B9S I01BIOUAS ‘I0JRIOUAS ‘souIqIn) dInssaid mo[ pue
(areg) ur amssaxd Y31y oy} sopnjoul WoIsAS 103eIoUas uIqIn) Ay, (SoLreI[IXNE PAIRIOOSSE
popnyour st [eudrs din surqiny oy [, pue ‘sourqan} qa1¢
‘(g4 ¢) ul papn[oul SI saLIeI[IXNE Wo)SAS 10JeIdUd3 aurqing, (e) I01eMPad) ATer[IXne
POIBIOOSSE PUB WOISAS UOIIOBIIXD pUE 1978MPo9)
weo)s 9y} Jo 1ed paje[or oy, :SWA)SAs SUIMO[[0J 9y} JO ISISU0d Aewl (g1 €) soulqnJ, ‘ureur) saurqIny,
“WO)SAS WIS Ure
o} WOJJ Wed)s urelqo jouued Ly
UQYM SWO)SAS SNOLIBA O} WE)S
KIBI[IXNE SIDAT[OP PUB S9JBIOUST
wsAs sy, (V] €) ul papnpour ‘s1o8uey pue suroddns odid pue sadid ‘worjernsur ‘syuoa
SI WQJSAS Wed)S ATer[Ixne oy [, ‘SureIp ‘SI0JOLISAI MO[J SPN[OUl WIISAS SIY} 10} sjuauodwo))
(d4¢) ur papnjout
SI wRIsAs ssedAq ourqang oy, “(uSrsop juerd oy) uo .
‘319 €) u1 papnpour Surpuadap) sdwnd uoALp quIqiny I91EMPId) ATRI[IXNE Y) PUB vd'e
ST (M) wdIsAs uonodjoad oUIqIN} USALIP WIB)S SUI[00D UOIIB[OST 9109 I0JOBII A} ‘QuIgin)
2InssoIdIdA0 I9[10q Jed[onu oY UQALIP Wed)s uonodlur jue[ood amssaxd Y3y oy ‘s10300[0
‘(Hg €) ut papnjout SI (S)1InoIro Jre 30[ wreals oy ‘s19eayal 103eredas aInjsiow oY) ‘wo)sKs
1o (s)doo| A1epuoo9s d10W 10 dUO Surreas wedls ourqtny oy} ‘sduund UdALIp UIqIN) 19JeMPIJJ (weoys Arerrxne
OABY [OIYM SI0JOBII I0J WA)SAS urew oy} 0} wedls sarpddns waIsAs o) ‘uonIppe Uy -ouIqIn) | SUIPNJOUr) SOLIBI[IXNE
Jorja1 ainssaid wea)s urew Ay |, oanssaxd Y31y ay) 03 wWeols SISAIIP WIAISAS WEd)s urew oy ], pUE Weals Urejy
*$apoIqns $I1 JO du0 3s() *310dax € 0) parjdde 3q 03 papudjul jJou SI IpoJ SIY I,
"pasnun oIe T € pUB N '€ ‘HA'€ “Ad"€ ‘AA € SIPOD 1By} Ajou 3sed|d
"SJUQISUEI) 1030l I€
Surmp Jora1 Aouadiowd op1aoid os[e SWAISAS s [, 'SWISASs asay} Aq papraod osye a1e 3UIj00d pue UOIIBZI[IdUISP SUIPN[Oul
SuOIOUNJ SNOLIB A "JOSUIPUOD PUB UIQIN) Y} 0} WEIIS JO MO[J A} JO2IIP SWAISAS UOISIOAUOD Jomod pue Wwedls ‘1ajempoo,]
SWI)ISAS UOISIIAUOD J3M0d pue wed)s “13)emMpadg
S9J0N _ uondrsaq _ PRI apo)

SINHLSAS NOISYHANOD ddMOd ANV WVALS YALVMAdEA :d°€ ATdId ONIAOD '8 41dV.L

40



(HD°€) yue) a8e1038
9JBSUIPUOD JY) 0)/WOIJ IoJem
puas Aewt e (D ¢) WIISAS
[OJIUO0D [9AQ] d1jRWOINE Uk Aq

pourejurewt Aj1odoid St 1osuspuod
urew Y} Jo [9A9] Jojem Y[,
{(N€) ur papnoul SI JOSUapuod
urew oy} 10J 1jem Jurjood YL
“(Dd'¢) ur papnyour

ST (10309[0 IIB) WO)SAS UOTJOBIIXD
SOSBF 9[qBSUdPUOI-UOU A |,

(A €) waishs ssedAq ourqin) 9y} WO MO[J Wed}s I0J JUIS
1B9Y B SB SOAIJS OS[E JOSuopuod urewt oy [, (D ¢) sdwnd udarp
uIqQIN) I0)eMPId) AU} pue (g1 €) saurqiny aInssaxd-mof oy
WOJJ ISNBYXD WEBJ)S AY) ISUIPUOD 0} SIAIIS JOSUIPUOD UTRW Y [,

(juouneon

pUB UOIOBIXD
S9se3 9[qesuapuod
-uou) SOLIBI[IXNE
puR JOSUIPUOD UTRIA

od'¢

‘s1o3uey pue spoddns adid pue sadid ‘uonensur ‘siojeayal
Jojeredas QIMISIOW Y} AIB WIISAS ST} UI sjuduodwo))

(g.1°€) seurqany ainssaxd mof oy 03 parjddns

SI weols pajeayradns ‘AIp oy ], ‘Wed)s uondenxs Aq pajeay
ST 31 9I0UM SoqN) JOJBAYDI JOAO SMO[J U} wied)s Y[, "sarerd
J[3Feq JO SoLIdS ' yInoayy wedls oy} urssed £q anistouwr ay)
soAOwRI pue (g4 ¢) aurqany amssaid Y31y o) woj weals
ISNBYXI SOAIDIAI WIIISAS 1918yl J0jeIedas armsiow oy |

wWA)SAS 191eayal J0jeredas aIm)SION
‘s108uey pue spoddns odid pue sadid ‘worjensur

‘SIOMO[Q ‘SIOSUIPUOD WBI)S ‘SI0JeNIIR PUB SOA[BA ‘SIdINPAX
oInssa1rd wea)s opnyoul A[Urew waisAs siy 103 syusuodwio))

(4.1°€) S[BOS 9ATBA [ONUOD dUIQIN] Pue ‘(D €)
SIS JJeyS AUIGIN) JJeMPA) (g €) S[BIS Yeys dulqin) Ay}
0} wed)s aInssard mof sopraoid woisAs Sur[eas wes)s oy |

WISAS 3ur[eas weo)s auIqin |,

‘s198uey pue
syroddns odid pue sadid ‘uonernsur ‘soajea ‘wosAs Ajddns

©)

@

S9JON

uondrsaq

PRI

9poD

41



‘uonjeiodeas 0} anp
(N €) wolsAs 191eM FUIIBINOIID
oY} Ul 9JBIIUIOUOD JeY) SPI[OS

"WISAS Iojem 9JIAISS

(191BM
J0IAISS pue U100

SOAOWIAT YOIYM WIISAS UMOPMO[q pue 137eM FUI[O0D MBI [BIJUISSI-UOU o} SOpn[oul (N'€) mel1 3urpnjour) 1ojem NJ'€
Jamo0} 3UI[009 Y} SapN[oul ‘uonippe uy (D4°€) sIsuapuod ay} 03 Jajem 3urjood Ajddns o3 3u11009 J9SUSPUOD
WOJSAS I91eM SUnBINOIIO dY T, ST (N €) woisAs 191em Sunernord a1 Jo osodind Arewrid oy, 1o Sunenoir)
‘s198uey pue
syroddns odid ‘sadid ‘uonensur ‘siojenoe pue saAea ‘sdund
IoJsuer) UISAI ‘Syue) 95eI0)S PNIO Pue JiSem ‘SUE) UOTBIUOTIT
UoIUE pue Uoned ‘syue) 93e10]S [BOTAYD ‘siourens deny ursax .
‘SIQZITRIQUILUSP OPN[OUl A[UTRW WISAS Sy} JO sjuouodwo)) W't
‘sopundwr papuadsns Suraowor £q 10)empady oyl Jo Ajenb IQZI[RIDUIWIOP
QUON ) surejurewt (JAL €) WAISAS IOZI[BIUIIAP 9JBSUIPUOD Y, djesuopuo)
"(OM€)
ul papn[oul dIe SIsed 9[qesuopuod
-UOU SJUDA JE1[) WISAS UOISIIAUOD
Iomod pue weds ‘191empadJ ‘s108uey pue spoddns odid pue sadid ‘worjensur
oy ur syusuodwod snotrea ‘SI0JRM)OR PUB JAJRA ‘SYUR) UIRIP ‘SIOIRIORIP ‘SIIRY JI9)eMPIdJ
woJy a3eure1p 3dodde jer) SIUdA ‘(sdwund uoALIp surqIny aaey jey syue(d asoy 10§) suIqIny
pue sureIp 9[oKd [BwLIaY} oY [, dwnd 191eMPo9y ‘(19JeMPI9J UTBW PUB JISO0] ‘QJBSUIPUOD) DA€
(Dd¢) sdwnd apnjour Ajurew waisAs siy) 10§ syusuodwo)) (o0
ul papn[oul ST WAJISKS UOTJOBIIX ‘syue) ‘SI93UBYIX
we)s 9y} Jo Jed poje[ar Ay (DOV'€) [9SSaA 1030831 189y ‘sdund
‘(D ¢) ur popnyour st 3urfeos ) 01 10 (HV' €) SI01BIoUd3 Wed)s o) 0} 10jempady pajeayard | Surpnpour) ojesuopuod
JI0J pasn WdIsAS J19jem [B3S oYL sorddns (D °¢) WIISAS JOJEMPIJ PUEB 2JBSUIPUOD YT, pUE 191eMpoo]
‘(Hg €) ur papnpout st ‘s1o3uey pue spoddns adid pue 1osuopuod oy
WOJSAS SIY T, "SUOIIONPAI PO dUIqIN} 03 dn 1opeay Wedls urews oY) woyJ sadid ‘soA[eA J9Y)0 ‘soATeA
9318 UIMO[[O] JUAISURI) WIAISAS |  9FIBYOSIP WE)S JOSUIPUOD Y} JO SISISUOD A[UTBW WISAS SIY T,
JIea[onu e Jo opmiudew oy} 2onpal .
0] pasn os[e a1k ($)1naI1o 10 (s)doof (DA°€) Josuapuod ade
AIepU099Ss 210U JO QU0 dARY JBY) UIewW 91} 0} AJI00IIP WEBI)S PA[NOI) SUNISAIP AQ SUOIIONPAL
SI030BAI WO} SIITAJP JOI[AI Yy3noIy) peo] suiqiny 931e] SUIMO[[0] JUIISURI) WOISAS Jea[onu IOSUPUOd 0)
axoydsowe 03 SA3IBYOSIP WLI)S © JO opmjrugewt oy} soonpar (4 ¢) WwaisAs ssedAq ourqany oy, | ssed-Aq weols aurqiny
S3JON uondrsaq PRA Ipo)

42



"(gD°¢) ur papnpour
Ale mE@am%m Jajem oo_\Com
pue 19jem FUI[00D MBI [BUASSH T

“wAIsAs uonoajoad
oI1J 9} JOJ PUEB SIOIAIOS UMOP-USem ‘FuLiojem pieA 10J 1ojem
Jo 901nos e sorddns wo)sAs 191eM 99TAIOS [RIUISSI-UOU Y |,

‘SuIp[ing Arerjixne oY) Ul SPeO| [BIUISSI
-UoU MJJ € St [[om Se ‘speo] SuIp[ing aulqin} JOJ [EAOWI
1e0y sop1aoid woisAs 1ojem 3uI[00d MBI [BIIUISSI-UOU Y]

‘s1o8uey

pue suroddns odid pue sodid ‘suoards Fur[oaen ‘saAfeA A[JIonnq
931e[ ‘s19m0) Furj009 ‘s10jowr ‘sdund 1ojem Fune[MOIID

o) 9IB W)SAS 191em SUIe[NOI0 o Jo syuouodwod Jofew Y,

S9JON

uondrsaq

PRI

9poD

43



[[OMAIP/[[oMIdM STIO T,
‘[[OMAIp o) OJUT 19jEM
(sn1o0y) 1ood uorssaxddns
Jo morjyoeq syuoraxd
pue a1nssaxd [BUIdIX
WNWIXBW 97} SUIPIIOXD

"SOA[eA pue sjoued Jno
-mo[q ‘s1odwep ‘swgeryderp ‘OpIsino ay) 03 PAIOAUUOD SIANBAI]
wnnoeA ‘suonendudd a1e wIsAs sy} Jo syjuduodwiod urews Ay [,

woJJ Juswureuod Arewrrd dH’e
oy} $309301d WAISAS SIy T, “(ITeMAIp/[[oMIdM) SNI0] AU JO JTR IPISINO AT}
“WRISAS JOI[S1 JUSWIUTBIUOD IOUIO PUB [9SSOA JUSUIUTBIUOD O} USM)Q 2Inssaid [eIIUSILJIP
Krewnad ot pafes o} "9 “[9SSOA JUAWIUTBIUOD ) UT 2Inssald oy sjonuod (qH€) | Jorre anssaid pue wnnoea
ST WISAS SIY ‘SYMd Ul waIsAs Jor[a1 anssaid pue wnnoeA juswurejuod Arewid oy I, JUSWIUTRIUOD ATeWILI]
"(VH'€) Ul papnjout sI sy,
‘uonounj (uorssoxddns)
uoronpal ainssaid g
Sey os[e WAISAS UONB[IIUIA
oy} sugisop jued owos uy
‘(HI'?9) "SUBJ pue SIo)[IJ “S[Iomionp ‘srojenioe ‘siadurep
ur ‘sasodand uonodjoxd ‘SOATBA ‘SjTun Sur[puey JIe JO SiSISU0d AJUretl WdSAS oy,
uorjeIpeI 10J pasn VH'€
J1“10 (41°¢) Ut papnjour (sAMHd
9Je SIO}UOW UONIPUOD se yons suJIsap jue[d JUSWUIBIUOD J[qNOP UI SHUSUIUTBIUOD
ouaydsowe Surp(ing oy, K1epuooas pue Arewtid J0 YA & UI JUSWUIBIUOD AIEPUOIAS 1O
(VHS) SAMd ® ur uawurejuod Arewnid) Surp(ing 1030891 9Y) Ul [0)U0D JVAH
ul papn[oul o1k Ss}un o009 uoreuIEeIuod Ik pue ‘vimerodwa) ‘uoneuaa sopraoid (VH'€) 3urp[ing JuswuILIUOD
ueJ JuIpIng I0joear oy WoISAS UONR[USA FUIP[INQ JUSWUIBIUOD 103081 Arewnid oy 1030831 ArewLd
*S9PoIqNS S Jo duo Is() -)10dau e 0) pardde 9q 0) papudjul jou SI IPOI SIY L,
uowdmba paje[ar 1opo pue s131y 9jeadoadde Jo asn pue jusrpesd amssard £q suonIpuod
[eo13o101pea oy} Sururejurewt ul sdjoy OS[e WIISAS UONR[IIUIA Y[, ‘[0NuU0d arnjerodwa) pue Ajjenb ire ‘uone[nuoa suipraoid HE
£Aq juowdmba pue [suuosiad yj0q 10 STUSWUOIIAUS [qeIrodo Jud)SISu0d ururejurew pue SULINSSe J0J PAsn aIe SWAISAS DVAH
SwA)SAS (JVAH) SUIUONIpu0)) A1y pue UONE[RUIA ‘Sunedy
SON uondrsaq PR IpoD

SINALSAS (DVAH) DNINOILLIANOD IV ANV NOILVILINAA ‘ONILVAH H'¢ A Td1d ONIAOD "6 A1dV.L

44



Aq parjddns s1 a1oydsoune
judwuIeIuOd Y} SUI00d
I0J Pasn Id3UBYOXI JBaY
oy} 03 JoJem FUI[009 AY ],

‘waIsAs sy} yo juopuadopur
ST(dQ¢) w)sAs

[01u0d sed A[qusnquIod
JUAUWIUTRIUOD JY ],

"SIOJeNn)O’ PUEB SOAJRA pUR
10MIONP ‘SIdZUBYOX JBAY ‘SUEJ JO SISISUOD AJUTBW WA)SAS Y],

(VS €) wasAs jood uorssarddns/[[omjom 1030831 PUB [[OMAID
1030831 913 0} [01U09 drmyeIado) pue UOHB[IUAA sapraold
(ay ¢) waysAs Sunuaur a31nd pue DY AH [[9MI90M JO [[9MAIP Y],

(Img) Suniour o8mnd pue
DVAH [[om1om o [omA1qg

dH't

‘(OH'¢)

ut papnjout st SYMMHd

u1 woysAs 93.nd pue
UOI}B[NOIIORT JUIWIUTBIUOD
K1BpUO023S AT,

“(DH’¢) ut papnjour

SI SYAE Ul WoIsAS
juoumear) sed Aqpuels oy,
“(OH"¢) ut papnjout st
SUMd UT WaISAS Juauean)
sed Aouo3rowo oy,

‘Juowdinbo pajeroosse pue s19)[1} [ROIIBYD pUL
onjosqe ‘szodurep “10mionp ‘suej opnjour Ajurewr syusuodwo))

-a10ydsounie opIsIno Y} 0} dANLR[AI 2Inssatd

JAne3au €18 (Y ) JUSWUIRIUOd ATEpuodds 9} IO Sedle snnuue
9say) surejurewW pue SN JUSWUIBIUOD d[qNOp JO snjnuue

oyl urym azoydsouwne oYy Sjonuod (HH'€) WIISAS jJuswiean)

Se3 pue JSNeyXo UONB[NOIIOI JUSWUIRIUOI AIBPUOIS O],

(juouneon

se3 Aqpueis Yymd
Surpnour) juouneon ses
PUE JSNBYXA ‘UONB[NOIIOAT
JUOUIUTBIUOD ATRPUOIIS

OH'¢

"(gH ¢) ut papnyoul

SI SUON)IPUOD JUSPIOOE
0JOA9S I0J WISAS UOIRN[
pue Jorpax aanssaxd oy,
(@H"¢) ut papnjout

SI SuIp[INg WNNOBA

oy} 0} UOTYOUNJ JOI[OI
oinssaxd oy} ‘SYMHA Ul
‘WO)SAS JOI[o1 WNNOBA
pue ainssaxd oy} pa[ed

ST WRISAS ST ‘SYMJ UL
(@ ¢) ur papnjout are
SIOYB2Iq WNNJBA JOQUIBYD
uorssaxddns,/Surpring
10308y

“(gH ¢) ut papnjour

oIk SI19YB9Iq WINNOBA

S9JON

uondrsaq

PR

9poD

45



Aq parddns st syrun Surpuey

(DS) Suip[ing surqany ayj 03 [0NU0d aunjeradwa) pue

Ire 9y} 03 Jojem 3urjood oy, | uone[muaa sapiaold (HH €) WalsAs DY AH SuIp[ing auiqny ay [, IV AH Surpping surqang, HH'e
‘syzoddns
pue s1o3uey 1onp/odid pue sadid pue sromonp ‘SIOYIJ ‘Syrun
Surpuey Ire ‘s19j89Y ‘SI0JOW UEJ JO SISISUOD AJUTBW WA)SAS YT
(VD' €) WAISAS 1078M )
3ur009 juduodwos 10 (NH'€) -a1oydsoune a3 03 931eYOSIP 910J3q SIS [BOJIBYD OH't
WOJSAS I91eM PI[[IYD oY} |  pue 9In[osqe Y3noay} e sIo)Iy os[e wsAs oy [, (IS ¢) Surpring
Aq parpddns st syrun Surpuey [ong 1uads pue [ong 9y} 03 [OHUO0D 2INJeIddUd] Pue UOR[IIUIA DV AH s3urpying
Ire 9y} 03 Jojem 3urjood oy, | sepraoid (DY €) waIsAs HV AH Suip[mngq [onj juads pue [ong oy, [ong Juads pue [ang
"SIQ)1J PUB SI9YBY OLIO[A ‘S[109 U100
‘syrun SuIpuey IIe I0Monp ‘Suey Jo SISISU0D A[UIBT WIAISAS YT,
‘({H €) Ul papnjoul Os[e SI WAISAS
SIY} PUB WAJSAS UONR[IIUIA [BAIAINS/AOUSZIoW Uk Aq papraold
S1 Aouednooo [ouuosiad I0J JUSWAIINDII UOTJR[IIUA ATBSSI00U I} AH'€
SADIA Y3 03 UIAISAS UONB[IIUAA [BWIOU U} JO IN[IE] JO 9SBD U]
‘(ADIN) Woo1 [01U0D UTe (DVAH woox
ay} Surpnpoul (IS €) Surp[mng [01u0d 9y} 03 3ur0od pue Suneay [013U0D urews Surpnjour)
ouoN | ‘uone[muoA sapraoid (JH ¢) WISAS DV AH SuIp[ing [0I3U00 oy ], DV AH 3urp[ing onuo)
‘syroddns
pue s1a3uey jJonp pue SId[IJ ‘SI9JeIY JLNOJ[S ‘S[I00 FUI[00D
‘syrun SuIpuey IIe “I0MIonp ‘Suey JO SISISU0D A[UIBT WIAISAS YT,
“(NH'S) HH'¢
WJSAS I91eM PI[[IYO Y} (DS €) Surp[ng AreljIxne Je9[onu,/1030eal 9 JO
Aq porjddns st syrun urjpuey | SUONOIS SNOLIBA 0} [01U0D dimelodud) pue uone[RuUdA sapraold DV AH Surping
Ire 10J Jayem SuI[ooo Ay, (4H"€) waisks DV AH Surp[ing AJer[ixne Jea[onu/1030eal oY [, | AIeI[IXne Jea[onu o J0}oBdy
(NH €) Waisks
3ur[009-191BM PAIIYD
ay} 10 (YD) €) WaIsks 19jem
3ur009 jusuodwos oy}
SON uondrsaq PR IpoD

46



‘(HI'¢) ut papnjout st
yoess Jue[d oy} Ul pasn waIsAs
Surioyuow uoneIpes oy ],

‘sproddns pue sjr0m1oNp OBIS Y} JO SISISUOD AJUIBW WAISAS YT,

-21oydsowne
oyl 01 (dH ¢€) yoels ue[d uowrwod e y3noayy pagreyosip pue
P9199[]09 SI SWIAISAS UONB[IIUSA SUIP[ING SNOLIBA WOJJ JIB ISNBYXH

yoels Jue[d

dH'¢

QUON

‘s1o3uey pue spoddns adid
pue sadid ‘worjernsur ‘s[roo 3urjood ‘syue} ‘sagesoed I[IYO 10jeM
‘s101eN)08 pue SIAJRA ‘siojowt ‘sduund a1e sjuouodwos urewr oy J,

"(3[H"¢) SuIp[Ing juowoSeuew d)sem pue (HH'€) Surpiing

oulqIm Yy (DH"¢) SuIp[ing surjpuey [ong (JH ¢) SwIp[ing [oNU0d
(AH €) Surpjing Arerixne yea[onu Jo 103081 (QH'€) [[oMlom 10
[[oMAIp 94} JO SWAISAS UONB[IIUSA U} UI S[I09 SUI[00D JIB SNOLIBA
0] Io1eM PIIIYO Sopraoid (NH'€) WoIsAS 1o1em PI[Iyo YL,

107eM PI[IIY)

NH'€

ouoN

‘sproddns pue s1aguey jonp/adid pue sadid ‘szodwep
‘S101BNJ0B PUB SIAJBA “I0MIonp ‘sjun Sul[puey JIie ‘sjrun
3uruonIpuod Ik ‘suej ISNeYX JO SISISUOI A[UTBW WIAISAS Y],

‘(5[H'€ 01 VH €) SWaISAS UOIJB[IIUIA
IOUI0 YIIM PAYIIUIPI A[[BI1J102dS JOU SIINJONIS [[B SAIB[IUIA JO
syeay ‘sj000 (JNH €) WoISAS DV AH SOINIONIS SNOQUR[AISIW oY I,

(-010 ‘a8e1038

‘sa110Je10q®]) DVAH
S2INJdNIIS SNOJUB[[IISTIA

IH'¢

"(NH'€)

WoISAS J1aem Pa[IYo Ay}

Aq porjddns s1 syrun Surpuey
Ire 9y} 0} 19)em SuIj00o Y[,

"s101eM0R pue sAAJeA ‘sdumnd ‘sioyeay ‘syun Surpuey
Ire ‘s1o8uey 1onp SI0MIONP ‘SUBJ JO SISISUOI A[UIBW WIAISAS YT,

‘(HS' ¢) Surp[inqg juourogeuewr 91sem
a3 03 [01IUOD UOTJBUIWIEBIUOD T Puk Suneay ‘SuIjo0d ‘UONR[IIUIA
sop1aoxd (S[H' €) WAISAS DV AH SUIp[Iing JuouoSeus 9)sem Y,

OV AH Suip[inq
JjuswaZeUBW )SB A

AHE

"(NH'€)
WJSAS I91eM PI[[IYO Y}

‘sproddns pue s1a3uey
jonp/adid pue sadid ‘s101enoe ‘saAfea ‘siodwep ‘suej SJIomjonp
‘s10189Y ‘sjun Jurpuey JIe JO SISISU0d AJUIewl WIISAS oY,

S9JON

uondrsaq

PR

9poD

47



Juawdmba pajefal
pue sodwep Spromionp ‘s1oyyy ‘suej Surpnpour juotudinba jo

105 ojeredoas e £Aq papiaoid st (YH'¢€) SuIp[Ing sIy) Jo JVAH UL OVAH JdH'€
‘Surp[ing [0nu0d ASUSFIOWD A} WO PaysI[doooe e suorouny | Surp(ng [0NU0d AOUdSIdW
QuUON K)ayes wnwiuiw 9y} YOIA Y2 JO AN[1qeIIqeyur Jo ased U] PRI9UNQG/OTWISIONS
"S10JBIdUQS o) Im FUO[e AJ[edretioine pajels st DVAH
SIY T, "saInjeroduwo) vaIe 9y} UIBIUIRW 0} Pasn ST ‘UOIIB[IIUIA
Surpring 1oyj0 Jo juspuadopurt ‘(OH€) DVAH SuIp[ing 103e1ouds .
Kouddrownd oy [, ‘A[ddns 1omod [euriou o) Jo dIn[reJ Jo Ised
ur A395es 03 Juejioduwr SwWoY pue SWAISAs A3ajes 03 Ajddns 1omod DV AH 3urpying
ouON [B01109]0 [eNUASSd op1Aa0Id (se3 ‘[oSAIp) SI0JBIdUS AOUdSIoWH J0jeIduad Aouogrowyg
S9J0N uondrsaq PRI apo)

48



‘swiIe[e pue uoneuaWNISUI Jue[d woiy pajod[od
"K19A103dsa1 ‘(NT'€) pue uoneuLIOjul UIAdLIAI pue SULI0)S ‘Fune[nofed ‘GuLIojuow Aq (s1ondwod Arerrxne

(31" ¢) ur pepnpour a1e uonoojord | oouewniofsod jue[d Jo UOTBUIMIINIOP 9jeINdde pue omb e opraoid pue urewr Jurpnjout)
J10JoBAI PUB [0UOD J0}0BIY 01 s1 (V1'€) wasAs 1amndwoos ssaovordauerd oy Jo asodind oy, | I9Indwod ssavoidpueld

vIe

"Suorounj[ewW Io S[Iey jey) WsAS oy}
SOIJTIUIPI JBY) UOIOIS SIY} UL SOPOJ IOYI0 YIIm Suofe pasn 9q p[nom
opoo SIY T, ‘TeNSIp 18 pake[dsip uonewoyur 9y} Juasaidor 03 sonfea
QUON | SNONUNUOISIP 9JIISIP SN IR} SWIISAS [0ONUOD PUL JUSWNISUI [[V SwISAs DT 1eNsIq

cre

"SuoroUNJ[eW IO S[IEJ Jey) WISAS o) SAFNUIPI Jey) UONIS SIY}
Ul SOPOJ JOYI0 YIIM SUO[B pasn 9q P[nom pod sIy ], -on3ofeue oIe
paAe[dsip uoneuwoyur oy} Jussardar 0} sanfea Jo d3uel pue [eugIs
QUON | 9[qBLIBA SNONUNIUOD B SN IR} SWIISAS [0ONUOD PUL JUSWNISUI [[V SwaIsAs D291 Joreuy

I'Te

*$apoIqns $I1 JO duo 3s() *310dax € 03 parjdde 3q 03 papudjur jJou SI IpoJ SIY I,

‘(pLgAY) Y10q JO aImXIW B I0 SWIISAS [eNIIp
Jo an3ofeue 119 9q Aew A3y ], "suonounj Ajajes Jo 3unsa) pue Aefdsip pue Suriojiuow ‘[0nuod ‘uonddjoid apiroid swsAS D]

“SWO)SAS UOIIB[OSI JUSWIUIBIUO))

‘sorpddns 1omod Aous3I0W0 [0IIUOD pUR JOJUOW 0} SWAISAS
¢3u1[000 1030831 [BULIOU [01JUOD PUE JOJUOW 0} SUIAISAS
{SUIISAS [0NUO0D J0JOBIY

{St9ISAS uonodl01d 103081 O,

Ire

1916 SWASAS D291 yons Jo sojdwexy -oriqnd a3 1o [suuostad 911s Jo amnsodxo
UOIIBIPEI 0} PBI[ P[NOJ 2IN[IeJ IO uonounjew € Ji A[renonied ‘A1oyes 03 juepodurr o1e swaisAs (D29]) [0HUOD PUB UOIIBIUSWINISU]

SWA)SAS (D29]) [013U0 PUR UONEIUIWNIISU]

S9)ON uondirdsaq _ PIPIA apo)

SINALSAS (O®D) TOYINOD ANV NOILVINANNILSNI '€ ATALI DNIAOD 01 41dV.L

49



"(HI"¢) ut papnjout

dIE ‘SI0)IUOW UONRIpR]
Juep1ooe-1sod Jurpnjour
‘sIojuowr uonerpey
{9P0J PaJRIAI JSISO[D A}

ur popnour d1e sjoued 9s9y |,

“(A1°¢) ur papnjout jou d1e
sjoued UOIBOIPUI [ENPIAIPU]

(I'€) U1 SOPO9d I9I0 AQ PAISA0D 10U

juotndinbo pue uonEIUOWINISUL SNOJUB[[IISIW PUL [0XUOD IIFO]
‘SIOMIDAUOD JFIRYD ‘SIOSUIS PAIUNOW [ISSIA ‘QIBMPIRY OBJIAIUI
107839d0 ‘s901A9p 3uUIpI0d31 puk AB[dSIp JO SISISUOD WIISAS SIY],
‘Arepunoq a1nssaid juejooo Arewnid o) UM UIISAS FULIOITUOW
1red 9s00[ 10 SULIOITUOW UONBIQIA O} SOPN[OUL OS[B WAISAS
Suuojiuow Jued oy, ‘uonoe 9A199101d 10 [01UOD dNEWOINE

Aue noyIMm BIEp [BOLIOISIY PUB SPUAI) ‘S30[ UOLIB[NORD SIpIAoId
1] “Juerd oy} woyy vlep sounboe Wo01 [01U0D A} JO WIISAS [oued
sroym a3 Surpnjour (F°¢) waisAs Juuiojruowr ssaooxdjuerd ay |,

(suonouny [onuUO9d
9)OUIdI SNOLIBA PUE
juowdinbe woo1 [0NU0D
Kreyuowarddns /ejowax
pue urew

Surpnpour) Surrojruow
ssao0ad pue jue[d

dI'e

ouoN

‘Surnm
PUE S[OJUO0D ‘UONBIUSWNISUI [[& 9pn[ourl sjuauodwiod s,uIaIs4s oy I,

"WOISAS [0JIU0D JINBIPAY-01}O3[0 A} PUE (19310Xa Y} JO [0IU0D)
Jojerouad urews 9y JO 10JOI Y} Ul P[oY o1_dUILW oY) JO Uone[n3al
‘[onuo0d peoy/paads sepnpour sy, (g1 €) 103eISUT suIqIny oy}
Jo uonerodo snonuruod 10y [0NU0D PuE FULIOIUOW [[B SIpIA0Id
(dI €) WalsAs [01UOD PUB UOIBIUSWINIISUL JOJRIQUAS auIqany oy,

[onuod
PUB UOT)RIUSWNI)SUT
Joyerouod aulqing,

are

ouoN

“UONBIUIWINISUL YIIM SIIMO] [BO1S0]010330W pue judwdinbs
OTUOJ}O[ PAIBIOOSSE JIM SHOBI JUSWINIISUI ‘S9X0(q [eUTIS ‘SIOSUIS
9)OWRI ‘aIeMPIBY SNOSUB[[SISIW JAY)O ‘SI0JRIOUNUUE PUE SWLIR[R
‘SOO1AQD FUIPIODAI ‘S103993P SeF JO SISISU0D AJUretl WISAS Y |,

"9)IS 9} UO SUONIPUOD [BIIFO[OIpEl JY} PUB SISBT

snopJezey Jo 90udsaId oy} s9jeIOUNUUER PUB SPI0JAI ‘S}0)9P pPuB
suonrpuod suydsoune 931s jue[d Jo uoneULIOJUI [€91F0]0I0)OW
sap1aod (D] ¢) WIsAs SULIOIUOW JUSTUOIIAUD A,

SuLI0)IUOW JUSWUOIAUL

are

‘(H"¢) ut papnjout
ST WR)SAs uonodjoad oy oy,

"S9OIAJP
Surp10oa1 pue Ae[dSIp pue SUOIIBIOUNUUE ‘SULIE[E ‘SI0}09)op o1 JO

SISISUOD AUTBW WAISAS AU, "SULIR[R dIIJ JOJ WI)SAS UONRIOUNUUR
pue SuIpIoodI JUIAS UB SOPIACId (g €) WIISAS UOT}09)op oI oY [,

U01OP 1]

are

S9JON

uondrsaq

PRI

9poD

50



"(dQ¢) ur papnjoul s [01UOD
9] UOTJR[OST JUSWUTRIUO0))

(1 €) Wooa [01)u0d Y} ul

SUONIBOIPUL JAIS Jey[} UOTBUdWNISUL JO sad&) JuoxdJIp sosudwos
WAISAS UONOIAP B[ AY [, SSUIP[ING AIRI[IXNE PUB JUSWUIRIUOD
oy} u1 pue Arepunoq 21nssaid Jue[o0d 103081 Ay} UI SYEJ[ [BULIOUqE
3unoa19p Jo sueowt € sopraoid (D] ¢) WISAS FULIOITUOW B[ YL,

(sSurprng Arerixne pue
JUSWIUTBIUOD ‘Alepunoq
JUB[00D 10JOBAI)
Surojiuowr yeo|

ore

((@d-¢) ut papnjout
ST (4T°€) 10F 1omod o1mo9rq

‘SuLIIM puR $)INOIIO JLIO]S PAJR[I PUB SI0}OIP
a1e we)sAsqns SIy) Ul papnjour syusuodwod urew Y[,

‘uonoajold 100801 10J J0/pUE FULIOJIUOW

Iomod I0)0BAI I0J Pasn OS[e dIe SJUSWINIISUT S,
"SUOISINOXA 19M0d-19A0 10 19mod [N} 0) umopINyS WOy
SUOTIIPUOD [[E J& [9SSAA J0JOBII ) OPISINO XN[J UOLNIU o}
SIOJTUOW WIS)SASQNS UOTJRIUSTWINIISUT JBI[ONU 9I0J-Xd Y],

wWo)SASqNS UOTJBIUSWINIISUT 3I0J-XF

‘Juowdmba pojea1 pue arempiey

O0BJIOIUI ‘SI[QUIIY) ‘[991 9FLIO}S ‘T0JOWL QALIP TOIYM

OALIP ‘I0JSueI) AIBJOI ‘SOATBA UOTB[OSI ‘STeas aInssard

Y31y ‘91qe) [83S Q[qRD QALIP [BII[AY ‘UONBIUWINISUL
Suroyiuowr Apqess ‘(paromod-Jros Surpnpour)

SI030919pP UOIINJU Ik WIAISAS SIY} JO sjuauodiiod urewr ay |,

"(41°¢) ur papnjout

OS[® SI $159) AJI[eonLId pue ul[[onjal ‘sjudwiadxd
sorsAyd 1omod-mor 103 papraoxd Suriojruowr uonNAU
[e1adg ‘Jonuos/3uriojiuowr 1mod [B90] pue [0HU0D I1}
XN[J J0J Pasn UONNQLISIP XN[J UOHNIU Y} UO UOTBULIOJUT
soprao1d waIsAsqns UOTIBIUSWINISUL JBI[ONU 9I0J-UT dY [,

EOaw%mQr—\—m uonejuawn)sul 9103-uj

(@

(®)

"W)SASqNS UOIBIUSWINIISUL JBI[ONU 9109-Xd UB puB WA)SAsqns
UONJBIUSWINIISUI JB[ONU 9I09-UI UB JO S)SISUOD W)SAS SIY T,

(Sunroyiuown A1pIqess
10J0BaI YA g Surpnjour)
Sunojuow uonnNAu
0109-Xd PUB 2109-U]

dI'e

S9JON

uondrsaq

PRI

9poD

51



"(II°¢) ur papnjout st

YOV Jo urioyruowr/3urjood
umopinys-jsod oy, L

“(@d-¢) ur papnyout st
wolsAs s1y) 03 1omod 919 9

(Ire)

ul papn[our St A[quIosse
JUSWIS[A [OJIU0D YL, S

are)

ul papN[OUI I WOOJ [0NUO0D uowdmba pajerar pue sjonuod Al
urew Yy} Ul SI0JRIIPU] PUE UONBIUSWNIISUI ‘QIeMPIRY 99BJIAIUT J03e10dO ‘SO01AD ULIR[R
{(dr ¢) ur papnpout st ‘SIOJBOIPUIL ‘SOUOIIIMS ‘ATIINOIIO [ROLIOJ[A JO SISISUOD WAISAS AT,
[01UOD JOJBIOUDS QUIQIN} YT, ‘€
“(T1°¢) ur papnout st yMd 019 (swoyshs
JOJ MO[J UONR[NDIIOAI AY], T | MO[J Wed)s ‘MO[J J)empad) ‘armssald jueood Arewnid ‘amjeradus) uonn[Ip/uoneIoq pue
S(NT°€) U papn[oul ST Wo}sAS Jue[009 Arewrid ‘uonsod poI [01U0D IOJ 9SO} Se YONnS ‘SWIISAS | SpoI [ou0d Surpnjour)
[O1UO0D IJeMPAAJ YL, '] [onu0s jue[d 9y} SIPN[OUT WAISAS [0NU0I JaM0d J0198AI A ], [onuos Jamod 101083y
(uonoazop
“(HonPUIUDIUOD UOYDUIUDIUOD .
[PU423u1 pup [puId1xa) jauuos.iad juvyd 1of sasop [pnpiaipul puv Ligauiisop) CHI't
QUON Sp.1022.4 pUD S2SSASSD (7 [ €) WapsAs Suriojuowt jpuuosiad ay | 3uLio71UoWt [2UUOSADJ
‘[PU31S UOYV]OST UV pup [PUSLS SUIUIDN
D S2IDIDUNUUD PUD UOYDULIOfuUL §5200.4d Sap1004d I] “Sui23SAS o
d d ; ['HI'¢
quvjd pup svaap Juvyd o1fioads u1 2315-U0 Sj243] AJ1A1IOVOIPD.A 4O 3urio11uou
auoN | uonpipn. siojruows ([ HJ €) waisAs suriojmuows uoyvipv.4 juvjd ay | uoyvIPY.L JUD|J
*$apoIqns §I1 Jo duo 3s() *310dax € 03 parjdde 3q 03 papudjul jJou SI IpoJ SIY I,
‘(HI'€) 01 Jamod oy sarpddns (qH ¢) walsAs DY [013U0D pue DY UONBIUWNIYSUI [BIIA U3 1Y) 9JON
(D'€) WoISAS FULIOIIUOW B[ Y} UL PIPN[OUL dIB SI0I09IOP B[ ATepunoq aInssaid 103081 S pasn SIOIUOW UOTIBIPEY HI'¢
(ZHI €) 1ouuosiod 103 pue (['HI'€) SWaIsAs/seare jue[d Ul S[OAS[ UOTBIPRI SIONUOW (H €) WIISAS SULIOIUOW UOT)BIPEI O |
Suriojruow uoneIpeY
SION uondrsaq pPRIA apoD

52



‘(AT')

Ul papN[oul OS[e ST WIISAS
ol JO UOHEBMOE [ENUBIA
“(NI"¢) ur papnjout

JIe WAISAS uo1o9301d

1010821 9} UI UOT)BIUSWINLIISUL
Jea[onu 9109-X9 pue 9109-U]
S(NT°€) Ul papnjoulr S WajsAs
umopInys jrun AIepuodds

e se sdwnd Sunenoioar NI'¢
sdin ey wasAs (SMLV) “dIempJey] 908JI9IUl 10Je13d0 puR UOHBIUSWINISUL
WeIdS JNOYI AN JUSISULI], 910w ‘ANINOIID JI30[ JO SISISUOD AJUTB WIISAS oY,
paredionuy oy jo 1red swog
{(@g-¢) ur papnjour sr ‘UMOPINYS JOJOBII JO UOTIONPAI
woIsAS S1) 03 Jomod o1od[g Iomod onewoine prder € sjeIIUL ‘ATBSS00U UIYM PUEB AIEpUNoq
‘(NI €) ur papnpout ainssad jue[ood Arewnid 10/pue [onJ JO AJLISOIUL O} UIBAIY)
ST 193e2Iq d1n 1030831 Y[, 1By} SUOIIIPUOD S}039pP (NI €) WISAS uonodjold 1030821 oY I, uonodjord 10j0eay
-uawdimbae pojefor pue S[0NUOd pue UONBIUIWNISUL
‘SIQ[[ONUO0D ‘ANINOIID [EILNOI[S OPN[OUT SJUUOdWOd WIdISAS Y,
‘syrun] 9jeadoadde urgim (SY M) [QA9] JUB[O0D NIt
(@4 ¢) w papnjour [9SSOA 101081 AU} PUR (SYM HI/SYMJ Ul) [9AJ] Jojem J0JRIdUA3
ST WISAS ST 03 Jomod do1309[q weo)s oy} surejurews (A €) WISAS [0NU0D IAJeMPIdJ YL, [01IU0D 191BMPI]
"S[OJJU0D PUB UONBIUIWINISUI PRI PUB SI[NPOW
[BO11}O0 “1BIZYIUMS ‘AIINIIID [BILNI[ JO SISISUOD WAISAS Y [,
"2100
e

((@d-¢) ut papnpout st
WO)SAS SIY) 0] 19mod 91O oY,

103081 9} YSNOIY} MO[J UOB[NIIIOAI 9} Surdueyo £q [9Ad[ Tomod
103081 o} Sisnfpe wo)sAs oy, “(101e10U03 Aouonboij-ojqeriea

oy} JO Paads 10) SaATeA UOTJR[NSII 9)BI MO[J UOTJR[NDIIOAI A} JO
uontsod 9y} SOV (T[°€) WISAS JOIUOI MO[J UOTJB[NIITIAL Y[,

(IM ) 10nuod
MO[J UOT)R[NOITOY

S9JON

uondrsaq

PRI

9poD

53



‘uonerado
JOQIIP 10 [[O€aI1 JO 1n0 9q Aewt Jery yuawdinbs Jo uonerodo

MO[[e 0} syse) wiof1ad Ajjuspuadopur yorgm SwSAS [01U0D SWR)SAS JOIUO0D are
ouoN snowouoine are (N[ ¢) SWIISAS [01UO0D 9JBUII)[E JO JJOWY JJeUI)B JO JJOWY
(L1¢) ut
popnyour osye st wdsAs Juriojruowr sjed 9S00[ AU I, *9INIONISeIJul .
pue juowdinba juerd uo suonIpuUOs UOKBIQIA [RWIOUE SUI09}OP LI'e
ouON Jo sueowt & sopraoad (I €) WoISAS SULIOJTUOW UOTIBIQIA AT, 3uLojiuow uorjeIqI A
"dIempIey 9orjIojul Jojerodo pue Ao
0130 ‘UON)BJUSWIILIISUT SJOWAI JO SISISUOD AJUTBW WAISAS oY,
SI'e
-ous jueld 9y) punoie pue U0 SUOHIPUOD JTUWISIAS UO
ouoON uonewIoyur SapIA0Id (ST €) WIISAS UOTIBIUSWINLISUL OTWSIOS O], | UOIBJUIWNIISUL OIWSIOY
"oIeMPpIRY 90BJI3UI J0jerado
pue A1noIrd 9130] ‘UOIJBIUSWINIISUI JJOWI JO SISISUOD WAISAS oY .
oS ure
ueld ay) punoie pue uo SUOHIPUOD [BIIS0]0I0)OW UO UOTBWIOJUL UOI)BJUSINISUL
QUON sap1aodd (Y['€) WISAS UOBIUWNYSUI [BIIS0[0I0IW Y [, [0130]010919IN
‘SWIQISAS JUSWINISUL IO YIIM PIZLI03918d AIpeal uonBIuOWNYSUI .
ouON 9q J0UUBD WAJSAS B JI pasn 9q 01 ATUO ST SUIPOD WAISAS SIY, Jeo[ONU-UON ore
*(*019 ‘WI9ISAS UOIIB[OSI
JUSWUIBIUOD ‘WIISAS FUIPOOT] 2109) SWAISAS A19Jes oy sajenul
A[reonewoine Jeugis UOKENIOR UB JOUW ST UONIPUOD J130] B USY AN
‘WO)SAS 0130] B 0] pojoouu0d o1k s[eudIs Iojoweted paIojiuow oy, .
(uonrenyoe Swo)sAs dI'e
Sy A39yes SuIpadxa juaAdld 03 Koudgrowo Furpnpour)
(@d-¢) w papnyour | wIsAs 9y} JO UOIENIOR dIIBWIOINE SOjenIul pue siojoweted pajoafos uonenor SaINjedJ
ST WR)SAS ST} 03 1omod d1dd[q SIOIUOW (J] ¢) WIAISAS UONBNOR SAINBIJ A19Jes PAISOUISUD oY, Kjoyes pardouruyg
SON uondrsaq PIRIA IpoD

54



‘s1a8uey odid pue sodid
‘SI0JBNIOR PUB SOA[BA ‘SIS[00D ‘SI)[IJ ‘SIQAIP ‘SI0ssaidwiod ‘syueq
OA[BA ‘SIOPUI[AD SBT opnJoul AJUTEW WA)SAS SIY) J0J syusuoduwo)
"PojeaI A39JES J0U Ik Je) AS0Y) J0J pue
suonouny paje[al Ajayes J0j (1019 ‘Ud30IpAY ‘Uagoniu) sosel
passaxdwoo sorpddns yorgm waysAs sed passardwoo oy (q)

(0g°¢) ‘s103uey odid pue sodid pue siojenjoe ) K3
ul popn[our SI WA)SAS PUE SOAJBA ‘SIQAIP ‘SUB) JOAIOAI ‘SIQ[00D IoJE ‘s10ssa1dwoo
siy) 03 3omod oAy g ITe ‘SI0)1J OYBIUL OPN[OUL WAISAS SIY} J0J sjuduodwo))
DO¢) ‘Kjo3es 03 Juepoduwr Jou o1 1By} SHudUOdUWod 0} Ik PAIAILY
ur papnjour st £jojes ‘AIp sap1aoad yorym wolsAs Jre 991AI3S pue [013U0d Y], () sed possardwoo
01 Jueprodunr sjusuodwod :SWA)SAS 0m) SUIMO[[0] Y JO ISISU0D Al pue ([enuasso-uou)
0} Jre passaxdwioo oy, | (O €) wAshs se3 passardwod pue Ik 9OIAIIS PUB [0NUOD YT, IIe 9OIAIOS pue [01U0))

‘suone)s ojdures
pue saA[ea ‘sadid ‘sajzzou ojdwes Jo sISISU0D AJurew WaISAS Ay [,

"SosA[eur [BOIS0[OIpEI PUB [BOTWAYD J0J SWIISAS Paje[al aoIe
PUE ‘WIISAS UOISIOAUO0D JomOod Wed)s ‘Wo)SAS 191em SUIIB[NOIIO0I (suonipuod
‘W)SAS JUB[00J 1008 I} WOIJ (SUORIPUOD JUIPIOJL puE JUOPIOJE PUB [BULIOU
QUON [ewaou Surmp) sodwes s309[[09 (g ¢) walsks Surjdwes oy, Surpnjour) Surjdweg

*S3P0IQNS $1 Jo duo 3s() *310daa e 03 pardde 3q 03 papuadjul J0u SI IPOI SIY L,

"pasnun a1e NY'€ PUB A€ “T'E '€ ‘A€ V'€ S9p0D 18y dj0u asedd

"JUOAQ UE 9Sned ABW SWA)SAS 9SAY} JO AUB JO dIn[Ie,] "SWOISAS A10Jes e
[e31A jou are nq jue[d oy Jo uonerado PaNUIIUOD 0) [BIIUISSI JIB JB} SIOIAIOS PUE SWAISAS ASOY) 9Tk SWIAISAS ATRI[IXNE 9IIAINS
SWI)SAS AIBI[IXNE IJIAIIS
S9J0N uondrsaq _ PRI apo)

SINHLSAS AGVITIXNV AIOIAYES '€ ATHId DNIAOD 11T '1dV.L

55



‘sodid pajeroosse pue so[qeod ‘syue)
‘s101eN)98 pue SIAJRA ‘siojow ‘sduund a1e sjuouodwos urewr oy J,

‘3uInoJ pue uoISoLI09 JuaAdd 03 (‘039 ‘a10[yo0dAy wnIpos II€
‘(A9 €) ur | ‘OuIZzeIpAy ‘OpIxOIpAY WNIUOUWIWIER) STRIIIYD [e1dads sjodlur pue
papnyour st uonddfur proe duog SIoJsuel} ‘sa103S (I3 €) WAISAS uonoa[ur 9ARIppe [BOIWAYD Y, | UONIS[UT SATIIPPE [EITWAY))
(d1°¢) ut papnpout st
WOJSAS UOT)OIIP AIJ oY ‘T
“{(Nd"€) i
Ul popn[our SI WIdISAS o11f "SoTJ YSISUIXd
o) I0J I91eM JO 90INOS YL, [ pue [01nU0d 0} SOAIdS (HI €) WIsAs uoroojoxd a1y oy, uonoddjoxd airg
(DY¢) ur papnjout
os[e a1e syseod ul Jodsuen jonj juads 1oy Juswdmbae Surpuey
pue [ood ong juads 9y} UI SOI[qUISSSE [01UOD PUE SOI[UIOSSE .
[ong 1uads 10 mou o3 Surxols 10J Judwdmba oy, (O '€) (1ong juads pue ysayy Ot
Ul popn[oul aIe SAI[quIasse [ang Juads Jo mau ) Ino Jurye) yroq Surpnjour) o3e103s
ouopN | pue Surpuey ‘Surpeo| 10J Aressaoou juawdinba pue souryoew Ay, | Ppue Jurpuey [onJ JEI[ONN
-ous jueyd oy
uo juowdinbe pue [eLI0JRW S[JUBWSIP PUE 10919 ‘O[puey ‘iodsuer)
(3] €) u papnyour os[e ‘peorun ‘peoy 03 JI0M DUBUIUIBW [BIOUSS J0J Pasn AJQulyoe A€
are juotudrnbo re[rurs 1930 SNOJUEB[[QISIW PUB ‘FUIP[OJFeos/suofie[d ‘SI0JBAJ[D ‘SoueId Surpuey
pue ‘sISI0Y ‘SauBIO A[IqOIN ‘sys1o7] [[& sopnour (Y ¢) Surjpuey juotdinbo pue [euojeN juowdinba pue [eLI01eIN
‘s103uey pue suroddns odid
(dg7¢) pue sadid ‘siojemoe pue soAfea ‘sdwnd ‘sdex) ursai ‘sajise3op
Ul papnjour St YOV pue YDH ‘sy[ue) 93.I10]S I9JBM ‘SUE) 9FBIO0IS [BOTWUAYD ‘S{UB) [BAOWOT
M 107 ‘(IM°€) Ut pepnjour UoIuE pue UOIBD 9PNJOUl A[UIBT WA)SAS ST} J0J syusuodwo) ax¢
SLI SYME 1od (ax'€)
Ul popn[oul J0u SI Wo)SAS “191eMm dn-oxewr pazijeIourwop [e
Suifyund jue[ooo Arewrid oy, | 10J 90INOS Y} SB SOAIIS (T €) WIOISAS Iojem POZI[RISUIWIIP YT, I9)eM PIZI[RIDUIWIA(]
SJON uondrsaq pPRIA Ipo)

56



AK1epu099s 10 Arewrid ot Jo 1red st
1 1oyloym uo Surpuadap (gS°¢) 10
(VS’€) ur papn[out sI sowely I00p
‘39 soyojey 1odsuen juowdimnba
[ouuosiad jo yred jeimonns oy ‘9
“(gH €) ur papnout st oAJeA
Jorje1 amssoid juowiurejuod Yy, g
“(ds¢) ur papnjout
SI 31 “JUSWIUIRIUOD ATBPUOIIS
® suloj SuIp[ing 103081 9 JI
(VS €) WdIsAS SIY) JO SIUQWII[D
urew ay3 are (sued om] JOWIOJ
o} S109UU0D YIIYM) WAISAS Surnuoa
o) pue jood uorssaxddns/[[omiom
10108a1 o} “T[OMAIp SYME 10 '€
“(aae)
Ul popn[ouI dJe WIISAS JI9SUSpPUO0D
901 JUSWUIBIUOD PUB WAISAS
JIOSUQPUOD Wed)s 9[qqnq Y} ‘WoIsAS
Kei1ds JuOWUIBIUOD AT, "WOISAS

[eanzonys ayy 03 poywi] st (VS'E) ¢ "VDOT & Sulnp pases[al [BLIQJBW SAT)OBOIPEI
$S0IMONIS [eUIOUL o} QUIFUOD YOIYM I1 JO sped urew 9y J0 UOHB[[BISUL
S11 pue uIp[Ing JUSWUILIUOD Y} 1030831 9} SUISO[oud SwIsAs [ermonns Arewrad oy urpng JudWUIBIUOD
SE PauIJop 9q ued SIY} ‘SYMJ 104 T | sosnoy (VS ¢) Surp[ing juotwurejuod 1030edr Arewrid oy, 10JoBaI ATetLL VS'€E

*sapodIqns §1 Jo duo 3s() 31odaa e 03 parjdde 3q 0) papuadjul jou SI Ip0Od SIY T,

"SOPO9 9SAY) UI PApN[oul J0u Ik SFUIP[INg Ay} U SABI} J[qRI PUB YI0MIINP ‘FUIUONIPUOD IIB JO UONR[IIUIA
Suneay ‘suonenouad (8OO ‘uonensul ‘s1qqnus ‘syroddns ‘siofuey pajeroosse s sadid pue juotudinbo ssaooxd Auy

‘syjuouoduwoo St
[eImonys Iefrwals 19yjo pue sisiol ‘sproddns ‘s100[J ‘sFurrao ‘sjrem s3urpng/s[joys 9y} a1e SOp0od Sy} UIYIM SUIAISAS [BINONI)S
SUIA)SAS [€ANIINI)S
S9JON uondrsaq _ PRI apo)

SINHLSAS TVINLONYLS -S'¢€ dTHId DNIAOD CI H1dV.L

57



"SWOOI JR[IWIS IOY310 pue wool judwdimnba
[onuod ‘wool Surpeaids 9[qeo ‘sjouIqed UONeIUIWINISUI

QUON pUE WOOI [0JJUOD UTeW Y} Sasnoy Jurp[mng sy, Surp[ing jonuo) as-¢
‘swa)sAs Surysijod jue[00d ALl e
{SWOISAS 1)1 pUB UONB[NUIA Aoud3Iowy e
‘Aeids juowurejuod
pue (YHY pue uonoafur A19yes) stuaisAs 3urjood
2109 Aouadiowd arnssard mo[ pue ainssaid ySiyy e
(SOAD) WISAS [ONUOD SWN[OA puUe
[eo1woyo oy} se yons sased pue pimbi| oAnoeoIpEl
urejuod Aew jey) sjuduodwod pue swaisAs 1roddng e
:sosnoy ATurewr jeyy Surping 939I0U09 PAOIOJUIOT urpring
QUON | Pasofous ue sI Jurping AJeI[IXne Jes[onu Jo J0J0BI Y], | AIRI[IXNE JBI[ONU IO J0}OBY 0S¢
(gH¢) u
popnoul SI uonouny Joras anssaid
UL "(gS'¢) Ul papn[out osje sI “JUOUIUOIIAUD O} SOSIBYISIP
Surping wnnoea oy} ‘SYMHJ 04 ‘T QATIOROIPEI 9} JIWI] O} SOLIBI[IXNE/SIY 1} PAIRIDOSSE
samdg pue symd pue ‘ainssaid oAne3aU urRIUTRW O} WIISAS UOTIB[IIUA
ul 2Im3onI)s JuIprng Jojoeal oy} pue ‘Furp[ng JUSWUILIUOD Y} JO SISISUOD ATurew SIy I,
‘sjuerd 1omod Jeo[oNU JUSWIUIRIUOD
o[qnop ut 3urpying 1030eax ‘[BLIOJEUI QAT}OROIPERI OUIJUOD O} IOLLIBq [EUOLIPpE
oy pue uIp[ing JUSUWIUTLIUOD ue se pasn 1 yoiym (VS ¢) SuIprng juswurejuod
J0300a1 Arewnad oy3 uoomioq uor3ar 10)0ea1 Arewunid oy} Sursopoud swaisAs rexmonns | (YMHJ) Surp[ing wnnoea
snynuue o) sopnour Jurp[ng ) sasnoy (gS'¢) Surping 103oeax oy 10 Surping 10 SuIp[Ing JudWUIBIuOD
JUSWIUTBIUOD J0JOBAI ATBpU0ddS U], ] | WNNoeA JO JUIp[Ing JUSWUIBIUOD J0JOBAI ATBPUOIIS O 1030831 AIEpU0J9S qs€
VS € Jo 1red s1 103e10U03
Wea)s pue SALIBI[IXNE S} pue
Joj08a1 o) 3uISnoy JUSUWIUTBIUOD
Arewd o ‘SYMHJ 10 L
(@q-¢) ut papnjout
SI SOINBIPAY pue SI00p ‘39
soyorey Juawdinbe pue [ouuosiad jo
uonouNj UONR[OSI oY ], “JUSWUIBIUOD
SJON uondrLsaq PR IpoD

58



saIonns
OUON | SOLIBUQDS AOUQSIOWd 0} JOJed 0} JUBIW SANI[IOR] AIS-JJO Kouadiowd ANIs-JJO AS'€
Wo)SAS & uI urede pasn 9q ued 11 910§oq Surperddn
J10J JU9S 9q ISNW pue PapeISumop sawod9q judwdinba (IMHJ) Surpring
QUON | JO WIdISAS B WO PI[[Ids 10 payea sey jey 10jem AABOH | uonepeid-dn 1ojem AABOH 0S¢
3urpnq [01u0d AoUd3IW
SUON V/N PaIUNQ/OTWSIoS dS'¢
QUON V/N | (wodo/paso[ous) preAyonms NS'€
2IMoNIS eIl
SUON V/N 10/pue SI1omo) 3urjoo)) INS'€
"("TS°€) UT papn[oul o€ SYUIS 12
djewn[n SUIUILIUOD SAINIONNS Y], ISO[ U] dABY SHUIS
189Y A0Ud310W puk [BULIOU UYM JBIY ABISP QAOWIAI gurpring
SUON 0} SUBOW SNoLIBA AQq popIaold St yuIs jedy ojewnn oy | uIs Jedy ojewnn dnyoeg 1S°€
(+010 “191BM Q11
‘1918M dn-oew ‘3UIj009
ouON V/N | Surpnpour) uoneys Surdwng SIS €
Surpring
QUON V/N JUQWASBURW 9)SBA HS'€
SUON V/N 3uIp[ing aulqng, DS'E
s3urping
QUON V/N [ong yuads pue ysarg 4AS°€
"SI0)BIdUQS ouIqINn} urpring
ouoON Se3 10 [9SAIp AOUdSIoWd A} 9snoy Aewr Surpying Sy, 10JeIdUa3 Aouogrowy AS'€
SIJON uondrsaq PRI po)

59



"(D3"¢) Ut papnyoul ST wa)sAs "SIO)If pue

STy} 103 ITe $s9001d pue [o1U0) ‘7 ‘sodid ‘syyuey dn-pjoy ‘sdwnd sopnpour A[urewr WaisAs SIy ],
“(dH ¢€) ut papnjour .
st oxoydsounye oy} 03 sased "9SBAJaI1 JO SUI[0A091 J0J WAy $ass9001d pue syue) WISAS IME
JAT)OROIPRI PIssa001d sjuoA KBOOp UI WY} SIIO)S ‘SWDISAS SNOLIBA WOLJ SOSES 9AT}OROIPEL J3xeyosip pue dn-pjoy
18y wIsAs yovys yueid oy, 1 1991109 (DA\"E) WAISAS 9)SeM JANJBOIPRI SNOASES A, | JISBM JAIOBOIPRI SNOJSEN)

‘sourgorw Julreq
pue ‘sunip ‘roddoy ‘98nJLIIud sopn[oul A[Ure WaISAS SIY T,

‘[esodsIp 10 93v10)S ame
(OY¢€) 9)1S-JJO pUR JJIS-UO JOJ SAISBM JAIIIROIPRI PI[OS $3s$d201d wosAs
ul papnjoul d1e SJUSW[d [ony juadg puE S309[[09 (FA\"€) WAISAS 2)SEM JANIBOIPEI PI[OS Y], 9)SeM QANJBOIPEI PI[OS

"SUWN]09 A3ULYIXS UOT
pue s19)]1y ‘sadid ‘syuey ‘sduund sopnjour Ajurews waysAs Sy,

‘101eM dn-93EW 10J0BAI PUE PIOE OLI0Q JO 9SNAI
o3 10§ Jue[00d Arewrid oY) sass9001d ATurewr wdsAs oy,

VM
‘[esodsIp 10 a31eyosIp pue KJIA1JOBOIPEL
Jo Aeoap 10} dn-pjoy ‘SurjoAoar 103 way} sassao0ad uay oS reyosip
pue swlsAs jued snoleA WOIJ SWEINS A)SeM JATJOROIPEI pue ‘dn-poy ‘3urssaoord
QUON pInbi] $3091100 (VAN "€) WAISAS 9)sem aATIOROIpRI PInbIy oy, d1sem 9AnOEOIpEI prnbr

*sapodIqNns §1 Jo duo 3s() 31odaa e 03 pargdde 3q 0) papuadjul jou SI Ip0Od SIY T,

"P2199101d 21B JUSWUOIAUD 9} Pue [dUU0SIdd 2INSU 0 PUB ‘OAT}OBOIPBI-UOU JO JAIIOROIPEI JOYIAYM

‘9)sem Jo adAy zernonaed yoed arm [8Ip 0) poudisap A[[eoyroads SwolSASs 9SOy} dI8 MO[Oq SIPOD O} UL POQLIOSIP SWIISAS oY [,
“wI0j prjos 1o pmbiy ‘snoases ur mnooo Aewr sajsem Jo sadK) asay yrog "peonpoid os[e 1k so)sem IO )sem M€

9AI}OBOIPRI 0} UOIIPPE U] "SONSLIJORIBYD [BIIWAYD Pue [BIISAYd JUSISMJIP [IIM SULIOJ JO AIOLIBA B UI SINOJ0 JJSEM JAIOROIPEY

SUIIJSAS JUIWAISRUBW JJSBAA

S9JON uondrsaq _ PRI apo)

IWHLSAS INHIWADVNVIN HLSVM M€ ATHId DNIAOD €1 4 19V.L

60



“WeIOS 10J0BaI B 3UIMO[[0F
SjuaIsue) [9A9] Sump Jo sdnyress jue[d Sulmp [9SS9A 103081
9Y) WO} 19 SOAOWIDI WAISAS SIY) ‘UOIIPPE U] "SO0BJINS

1oyjo pue sadid ‘[ong uo sonrmdur Jo uonisodop oonpal SIME
0} A1essooou st Aund 1918 A\ (DY €) SOUI[ UOTIB[NOIIOOT (019
Ay} pue (DV ) [9SSAA 103081 Y} Ul Jojem oY) Jo Ajund AOMT UMHL AMED)
QUON ) surejurel (AN €) WAIsAs dn-ueoo 19em 103081 oY, dn-ueo[o 191eM 10J0BY
(A ¢) ur papnpout
SI WAJSAS U000 19jeM
uorssarddns amssaxd ayy, ‘g “JUSWIUIRIUOD
‘(v ¢) ur papnjour O} OPISUI S[OAJ] UONBIPEI 90NPAI 0} A[SNONUNUOD SUNI
ST SIY ], *SIOZI[BISUIUIOP wo)sAs o ‘Jood uorssaxddns oy 03 JUBJO0D 10J0BII SOSLI[OT
pue s19)[y dn-uea[o UoIym Uonn[oAd Aue Juimor[o, “spwl| paqrosaid urgpm HM'€
[ood uorssaxddns sasn (V' €) Ayrenb 191eMm J00d norssaxddns oy surejurew 31 ‘uonjerodo
wolsAs dn Surueo[o,/3urjood 1omod Teuzou Sunng ‘sonunduwil 1910 pue SUIPOI SATIOROIPEI
[ood Surjjanyai/jood Surrowar Aq 107eMm [00d uorssarddns oy Suifjund 10y sueow
[ong Juads o ‘suIsop swos uf ‘| & sop1aoad (HAn €) wysAs dn-ueoro [ood uorssarddns oy | dn-ueopo [ood uorssarddng
‘(am€) @reudoadde se ‘woisAs 91seM 9ATJOBOIPEL
-uou o1} J0 (WA €) WAISAS 91sem 9ATI0ROIpEI pInbif ay3 03
aZeurerp siy) spodsuen pue jueld oy INOYINOIY) suretp ooy DM€
Surpnpour ‘sadInos SNOLIBA WOIJ dSBUIBIP SAIOBOIPRI-UOU pUB (syuda Surpnjour)
QUON | 9AIIOBOIPEI SIOJ[09 (DA "€) WISAS dFeurerp juowdinbs oy, 93euresp juswdinbyg
"S9)SBM QAI}OBOIPET
o[puey 10U SOOP WAISAS SIYL, T (seare
S(IM€) ur papnpour ‘uoneydroord Aq pasnes Ajurewr aie jey) d3eUreIp JOOI PUB | JR[IWIS IOYI0 IO ‘JOOI ‘IOO[J AM'€
ST W9)SAS dFeureIp Joor oy, ‘] | JJO-UNI Q0BJINS Y} 107100 (AN €) WsAs oFeurerp juerd oy, Surpnour) o3eurep jue[q
‘umopmolq Aoedes g3y orporrad sapraoid woisAs sy
‘UMOPMO[q SNONUNUOD ‘[eWIOU AU} O} UONIPPE U] "SI0jeIoual .
weo)s Y} WOIJ PrId pue SJUBUIWEIUOD SUIAOWAI JO POYIOW ame
QUON © Sop1A0Id (FA\'€) WISAS UMOPMO[Q J0JRISUST WIL)S SY L | UMOPMO[q J0JBIdUSS WBdS
"QAT}OROIPRI JOU a1k Jer 9IS Jued o e pajeroudd | (snoase3 pue ‘prjos ‘pinbiy) .
QUON] | S9)sem e Sa[puey (AN €) WAISAS 9JSeM JAT}IOBOIPBI-UOU Y T, 0)SEM QATIOROIPBI-UON ame
SIJON uondrsaq PRI po)

61



‘s103uey pue spoddns adid

pue sadid ‘uonensur ‘s10}eN1OE PUL SIA[BA ‘SUB) SUIATOODL
‘syjue) 180921d “S)IUN JOZITRISUIIIP,/IA) 1} ‘SIOZUBYIXD

19y ‘sdwund opnpour wosAs s1y} Jo sjuduoduwod urewt oY [,

SIJON

uondrsaq

PR

9poD

62



9pod (310dar YT JO 1% .
QUON | JI9Y}0 Aue 01 3UO0[dq JOU S0P JBY} WIISAS AUk I0J ST Ip0d SIYT | Ul pagroads) swolsAs 1010 vz
*9p0d 19130 Aue 03 U0[eq 10U S0P 10
PALUIPI 9 JOUURD WIJSAS B USYM PUB (SINSST dourWLIOJIod uewINy “3°9) PIAJOAUL ST WAISAS 913103ds OU dIdYM PaIsn SI PO SIY L, AL
PIAJOAUT WIAISAS ON
S9JON uondrsaq _ PRI apo)

TAATOANI WALSAS ON -Z°¢€ d'TdId ODNIAOD +v1 4 1dV.L

63



2.4. CODING FIELD 4: FAILED/AFFECTED COMPONENTS
This field identifies:

(a) The component(s) of failed or affected system(s) that failed or lost their normal function, thereby
initiating or triggering further steps of the event;

(b) The important component(s) of failed or affected system(s) that failed or lost their normal function
as a result of, or during the event.

The components of a nuclear power plant are divided into five main categories:

(a) Instrumentation;
(b) Mechanical;

(c) Electrical;

(d) Computers;

(e) Civil.

The appropriate code is mentioned for the failed component from the list of codes. Some failed or
affected components can be categorized by more than one code. In such cases, all codes of importance
are to be selected.

Suspected but not identified as the failed or affected components are also to be coded according to
their category.
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TABLE 15. CODING FIELD 4: FAILED/AFFECTED COMPONENTS

Code Field
No specific component involved
4.0 The code 4.0 is only to be used if no component is involved or no specific
component can be identified.
Instrumentation (gauges, transmitters, sensors, controllers, detectors,
4.1 displays, etc.)
This code is not intended to be applied to a report. Use one of its subcodes.
Other (to be specified in text of IRS report)
4.1.0 The code 4.1.0 is used for the instrument components that cannot be coded in any
code from 4.1.1-4.1.16.
4.1.1 Pressure
4.1.2 Temperature
4.1.3 Level
4.14 Flow
4.1.5 Radiation/contamination
4.1.6 Chemical concentration
4.1.7 Position
4.1.8 Dewpoint, moisture
4.1.9 Neutron flux (detectors, ion chambers, and associated components)
4.1.10 | Speed (rotational speed of equipment, wind speed, etc.)
4.1.11 Fire (smoke, flames, heat, etc.)
4.1.12 | Hydrogen concentration
4.1.13 | Electrical (current, voltage, power, etc.)
4.1.14 | Vibration
4.1.15 Seismic motion
4.1.16 | 1&C signal
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Code Field
Mechanical
Notes:
4.2 1. Welding parts are coded under 4.2.6 and/or 4.2.7.
2. 4.2.6 does not include fuel tubes; they are included in 4.2.10.
This code is not intended to be applied to a report. Use one of its subcodes.
Other (to be specified in text of IRS report)
4.2.0 The code 4.2.0 is used for the mechanical components that cannot be coded in any
code from 4.2.1-4.2.12.
4.2.1 Pumps, compressors, fans.
Turbines (steam, gas, hydro), engines (diesel, gasoline, etc.).
422 This code is not intended to be applied to a report. Use one of its subcodes.
4.2.2.1 | Turbines (steam, gas, hydro).
4.2.2.2 | Engines (diesel, gasoline, etc.).
Valves (including safety/relief/check/solenoid valves), valve operators, controllers,
493 dampers and fire breakers, and seals and packing.
This code is not intended to be applied to a report. Use one of its subcodes.
4.2.3.0 | Safety valves.
4.2.3.1 | Reliefvalves.
4.2.3.2 | Check valves.
4.2.3.3 | Other valves.
4.2.3.4 | Fire damper or seals.
Steam generators and heat exchangers including internals.
24 This code is not intended to be applied to a report. Use one of its subcodes.
4.2.4.1 | Steam generators including internals.
4.2.4.2 | Heat exchangers including internals.
Tanks, pressure vessels (reactor vessel and internals, accumulators, etc.).
422 This code is not intended to be applied to a report. Use one of its subcodes.
4.2.5.1 | Fuel channel assemblies (PHWR).




Code

Field

4.2.5.2 | Pressure vessels.
4.2.5.3 | BWR vessel internals.
4.2.5.4 | PWR vessel internals.
4.2.5.5 | Tanks.
Tubes, pipes, ducts.
42.6
1. Welding parts are coded under 4.2.6 and/or 4.2.7.
2. 4.2.6 does not include fuel tubes; they are included in 4.2.10.
Fittings, couplings (including transmissions and gear boxes), hangers, supports,
4.2.7 bearings, thermal sleeves, and snubbers.
Welding parts are coded under 4.2.6 and/or 4.2.7.
42.8 Strainers, screens, filters, ion exchange columns.
4.2.9 Penetration (personnel access, equipment access, fuel handling, etc.).
4210 Control or protective rods and associated components or mechanisms, fuel
- elements.
4.2.11 | Fuel storage racks, fuel storage casks, and fuel transport containers.
4212 Nuclear assemblies (absorber, reflectors, neutron sources, shielding equipment,
- etc.).
Electrical
4.3
This code is not intended to be applied to a report. Use one of its subcodes.
Other (to be specified in text of IRS report).
4.3.0 The code 4.3.0 is used for electrical components that cannot be coded in any code
from 4.3.1-4.3.8.
43.1 Switchyard equipment (switchgear, transformer, buses, line isolators, etc.).
432 Circuit breakers, power breakers, fuses.
433 Alarms.
434 Motors (for pumps, fans, compressors, valves, motor generators, etc.).
4.3.5 Generators of emergency and stand-by power.
4.3.6 Main generators and auxiliaries.
4.3.7 Relays, connectors, hand switches, push buttons, contacts.
43.8 Wiring controllers, starters, electrical cables.
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Code

Field

Computers

This code is used for partial or total failure of computer hardware or software that
has impaired the safety functions (or safety-related functions) at a nuclear power

44 plant. Computer failures that have led to loss of assistance to the operating
personnel in handling the event or retaining the data of safety significance are also
to be included.

This code is not intended to be applied to a report. Use one of its subcodes.
4.4.1 Computer hardware.
4.4.2 Computer software.
Civil.
4.5
This code is not intended to be applied to a report. Use one of its subcodes
Other (to be specified in text of IRS report).
4.5.0 Code 4.5.0 is used for civil components that cannot be coded in any code from
4.5.1-4.5.7.
4.5.1 Concrete (Including material properties).
452 Rebar, reinforcement, steel work.
453 Steel liners.
4.5.4 Pre/post stressing cables (including associated instrumentation and equipment).
4.5.5 Welds (related to civil structures).
4.5.6 Coatings, paints, etc.
4.5.7 Building penetrations, sealants (including gaskets, etc.).




2.5. CODING FIELD 5: CAUSE OF THE EVENT

This field identifies the causes of the event. Any event unfolds in stages and for each stage of the
event the appropriate cause is identified. The direct/observed cause is the direct initiator of the event
and/or direct trigger of the next step(s) in the event. Short term remedial actions are usually based on
the direct/observed cause.

The root cause of the event is the fundamental cause or causes that if corrected will prevent re-
occurrence of the event or adverse condition. In many (or most) cases, the root cause may be
connected with human performance, management and/or equipment. The root cause is usually the
basis for long(er) term remedial actions.

In many cases the root cause will fall in Section 5.5 “Human performance-related causal factors and
root causes”. These human performance codes will usually be considered along with other root cause
codes 5.6 and 5.7.

In some cases, it may be difficult to distinguish between the direct/observed cause and the root cause,
in such cases both codes are used.

To help distinguish between direct/observed cause and root cause, the following examples are
provided:

Example 1: Primary coolant leakage due to stress corrosion cracking in a pipe
Direct/observed causes:

5.1.1.1 Corrosion, erosion, fouling.
5.1.1.6 Leak.
5.1.1.7 Break, rupture, crack, weld failure.

Root cause:

5.7.1.2 Materials selection.

This can include the following causal factors:

e Component/material selection inadequate.
5.7.2 Equipment (procurement) specification, manufacture, storage and installation.

This can include the following causal factors:

Material used inadequate;

Specifications provided to manufacturer inadequate;
Substitute parts/material used do not meet specifications;
Installation workmanship inadequate;

QA requirements not used or met during procurement.
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Example 2: Primary coolant pump trip due to a bad contact in the breaker of the pump circuit
due to insufficient maintenance.

Direct/observed cause:

5.1.2.4 Bad contact, disconnection.

Root cause:

5.7.3 Maintenance, testing or surveillance.

This can include the following causal factors:

Corrective maintenance did not correct problem;

Preventative maintenance inadequate;

Maintenance performed incorrectly;

Post maintenance testing inadequate;

Incorrect restoration of plant following maintenance/isolation/testing.

However, if maintenance failure were due to deficiencies in maintenance procedures or deficiencies
in work planning during planned /preventive maintenance, then the following codes could be used:

54.5 Planned/preventive maintenance.
5.5.7 Written procedures and documents.

Example 3: A control valve fails to open due to dust from the compressed air system.
Direct/observed cause:

5.1.1.8 Blockage, restriction, obstruction, binding, foreign material.

Although the foreign material (dust) might have been indicated as the direct cause of the valve failure,
the more ‘up-stream’ cause might be a deficiency in maintenance of the compressed air system.

In this case blockage/restriction due to foreign material is a direct/observed cause, the root cause
needs to be identified specifically.

Root cause:
5.7.3 Maintenance, testing or surveillance.

This can include the following causal factors:

e Corrective maintenance did not correct problem;
Preventative maintenance inadequate;
Maintenance performed incorrectly;
Surveillance schedule not followed;

Situational surveillance not performed;

Failure to exclude foreign material.
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TABLE 16. CODING FIELD 5: CAUSE OF THE EVENT

Code Field
Direct cause.
5.1
This code is not intended to be applied to a report. Use one of its subcodes.
5.1.0 Unknown.
5701 Other (to be specified in text of IRS report).
511 Mechanical failure.
This code is not intended to be applied to a report. Use one of its subcodes.
5.1.1.0 Other mechanical failure (to be specified in text of IRS report).
5.1.1.1 Corrosion, erosion, fouling.
5.1.1.2 Wear, fretting, lubrication problem.
5.1.1.3 Fatigue.
5.1.14 Overloading (including mechanical stress and overspeed).
5.1.1.5 Vibration.
5.1.1.6 Leak.
5.1.1.7 Break, rupture, crack, weld failure.
5.1.1.8 Blockage, restriction, obstruction, binding, foreign material.
5719 Deformation, distortion, displacement, spurious movement, loosening, loose
parts.
57110 Material Properties.
510 Electrical failure.
This code is not intended to be applied to a report. Use one of its subcodes.
5.1.2.0 Other electrical failure (to be specified in text of IRS report).
5.1.2.1 Short-circuit, arcing.
5.1.2.2 Overheating.
5.1.2.3 Overvoltage or overcurrent.
5.1.2.4 Bad contact, disconnection.
5.1.2.5 Circuit failure, open circuit.
5.1.2.6 Ground fault.
5.1.2.7 Undervoltage, voltage breakdown.
5.1.2.8 Faulty insulation.
5720 Failure to change state.
513 Chemical or core physics failure.
This code is not intended to be applied to a report. Use one of its subcodes.
5.1.3.0 Other chemical failure/problem (to be specified in text of IRS report).
5731 Chemical contamination (including corrosion products, anionic impurities),
deposition.
5.1.3.2 Uncontrolled chemical reaction.
5733 Core physics problems (operation outside core physics limits, including
shutdown margins, reduction in reactivity worth of reactivity devices, etc.).
5734 Poor chemistry or inadequate chemical control.
514 Hydraulic/pneumatic failure.
o This code is not intended to be applied to a report. Use one of its subcodes.
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Code

Field

5.1.4.0 Other hydraulic/pneumatic failure (to be specified in text of IRS report).
5741 Water hammer, pressure fluctuations, over pressure.
(5.1.4.1 is pressure acting from inside of the equipment).
5.14.1.1 Water hammer.
5.1.4.1.2 | Pressure fluctuations, over pressure.
5142 Loss of fluid flow.
5.1.4.3 Loss of pressure.
5.14.4 Cavitation.
5145 Gas binding and pressure locking.
5.1.4.6 Moisture in air systems.
5747 Vibration due to fluid flow.
515 Instrumentation and control failure.

This code is not intended to be applied to a report. Use one of its subcodes.
5.1.5.0 Other instrumentation and control failure (to be specified in text of IRS report).
5.1.5.2 False response, loss of signal, spurious signal.
5.1.5.3 Oscillation.
5.1.5.4 Set point drift, parameter drift.
5.1.5.5 Computer hardware deficiency.
5.1.5.6 Computer software deficiency.
5.1.5.7 Electromagnetic and/or radiofrequency interference.

5758 1&C circuit board deficiencies.
516 Environmental (abnormal conditions inside the plant).

o This code is not intended to be applied to a report. Use one of its subcodes.
5.1.6.0 Other internal environmental cause (to be specified in text of IRS report).
5.1.6.1 High temperature.

57162 Pressure.

(5.1.6.2 is pressure acting on the equipment from the outside).
5.1.6.3 Humidity.
5.1.6.4 Flooding, water ingress.
5.1.6.5 Low temperature, freezing.
5.1.6.6 Radiation, contamination, irradiation of parts.
5.1.6.7 Dropped loads, missiles, high energy impacts.

5768 Fire, burning, smoke, explosion.
517 Environmental (external to the plant).

o This code is not intended to be applied to a report. Use one of its subcodes.
5170 Other external environmental cause (fire, toxic/explosive gasses, etc. — to be

specified in text of IRS report).
5.1.7.1 Lightning strikes.
5.1.7.2 Flooding.
5.1.7.3 Storm, wind loading.

5.1.74 Earthquake.

5.1.7.5 Freezing.

5.1.7.6 High ambient temperature.
5.1.7.7 Heavy rain or snow.
5.1.7.8 Biological fouling.




Code

Field

5.1.7.9 High or low cooling water level (sea, lake, river, etc.).
Note: No codes for 5.1.8 and 5.1.9
51.10 Human factors.
This code is not intended to be applied to a report. Use one of its subcodes.
5.1.10.1 Slip or lapse.
5.1.10.2 | Mistake.
5.1.10.3 Violation.
5.1.10.4 | Sabotage.
Note: No codes for 5.2
53 Plant staff or organisations involved
This code is not intended to be applied to a report. Use one of its subcodes.
531 Licensee.
This code is not intended to be applied to a report. Use one of its subcodes.
53.1.1 Maintenance.
5.3.1.2 Operations.
5.3.1.3 Technical and engineering.
5.3.14 Management and administration.
53715 Control of contractor/sub-contractor/vendor.
539 Contractor, Sub-contractor.
This code is not intended to be applied to a report. Use one of its subcodes.
5.3.2.1 On-site contractor or sub-contractor.
5322 Off-site manufacturer or sub-contractor.
533 Vendor.
534 Designer.
53.5 Other (to be specified in text of IRS report).
536 Supply chain
5.4 Type of activity
This code is not intended to be applied to a report. Use one of its subcodes.
5.4.1 Not relevant.
54.2 Normal operations.
543 Shutdown operations.
544 Equipment startup.
54.5 Planned/preventive maintenance.
546 Isolating/de-isolating (clearance and tagging of mechanical and electrical
o systems).
54.7 Unplanned or corrective maintenance.
Routine testing with existing procedures/documents.
5.4.8 This code is used for routine testing either performed frequently or infrequently
where procedures already exist.
Special testing with a specific procedure.
54.9 This code is used where a procedure is specifically produced to perform the
testing even if the testing may be carried out regularly.
5.4.10 Post-modification testing.
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Code

Field

54.11 Post-maintenance testing.
5.4.12 Fault finding.
5413 Construction, installation, and commissioning (of new equipment, system, or
complete plant).
5.4.14 Return to service (of existing equipment).
5.4.15 Decommissioning.
5.4.16 Fuel handling/refuelling operations.
54.17 Inspection.
5.4.18 Abnormal operation (due to external or internal constraints).
5.4.19 Engineering (design or field engineering) review.
5.4.20 Modification implementation.
5.4.21 Training.
54.22 Actions taken under emergency conditions.
5.4.23 Other activity (to be specified in text of IRS report).
5494 Inspectiops, tests, analysis, acceptance criteria (ITAAC) — for new reactor
construction.
5.4.25 Welding (on-site).
5.4.26 Manufacturing (off-site).
5.4.27 Concrete pouring.
5.4.28 Start-up operations
5.4.29 Inservice inspection
5.5 Human performance related causal factors and root causes
This code is not intended to be applied to a report. Use one of its subcodes.
5.5.1 Verbal communications.
550 Personnel work practices.
This code is not intended to be applied to a report. Use one of its subcodes.
5.5.2.0 Others (to be specified in text of IRS report).
5.5.2.1 Control of task/independent verification.
5522 Complacency/lack of motivation/inappropriate habits.
5.5.2.3 Use of improper tools and equipment.
5.5.24 Self-check practices (including Stop, Think, Act, Review (STAR), etc.).
Questioning attitude, dealing with uncertainty (assumed/implied greater
5.5.2.5 competence of or influence from more experienced personnel).
5.5.3 Personnel work scheduling (including workload, work time provided).
554 Environmental conditions.
555 Man-machine interface.
This code is not intended to be applied to a report. Use one of its subcodes.
5.5.5.1 Alarm control and maintenance practices.
5552 Equipment/controls labelling.
5.5.6 Training/qualification.
557 Written procedures and documents.
This code is not intended to be applied to a report. Use one of its subcodes.
5.5.7.1 Procedure availability.
5.5.7.2 Procedure completeness/accuracy.
5.5.7.3 Procedure compliance.




Code

Field

Documentation management (including archiving and retention).

5574
5.5.7.5 Verification and/or validation of procedures
Supervisory methods (standard setting, emphasis of safe work practices and
558 L )
questioning attitude, self-checks, etc.).
550 Work organization.
This code is not intended to be applied to a report. Use one of its subcodes.
5.5.9.0 Others (to be specified in text of IRS report).
5.5.9.1 Shift/team size or composition.
Planning/preparation of work (work package planning, pre-job briefings, shift
5.5.92 turnover practices, etc.).
5510 Personal factors.
This code is not intended to be applied to a report. Use one of its subcodes.
5.5.10.0 Others (to be specified in text of IRS report).
5.5.10.1 Fitness for work (fatigue, illness, etc.).
55702 Stress/perceived lack of time/boredom (including imposition of parallel and/or
unexpected tasks).
Skill of the craft less than adequate/not familiar with job performance standards
5.5.10.3 | (including task difficulty).
5.5.11 Use of operating experience.
Event investigation (insufficient analysis, deficiencies in quality, timeliness of
5.5.12 the analysis, extent of condition/cause not investigated, etc.).
5.6 Management related causal factors and root causes
This code is not intended to be applied to a report. Use one of its subcodes.
5.6.0 Other (to be specified in text of IRS report).
56.1 Management direction.
This code is not intended to be applied to a report. Use one of its subcodes.
5.6.1.1 Existence of policies, standards, expectations.
5.6.1.2 Communication/enforcement of policies, standards, expectations.
5.6.1.3 Production pressure or perceived pressure.
5614 Clarity of responsibility.
5.6.2 Communication or co-ordination.
5.6.3 Management involvement, monitoring, and assessment.
5.64 Decision process.
5.6.5 Allocation of resources (planning and prioritization relative to safety, etc.).
5.6.6 Change management.
5.6.7 Safety culture.
5.6.8 Management of contingencies (alternate plans of action, etc.).
56.9 Me}nagement of contracted work (qualification, training, supervision and
guidance, etc.).
5.6.10 Management of staff training and qualification.
5.6.11 Knowledge management.
5.6.12 Maintenance programme
5.6.13 Procedure quality
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Code

Field

5.6.14 Aging management programme
5.6.15 Accident management
5.7 Equipment related causal factors and root causes
This code is not intended to be applied to a report. Use one of its subcodes.
5.7.0 Others (to be specified in text of IRS report).
571 Design configuration and analysis.
o This code is not intended to be applied to a report. Use one of its subcodes.
5.7.1.1 Design analysis quality.
5.7.1.2 Materials selection.
5.7.1.3 Modifications engineering quality.
5714 Modifications engineering review process.
579 Equipment or procurement specification, manufacture, storage, and installation.
This code is not intended to be applied to a report. Use one of its subcodes.
5.7.2.1 Receipt inspection.
5.7.2.2 Parts/consumables shelf life/storage controls.
5723 Installation and commissioning.
573 Maintenance, testing, or surveillance.
This code is not intended to be applied to a report. Use one of its subcodes.
5.7.3.1 Foreign material exclusion controls.
5.7.3.2 Parts and consumables selection/use.
5733 Control of temporary devices.
5.7.4 Equipment environmental qualification.
5.7.5 Equipment aging.
5.7.6 Counterfeit, suspect, or fraudulent items (CFSI).
5.7.7 Equipment obsolescence (obsolescent design).
5.7.8 Marking/labelling of plant equipment (rooms, systems, components, or controls).
5.7.9 Dedication.
5.7.10 Seismic Qualification




2.6. CODING FIELD 6: EFFECTS ON OPERATION

This field identifies the results of a manual or automatic operational response of the plant such as a
scram or a load reduction due to the occurrence of an event. It also identifies the activation of any
safety system, the challenge of safety or relief valves, the release of radioactivity or the exposure of
people and the exceeding of technical specifications or operational limits as a result of an event.

The fields given are mostly self-explanatory such as reactor scram (auto/manual), controlled
shutdown, etc. An explanation is provided where deemed necessary.

TABLE 17. CODING FIELD 6: EFFECTS ON OPERATION

Code Field

6.0 No significant effect on operation or not relevant.

6.1 Reactor scram.

) This code is not intended to be applied to a report. Use one of its subcodes.

6.1.1 Automatic reactor scram.
6.1.2 Manual reactor scram.

6.2 Controlled shutdown.

6.3 Load reduction.

This code is not intended to be applied to a report. Use one of its subcodes.
6.3.1 Automatic load reduction.

6.3.2 Manual load reduction.

Activation of engineered safety features.

6.4 This code includes not only the activation of a safety feature but also the
actuation of safety-related signals (safety injection, containment isolation, etc.).

Challenge to a safety or relief valve.

65 This code is not intended to be applied to a report. Use one of its subcodes.
6.5.1 Challenge to a safety or relief valve in the primary circuit.
6.5.2 Challenge to a safety or relief valve in the steam or condensate cycle.
6.6 Unanticipated or significant release of radioactive material.
This code is not intended to be applied to a report. Use one of its subcodes.
Unanticipated or significant release of radioactive material outside the plant.
6.6.1 Code 6.6.1 is selected even if the release level of radioactive material is lower
than the regulatory limits when the release occurred as a result of an event rather
than as a result of planned operation.
Unanticipated or significant release of radioactive material inside the plant.
6.6.2 Code 6.6.2 is selected if a certain amount of radioactive material leaked but the
radioactivity remained confined inside the plant.
Unplanned or significant radiation exposure of personnel or public.
6.7 Code 6.7 is selected even if the exposure level is lower than the regulatory limits.
6.8 Personnel or public injuries.
6.9 Outage extension.
6.10 Exceeding technical specification limits.
6.11 House load or island operation (plant continues to operate supplying only its
own loads).
6.12 Actual or potential delay in initial startup.
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Code

Field

6.13 Actual or potential impact on the lifetime of the plant.

6.14 Actual or potential impact on existing nuclear facilities located nearby.
6.15 Worsening of operational conditions.

6.16 Reduction of safety margins.




2.7. CODING FIELD 7: CHARACTERISTICS OF THE EVENT/INFORMATION

This field identifies the nature of the event in relation to the reporting categories, in a manner similar
to the relationship between direct/observed causes and root causes.

The characteristic of the event describes in a few words, the trigger or nature of the event (often found
in the title of the event) whereas the reporting categories indicate the areas of concern, where lessons
can be learned, or the outcomes of the event.

The codes given are mostly self-explanatory, such as ‘fuel handling event’. An explanation is
provided where deemed necessary.

TABLE 18. CODING FIELD 7: CHARACTERISTICS OF THE EVENT/INFORMATION

Code

Field

7.0

Other characteristics (to be specified in text of IRS report).

This code is used if the event cannot be coded in any other code from 7.1-7.17.

7.1

Degraded fuel.

Even if the fuel cladding has not ruptured but the fuel is affected, 7.1 is to be
selected.

7.2

Degraded reactor coolant boundary.

For any abnormal leak or crack in the pressure boundary, even if small, 7.2 is to
be selected.

However, if there is a failure inside the pressure boundary, but the integrity of
the boundary is not affected, code 7.2 is not appropriate.

7.3

Degraded reactor containment.

This code is used for any failure of the containment function (ventilation,
airlocks/hatches, isolation valves etc.).

7.4

Loss of safety function.

Loss of safety function means total loss of one safety function. Total loss of a
safety function means complete failure of all redundant and diverse safety
systems associated with that one function.

7.5

Significant degradation of safety function.

This code is to be used only when a failure leading to significant degradation of
a safety function does not fully affect the safety function.

7.6

Failure or significant degradation of the reactivity control.

This code is mainly related to a failure or degradation of the control rod drives
(primary shutdown system) or secondary shutdown system. For BWRs, the
recirculation system failure is included in 7.6 and 7.7.

7.7

Failure or significant degradation of plant control.

This code includes several types of events in which the plant control was
affected, requiring that the plant be shut down, automatically or manually.

7.8

Failure or significant degradation of heat removal capability.

This code includes several types of events in which the heat removal capacity
from the reactor core was significantly affected. A small leak in the primary
coolant pressure boundary is not included in 7.8 but is included in 7.2.

7.9

Loss of off-site power.
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Code

Field

This code means the loss of all high voltage power supply from external lines. In
such a situation the power supply from the generator to station auxiliaries
through the station auxiliary transformer and/or from emergency diesel
generators will be available.

Loss of on-site power.

This code covers a complete loss of, or a significant degradation of on-site

7.10 power. Power loss in only one bus is coded as 7.10. A partial loss of the
emergency diesel generator or battery power supply, even if it is not necessary in
the situation, is also to be coded as 7.10.
Transient.
Transients, regardless of their origin from the primary or secondary side, are
7.11 . . .
included in the following codes.
This code is not intended to be applied to a report. Use one of its subcodes.
7.11.0 Other transient (to be specified in text of IRS report).
Power transient.
7.11.1
Code 7.11.1 implies a power excursion.
7.11.2 Temperature transient.
7.11.3 Pressure transient.
7.11.4 Flow transient.
Physical hazards (internal or external to the plant).
7.12 Hazards such as flooding, fire, high winds, etc., are included here. Security
related events are included in 7.16.
7.13 Discovery of major condition not previously considered or analyzed.
7.14 Fuel handling event.
7.15 Radioactive waste event.
7.16 Security, safeguards, sabotage, or tampering event.
7.17 Construction/manufacturing deficiencies.
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3.  EXAMPLES OF CODING

EXAMPLE 1: FAILURE TO CORRECT A TEMPORARY (TEST) CONFIGURATION THAT
PRECLUDES A SWITCH OF THE SAFETY INJECTION SYSTEM TO RECIRCULATION
MODE

Summary of the event

During the refuelling outage of a PWR unit, a plant operator performed a safety injection (SI) test
with the vessel open and the core unloaded. To perform this task, it was necessary for the operator to
install a temporary shunt and disconnect two wires to simulate closure of the automatic reactor trip
breakers (RTBs).

One year later, during the next outage, the operator detected a malfunction while testing reactor
protection system relays. The two wires previously disconnected to simulate RTB closure during the
safety injection test with vessel open/core unloaded were found still to be disconnected. The original
work request contained ambiguities that resulted in a second operator, who was returning the system
to its initial configuration, failing to identify that the RTB wires simulating closure were still
disconnected.

This temporary configuration performed during the earlier SI test, prevented the ‘RTB open’
confirmation signal from being initiated as would normally occur in the safety injection sequence.
Without receipt of this signal the safety injection signal will not be reset and prevents the SI system
switching to recirculation mode.

During this period of disconnection, no accident occurred that would have needed the safety injection
system. Thus, the temporary configuration still in place had no direct impact on safety. However,
during this period, a large or intermediate-break LOCA or a steam generator tube rupture would have
had a significant impact on safety. If such an incident were to occur, it was identified that the
probability of core damage would be very high. This incident was classified level 1 on the INES scale.

Reporting categories

1.2.5 Degradation of systems required to assure primary coolant inventory and core cooling.

(Code 1.2.5 has been applied since there was degradation in the safety-related system which
could have impaired core cooling).

1.3.3 Deficiencies in operation (including maintenance and surveillance).

(During the original SI test an error by the operating personnel resulted in the temporary
disconnection not being removed once the work was completed resulting in loss of plant
capability to perform safety functions).

1.6 Events of potential safety significance.

(There was no immediate impact on safety, however, if certain plant conditions had needed
these safety systems to operate, there could have been a potentially significant event).

Plant status prior to the event

2.3.2.2  Refuelling or open vessel - all fuel out of the core.

(The safety injection test was being performed during a refuelling outage with all the fuel
unloaded).
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2.5

Testing or maintenance being performed.

(The temporary disconnection which was not reconnected was carried out during a safety
injection test).

Failed/affected systems

3.IN

Reactor protection.

(The system that failed was the reactor trip breaker (RTB) because the RTB open signal did
not operate. The RTB is part of reactor protection. Only those systems that failed or lost
their normal function are coded. Code 3.BG (Emergency Core Cooling, Essential Auxiliary
Systems) is not applicable as the safety injection system did not fail).

Failed/affected components

43.2

4.3.8

Circuit breakers, power breakers, fuses.

(This code was chosen because even though the breaker did not fail it could perform its
intended function).

Wiring, controllers, starters, electrical cables.

(The event occurred due to disconnection of electrical wiring in a safety circuit).

Cause of event

5.1.24

53.1.2

5438

552

5.5.7.2

5.59.2

5.7.3

Bad contact, disconnection.

(See 4.3.8)

Operations.

(The operating personnel failed to return the system to its normal operational state).
Routine testing with existing procedures/documents.

(Code 5.4.8 was chosen because the event occurred during periodic testing using an existing
standard work request. 5.4.9 would have been be applicable if the procedure were
specifically written to perform this as a special test).

Personnel work practices.

(The operator failed to check that the reconnection of the RTBs had been made. Other codes
in 5.5.2 could have also been used, such as 5.5.2.4, if further information had been available
to allow for this).

Procedure completeness/accuracy.
(There were ambiguities in the work request).
Planning/preparation of work.

(For example, work planning, pre-job briefings, shift turnover practices. One operator
commenced the SI test and a second returned the plant to its original configuration. As no
further information was available to allow for coding no code under section 5.6 has been
used).

Maintenance, testing or surveillance.

(The event occurred during periodic testing of the safety injection systems).

&5



Effects on operation

6.0 No significant effect on operation or not relevant.
(There was no immediate impact on operation as there was no significant event; however,
if certain plant conditions had needed these safety systems to operate, potentially there
could have been a significant event).

Characteristics of the event/information

7.5 Significant degradation of safety function.
(This code is applicable because only part of the safety function was impaired. Code 7.4
would be used if there was a total loss of the safety functions in one system).

Nature of failure or error

8.1 Single failure or single error.
(Used because the event occurred due to one failure e.g. the RTB signal wires being
disconnected).

Nature of recovery actions

9.1.1 Recovery by foreseen human action.

(Manual reconnection of the disconnected wires and amendment of the procedures by the
operating personnel in line with normal procedures, instructions, guidance and training).

EXAMPLE 2: FOREIGN OBJECTS FOUND IN A STEAM GENERATOR ‘COLD’ HEADER
DURING SCHEDULED MAINTENANCE OUTAGE

Summary of the event

During a scheduled maintenance outage on the nuclear power plant unit and in the course of closeout
inspection following Steam Generator 2 cold header maintenance, the following foreign materials
were found:

M4x8 mm stainless steel bolt;

15x2 mm piece of plastic clamp;

two 10x10mm pieces of black reinforced hose;
Undetermined particulate.

On completion of the examination, all the above objects were removed from the header. No breach
of operational limits and conditions occurred.

The foreign objects fell into the SG-2 ‘cold” header from a maintenance platform during SG-2 repair
works; no need for maintenance plugs for the header was identified to avoid foreign material
intrusion. Contractors and operating personnel were allowed to work unsupervised during the
maintenance work. Maintenance documentation did not identify the need for a risk assessment or the
actions necessary to avoid foreign material intrusion into the primary circuit during activities
performed on depressurized components of the reactor installation.
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Reporting categories

1.3.3 Deficiencies in operation (including maintenance and surveillance).

(This code was applied because the event was caused due to personnel errors during
maintenance work).

1.4 Generic Problems of Safety Interest.

(This code indicates the event is of generic interest because of the applicability of foreign
material exclusion).

1.6 Events of potential safety significance.
(The event was identified before closing the header which avoided any significant
consequences).

Plant status prior to the event

2.3.1 Cold shutdown with closed reactor vessel.
(The unit was undergoing a scheduled maintenance outage).

Failed/affected systems

3.AH Steam generator, boiler, steam drum.

Failed/affected components

4.2.4.1  Steam generators including internals.

(This code comes under 4.2.4 but specifically is used because the affected component is
only the steam generator).

Cause of event

5.1.1.8  Blockage, restriction, obstruction, binding, foreign material.
(Direct/observed cause).
5.1.10.1 Slip or lapse.

(Contractors and plant personnel failed to maintain a clean work area during the
maintenance work to prevent foreign material intrusion).

5.3.1.1 Maintenance.
(Maintenance personnel performed the work).
5.3.1.4 Management and administration.
(Failure of managers to adequately supervise and control the work).
5.3.1.5 Control of contractor/sub-contractor/vendor.
(Failure to adequately supervise and control contractors).
54.5 Planned/preventive maintenance.
(This was the activity being performed).

5.5.7.2  Procedures completeness and accuracy.
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(The procedures and work control documents did not identify the actions needed to avoid
foreign material intrusion).

5.7.3.1 Foreign material exclusion controls.

Effects on operation

6.0 No significant effect on operation or not relevant.

(The loop was isolated from the rest of the reactor cooling system so therefore there was
no effect on general operations).

Characteristics of the event/information

7.0 Other characteristics (to be specified in text of IRS report).
(The event does not fall in any other code for characteristics of the incident).

Nature of failure or error

8.1 Single failure or single error.

(Used because the event occurred due to one failure e.g. foreign material intrusion into the
SG header. Even though on four separate occasions foreign material entered the header, the
cause was the same).

Nature of recovery actions

9.1.1 Recovery by foreseen human action.

(Manual removal of foreign material from SG header was carried out as per procedures,
and the operating procedures were amended to include actions to prevent foreign material
intrusion during maintenance in accordance with plant instructions).

EXAMPLE 3: REACTIVITY EXCURSION AFTER CATION-BED DEMINERALIZER PLACED
IN SERVICE BEFORE BEING CONDITIONED

Summary of the event

The cation bed demineralizer/ion exchanger on the reactor primary circuit letdown line was placed in
service for 10 minutes after the PWR Unit returned from outage. After 12 minutes the reactor
operators noticed the reactor coolant temperature was higher than normal. The shift chemist was
contacted and he confirmed that in accordance with his training, he had requested the control room
to place the demineralizer in service for 10 minutes. At the time he was unaware of a need to condition
the demineralizer by flushing before placing it in service after a unit outage. The plant chemist had
anticipated that the demineralizer would only be needed to be placed in service later that week and
had not left any written instructions for the duty shift chemist on the conditioning if the demineralizer
needed to be placed in service. Additionally, procedures for the use of the demineralizer/ion
exchanger did not identify this. Although the resultant change in reactor coolant temperature was
small, the event led to an unexpected reactivity excursion.

Reporting categories

1.2.4 Degradation of systems required to control reactivity.
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(The event led to a reactivity excursion hence the use of this code. The demineralizer/ion
exchanger while part of water chemistry is important for reactivity control).

Plant status prior to the event

2.13 Raising power or starting up.
(The unit was under startup).

Failed/affected systems

3.BF Chemical and volume control (PWR with main pumps shaft seal water, etc.).

(Code 3.BF was used because it pertains to water chemistry on the letdown lines of the
primary circuit. Code 3.AA was not chosen because it pertains to the component and not
the reactivity).

Failed/affected components

42.8 Strainers, screens, filters, ion exchange columns.

(Code 4.2.8 was chosen because the ion exchange column/demineralizer was the affected
component).

Cause of event

5.1.3.4 Poor chemistry or inadequate chemical control.
(Direct cause: Flushing of the system was not carried out resulting in poor chemistry).
5.1.10.2 Mistake.

(The person performing the task made the error because his understanding of the task was
inadequate).

5.3.1.2  Operations.

(The shift chemist is part of operations).
544 Equipment startup.

(Demineralizer was put into operation).
5.5.1 Verbal communications.

(Failure of the plant chemist to ensure all responsible persons involved with the system
were aware of all the necessary actions).

5.5.6 Training/qualification.

(The shift chemist’s training had not included the need to condition the demineralizer/ion
exchanger prior to being put into service after a unit outage).

5.5.7.2  Procedure completeness/accuracy.

(The need to condition the demineralizer/ion exchanger prior to being put into service after
a unit outage was not included in the procedures on operation of the demineralizer/ion
exchanger).

5.5.10.3 Skill of the craft less than adequate/not familiar with job performance standards.

(The shift chemist was not aware of the need to condition the demineralizer/ion exchanger
prior to being put into service after a unit outage).
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Effects on operation

6.0 No significant effect on operation or not relevant.

(Although there was a small reactivity excursion there were no significant effects on any
other operation, hence Code 6.0 was chosen. Code 6.10 is used if there is evidence of
exceeding a technical specification limit).

Characteristics of the event/information

7.6 Failure or significant degradation of the reactivity control.
(This code was used because of the reactivity excursion due to failure in reactivity control).

Nature of failure or error

8.2.1 Independent multiple failure or errors.

(Several failures led to this event, hence the use of this code. These failures were not
connected with each other. i.e. the plant chemist not communicating the necessary
actions, training inadequate of shift chemist, etc.).

Nature of recovery actions

9.1.1 Recovery by foreseen human actions.
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ANNEX I - LIST OF REACTOR TYPES AND COUNTRY CODES

REACTOR TYPES

BWR Boiling Water Reactor

FBR Fast Breeder Reactor

GCR Gas Cooled Reactor (graphite or heavy water moderated; includes AGR, HTGR and
HWGCR)

HWLWR Heavy water moderated, boiling light water cooled reactor

LWGR Light water cooled, graphite moderated reactor (e.g. RBMK)

PHWR Heavy water moderated, pressure tube reactor

PWR Pressurized water reactor (includes WWER)

SGHWR Steam generating heavy water reactor

OTHER Other type of reactor

COUNTRY CODES

AE  United Arab Emirates IR Iran

AM Armenia IT TItaly

AR Argentina JP  Japan

BE Belgium KR Republic of Korea

BG Bulgaria LT Lithuania

BY Belarus MX Mexico

BR Brazil NL Netherlands

CA Canada PK Pakistan

CH Switzerland PL  Poland

CN China RO Romania

CZ Czech Republic RU Russian Federation

DE Germany SE  Sweden

ES Spain SL  Slovenia

FI  Finland SK  Slovakia

FR  France TR Turkey

GB United Kingdom UA Ukraine

HR Croatia US United States of America

HU Hungary ZA South Africa

IN India
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ANNEX II - ABBREVIATIONS FOR USE IN IRS REPORTS

(Abbreviations may be used in IRS reports after the applicable term or phrase has first been written
in full (e.g., Steam Generator 2 (SG2)).

ADS automatic depressurization system
ADV atmospheric dump valve

AGR advanced gas cooled reactor

A/E architect engineer

AFW auxiliary feedwater

APRM average power range monitor

ASP accident sequence precursor

ATWS anticipated transient without scram
BDT boron dilution tank

BIT boron injection tank

BOP balance of plant

CCIAS concurrent containment isolation actuation signal
CCpP centrifugal charging pump

CCWS component cooling water system

CIAS containment isolation actuation signal
CPCS containment pressure control system
CRD control rod drive

CRDI control room distribution inverter
CREF control room emergency filtration
CRPI control rod position indicator

CSS containment spray system

CVCS chemical and volume control system
DNB departure from nucleate boiling

ECCS emergency core cooling system

EDG emergency diesel generator

ESF engineered safety feature

ESFAS engineered safety feature actuation signal
ESW emergency service water system

FCV feedwater control valve

FWIV feedwater isolation valve

FWP feedwater pump

GCB generator circuit breaker

GT generator transformer/main transformer
HGTR high temperature gas cooled reactor
HPCI high pressure coolant injection

HPSI high pressure safety injection

HVAC heating, ventilation and air conditioning
HWGCR heavy water moderated, gas cooled reactor
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ICS
1&C
IGSCC
IPIS
ISI
LCO
LER
LPCI
LPCS
LSSF
MCP
MFWP
MSIV
MSSV
NDT
NSSS
OL
OTSG
PDP
PORV
RBMK
RCIS
RCP
RCS
RFWP
RHR
RPS
RTB
RTS
RWCU
SBLC
SDT
SDV
SG
SGPR
SIAS
SIT
SJAE
SRV
SVCP
TS
WWER
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integrated control system
instrumentation and control
intergranular stress corrosion cracking
intermediate pressure injection system
in-service inspection

limiting conditions for operation
license event report

low pressure coolant injection
low pressure core spray

loss of safety system function
main coolant pump

main feedwater pump

main steam isolation valve

main steam safety valve
non-destructive testing

nuclear steam supply system
operating licence

once through steam generator
positive displacement pump
pressure operated relief valve
high-power channel-type reactor
reactor core isolation system
reactor coolant pump

reactor coolant system

reactor feedwater pump

residual heat removal

reactor protection system
reactor trip breaker

reactor trip signal

reactor water clean-up

standby liquid control

steam dump tank

steam discharge vent

steam generator

steam generator pressure relief
safety injection actuation signal
safety injection tank

steam jet air ejector

safety relief valve

suction valve for charging pump
technical specifications

water cooled water moderated power reactor



[1]

[2]
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